s Laal! g JlaiaN!



A i — BN Al A
el 5 a0 duain — 50 5 canad gl Fandip - A8l Asdin § paluailY)



Cidiad drala & ) gadiia
A3y s 5 Auial Auatigh dgls

s baal] g Jladaty
gSal S gsal
Lyl o glell andl (8 (g 520 LY o glad) pudd 4 N

(Bdins daolo






55
Dl &l
. i

091 At planyl b Lok 15801 Juail
- 2ty s Faad = 141
1o el claaYly sliast Ciy s~ 1-2
Yo az e by Aleany) i - 1.3
- Ay & 385l Lo 3 uglia — 1-4
i ¢ bl yridlh - 1.5
£ Ryl LA e~ 146
£A A il 322l - 127
oy e o fo— 1-8

VooV el 15 101
04 2y sl olusd — 2-1
- Wl - 22
. Cusigal o — 2.3
By AlliaYl Wy MW oLoaill ~ 2-4
e JLda¥! atlas — 2-5
va ot JaYi - 26
e i osli- 2.7
Al adt 3 b - 2-8
- Lo gl - 249

V1ot Ul i) 1A it
Vv i ~3-1
Vet sl pliall et ~ 3-2



RN a8 - 3-3
VY O i 0 el g5~ 3-4
VY A phall o ppaiall 3 Jpeall ol — 35
VYo, Led aadpall Jpall g pysalt = 36
VoA Ade g i~ 3-7
¥oVattY Rualadl clag gt 1 W Juahh
114 S a5 5 - 4-1
1ve Oyl s 23— A2
YV 4 sl sl — 4-3
VA4 A (s g )5~ 4-4
Y48 k2 G\ e B 42
YAA s a3 46
AR Ade g — 427
YoXa.Y«d ' el A bl tpuddd Juall
YLy ol bag i — 51
Yie cellaugll oty Jaiih ol ~ 5-2
YAA b ema ] paladl daussia 5 — 5-3
ey (62 ) gdaalt Ol i — 5-4
Yv4 - Cflias) Gemdine 6 O Rl i = 5-3
Yey ADH Jlaal {halt) eaiell Jhad — 5-6
\£34 laal sl P a¥l il =57
Yee Cffamn) Gpesind Py ot Ot AN Joguy 5 — 5-8
Y¢4 Ade cu G — 5-9
Yq0..¥0Y il il s s b Juall
o8 gl —G-1
¥ () A il Sy st - 6-2
YA .(02) bl Oy cd sl —6-3

-



Yvy cJleda¥ly ol sl — 64
YA iy 3Gl st — 6-5
YAt ol s AP Ais) — 6-6
YA4 oL asl — 6-7
‘R Aale (i~ 6-8
Fy_yay B BA N Sasdh tpted duokl
¥y agagh sl laaiyh - 74
Yoy w08 Ualaay Lyl asll dals 31— 7.2
Yeq s dalna g il ks Jf - 723
iy (1) i Bl Y o Jeles - 744
¥io Ade o i — 7-5
Yol ¥y gl dudhuadl s Agndll pl3 8 2008 Juadl
Y. keSSl cili 0 ~ 8-
Fyy Agia ) Jadodt 7z s~ 82
fry ALl ol (Taailt ) pladl a5 50 — 8-3
Py cbdll s (hatll ) T el dp 5 - 8-4
vYe A 3 Aasbiall DanTh bt il 48 ) — §-5
rYy Agagall A figall 48 50 iy s — 846
vy Ayl il Pigalh LE po iy obuin — 8-7
Fev gl S5 V- 8-8
Fov Ao oy LG~ 8-9
SRR JWULTR Bgpl g &y i 2kl sl
ray e~ 9-1
¥t 8392l Japuia g 438l yall Ll 2 — 9-2
A B galt dapuia y Tl jall Jail 3 4S5 — 9-3
¥vy el B s et~ G4
EVY « X s il Japeis Lt ja ~ 9-5



YAY
YAo
A
YAY
Y44
£.¢
oY
£V
£V Y
{4y

R padl s kil s - 9-6

S AR Jau giall y (sl daa Jatl 55 - 97

AS A Janagial y (g gl i pai¥1 Jaguia Jaid 55 = 9-8
P i Ly bt 5 — 9-9

C gl el 1t ja — 9-10

Ayt i gl 0 oo pet aed s — 9-11

g ey - 9-12

Aty il cillaladia — 9-13

Agalil baall 3,8 5} 45—~ 9-14

Ade (i — 9-15



dashal

il gy LSl Annsigh S A g e ket gl SN 130 gy
boiadn y i olac gl 1) | bty 200 G pall o lebe fund pal agial (50050 Y (0
i) e gniina b L gt B lle Ay Kl cpabiianly Blall ¥l

sl 53 sl A e g Agia 3 JuShiall s 2t il

(e S (o pan (Sa Y ikl slooY p pinge 0l Lipsed e el ey
chsay il mledall 13 3By (0 gemn ekl L s ks delid o Wl §) sl
(= el s 8 il a1 S0l 030 gy 30 anaioall ey il gy 3l iy
L At ptiell o gisiall g LYy o sl sleas Yl (e D 1591 20N 4l gud
Ol Ay Aol X M) lny sl mnd Lind puiasd 4 b gl 1 ol
=l bl y Gadlad Juaill 5 g il sl JMaally il ol Agleas !
Opdmad) @ e goia gall gy el g goled) Jgenill panads o Laiy . Jl
LN Foud LS e gl Loy A1yl Ty i 3 JuadlS sl iyl

D puia praradd ki gtk < Alylas ol

o gleall S8 Al Wed ja o a1 ey rleiall 1) dasdall a o3 calls Gl
L8] g 5aloall 03 (s yie g ol L V) ey il 5nadl clabial J8F 3
A Claskall 8 La ) W il bt agilial p pgila il

CM el






i Seadlt
sl plaay) A dasia

A 55 Haal = 11

sl elasly elianll Cay yai — 1.2
e e Gob s Aflany) il — -3
el g 438 el Ae il Gudie — 1-4
sl yaidl — 1-5
il A e — 1-6

A il saclall — 1.7

dde oy — 1-8

_\\_






riua gl plaayl 8 dasia

Introduction to Descriptional Statistics
:a,,lig Jl:\ u ""'1-1

Ao Ml 4 g€ Dy S T (0 B 8 A pell Al i plomal dalS iy a0
Ay (VARG el 5 ygms — ¥ £ coml ol 5y pu) €la gnns Y B ans | gns
fiase bt JS eanl b A1 ghy (VYT ¢ 5 00) e gl b eliguanl o o8 US B
(RE (g0 5 sm) it pale y chluaal sl 48 SIS (YALATH ¢l 5 p0)
coeny o ginay s puaanly
3o ey Lad Lo JC8 iy qumg ) Ulal astatusy Agidll) il o Lias) S %)
Lol S 5 e Clagleall 1) 5L 41 a8 (a0 Al «staton AalS dualsgy clalg
«Etatn Al o «statistiquen cluas) AdS dual 3a) Byt il 3y Lgilla s dala
@ 0938 e Agnaall il ghaall many By S5 o e Lgd 239 im0 gy puy
S (A il g DU 3 13 5 (o il y bl iS85 Jad e LSO 4500 ot
dola JS5 e «compte renduy cilua ¢l al
«statistikr Lplafily —iaiy e alall o0 b Gkl 8 sleas) LS o jeda il
AalSh A ISR T ily Y WSy Al i 3 staaty RS (he AEike
Al (e B Ny A gal) il a3 W astatistiosy (A S slias)
ek a4l 'u.n e ghaall 42 gane b sloaalfli Ua oy Agall s L3 (Stater
ASull oo do b oadl b sl padiudy adadl Cala Judy sk sleany!
co ol ol g S A jaa s pgaDlay b gin g pgalli g aho e uan g

e



o) Al Giliaal il gheall 038 o Jgnantl  iaall daailh Jlachy plosil Jd i
03 3 3500 Al 3 ey Ladill jema (& OlSall daxd go e glaa dllis ISl alaad
Syt N G o Lagd e Guinall (g2) (NS 888 50 e gy it (e la e
sl o Al g Al Bl Aflas] Jglan ¢ sbanioy F Sy G Ge Clagles o3
o=t b gl o Span padl Lgniagy allall st 1hoe (il o ] Al
el Jltian e oS Ol Sl £ ) (5 st sl S per g5 peld
ahasily Llaialy Aie il E oyl A0l S ol il pan il Janinn
ALl gl a8 gy Bbaia¥) g Aganel iyl 43 ke

ALyl L gadd o gial) Ay pealh paa (el st Sl (e e padl IS Aapaill Lagy (A
S clay Cus e Gl @l s Agieas ileasyt ALkl cudy il LAy )Y
g g L pneanlaaadl G n A e s Al dgiee sl B aall $ U Jadie (i y2e
A3t Ot G el olvanl ale dagi el 35k eds ey Jasallyy
g 53553l Mo oYY gild a5 (Jakob Bernoulli, 1654-1705)
uest———=& 5 (P.Laplace, 1749-1827) N 5 (A,deMoiver,1667-1754)
40384 (SD. Poisson, 1781-1840) os—utss (C.F.Gauss, 1777-1855)
o el Adtiasyl b Jis A Juaill 4g)) 5 ey o3 (Quetelet, 1796-1894)
gl e gl g sboaiEyl

e LYl pde e ey G pdall U Aoy e st Gl Adled Ay
S sy (P.L. Tschebyscheff, 1821-1894) iy oy—a J—S (g2
Sir-ié y (AN.Kalmogorov) wiy st sl sS5 (A.A.Markov, 1856-1922)
o ety zesnal g Ang o O platy paiy efl elaaayl oo sk (B.W.Gnedenko)
Loadtlash g el il 31y 8 dals Ay elian) 2 Leaiiall Jsalk Cianaly pglell 3l
Gkl dagd 3 elaled) LS b iy o oY) s Al y Ay Sually Tpmaall ) 5ad1 (B
gy il YL aall Ch Wita b 4ileladd sl g pdall 1am g oty A LSl
ai i gaY 5 A tad Ulage 205 ) ale e 3231 630 (K Pearson, 1857-1936)
i A8 L€ L b gl (Bl plady ) il Jaie () YL
(J. Neyman) cl—ssis (A. Wald, 1902-1950) als (R.A Fisher, 1890-1962)

_.\i__



sb gl s (N.W.Smirnow) <isiyass (Kendall) Jai€y (Student) o gy
rebiaall ple aafly Caabbin 3 3¢ ety (W.J.Romanowski)

tna gl pluaa) g pluaa) Ly mi 12

el g sl b e A ghea g Raial 5 5SA0 Ll Wil A pila gt Gadliciul
b Gl - GHlan il Lgiul oy o8 Ll Adcaal clilyll o dse S N Jgea sl
Lo (b pasioy Gy colutaWy bty elivall gkl b Gl 150 olaa )
b g Al y Al il 5 denigh y AaleaiB g Belaia¥ g Aalt o glell

A gl il A s Ayl iy O el ) B gy g el T3a o
o iy ghnagll slaadl Y1 Laa¥! o L Mlaa Y ol il ity cidlasy
tgthmanll ol il Gl L aqdll 5 poaiudll (M Canlia JS b Waalan) y cile shaall iggs
¥ painall Jga cibed by pLilly Sigs a5y paary clagled) o3 pely digsh
Ada 33 gala e Y aig

lan Yl cildanall an dglee 4l o hiagh pliasil iy e LiSey Jlilly
Aol p gy Jlan g8y Ruailatie clil b Clghaall 038 Capl 2 e Clagleall
Lilghaeall 03gd Aalgll Lpaall Galliasl Gans ciua ) diLaYy

tlgada o (& pay Lilsaty) clilall ~1-3

Adipe i 0% Lo We deagall Agfhantl ilpkeall of Bad A 5l Aud 3 2ic
Al Al )3 e Liar ypaa JEy Ll je g Ul 038 ¢ s 0 g igna (b Sllin 13
Lehddad s il ol ;s)am DA 0 dysllaal ol Jpen gl Sl JSii 5 allal
{(Frequency distribution table) ) i & jsill Jgsa -1-3-1

Gl 5 LSy Niaie ¢Aipma 5 ala] (gl ~ lanliall) calubiill (e de pasa Ll (S
S8 elleY ysad 135 (Y ey o 5 s 5 L e (pmn Lpuin g il o3
g dall 3alal e Aauad

—Yo-



Colaill AUS agd 2y Jsan ga g el (g S a0l St cdshandl e o g ilia
255 Cilse 300 (5o o (b SIS A e (B0 o Tiseleat) e S
A g dgaa ghs “dysuall cililadh (5 S g gl Joda dlia XS L (UaED L
83 g gal) bwalill 3 e 438 JS) ) S 83 e il Gpeiia Leappliy bkl Claal
ohecd 235 (9% f iy Cain HlanY) U (o B Sk sandy (33 sl Al paia
Adal Gle Uil 3 g ety (3820 5 5 on il 3o 335) 53te) Y gine il

sl Ay glaia A L ()55 S
Aladl g S pe Cluladll 2o 568 Ladie ‘JLm]! SIS il Jgoa sale PREL Y

t._.iL......lLun L;_)‘_)...S.\l! &...J_)}L“ Jgon f..:a..tuu 1_}.\\5 bl sae u_,S.n Ladic Lg‘ Aol oL

LAy gaall

(538} (5 (g LY YT o A0ganall ol S0 208 e oy Gl ladh ¢ (1) e
flliia agy SO a jlake Aia )3 38 & el
25 49 43 28 30 38 34 48 39 37
33 28 34 38 48 25 39 37 43 38
39 43 38 43 28 43 37 39 48 30
43 30 39 34 37 39 49 34 43 38
43 25 43 37 39 38 48 43 38 34
2 ghdaall
bl (5 Sl a3l Jgaa r il 1
Ay gl tiball Q‘J\JS.IH @J}lﬂ Jyaa g L,,-m-li -2

pdgl il (g S a5l gt of i odel dipnal) cilulill Aaadley 1 3 dad
tga Colulysll
il (g ) S a s Jgan -(1.1) ot
clid | 25 28 30 34 37 38 39 43 48 49

Jeanl 3 3 3 5 s 9 6 10 4 2

Lo ad 13825 oo daf el 3 49 (0 daf L o il o3n A3 g Jaads -2
gt Ay gral) u\_nmne_,,ﬂldjhu_,&mam-SA_mdeJLq;TSbij.a:_:Lnll ARTS
Al Jsaal

e S gl S 5 0 ) gam gt Rl gl ST a5 Ly Rgead e by



Ay gpall ciall 5 S0 50 Jgsm +(1.2) Jgaad

2l o Al apas | AN 3KGe | 1S s sl
gl .Sl

1 [2530[ | 275 6 0.12 12

2 [30,35] 32.5 8 0.16 16

3 [35.40] 37.5 20 0.40 40

4 [4045[ | 425 10 0.20 20

5 [4550f | 475 6 0.12 12

g sand 50 1 100

(Pl 4 pand) 20 S ja Ui S5 LS Ao pike il By A8 S e L s
et il G S ) S e Agaal 5 AU Fhn p sepa Ll (gl sy
dosand s 338 S g bl 1Sy ol SIS0 S5 s gttty Guelad) (el
ot drand Lo el JISN anall e 250 o3 ) S5 puity LY a0 e

RNPPOR RN PRGNS - PPPOR B

o g:UﬁL@,wg leda S by ot il Jhphd ol G Jaay 1O Aiadle
et i Nl sae o aliyll Gy e ppasdt gy 3o dad Juals.
i o cbil) 1 ghaf L o gl Y 0 Al iy Adiiia S AN 030 o il

ool Aaditlall il A )30 gy edabiiall e il

(g 50 plael) ~1-3-2

Godall 028 Chay cloma Jabaill A g ety Atleas i1 il i pud (sad 5k
bl say A8 J€ Jiad Sy (Histogramy 1S st JSa e el i e
o (52 g I S (6 LS Al ) 5 5 g iy A5l gl (g s 02018
1(1.2) gl b Lipal) il (5,8 - el

—\V,...



me
209

154

10

L datl

25 30 35 40 45 50
{_'F_)'I\)S'.'\“ C_,.ull !(1.1) d&mk
Jng in Jai gh g 5 S plinall oy gluine JSB e bl s oSes LS

5 S plimall B LS il b S5 L iy il S0 50 Ll 8 (1 G o
(1.2) Jsondl A digall il Jiay o3ty i

S
209

15
10 4

5 L

._.Jw_lv_ﬁ ¥ o ) T grommes
22.5 215 32,5 315 425 475 525

b BN

5SS pdal (1.2} e

Sl (Dt ol Aty Aol 3 52,5 5 22.5 el gl ) L G

g el (a5 _rilin g5 S ghonall ) g 4 JaY - ppina Lo S8 A il

Sy agfinne alady Zifall CDionddt W aed il Cilivatio op gl dlldy (0l S

L tiall Jplaianall g Ui 1 pranas Caim (g 1 SH gz paall et callall e il e (505

L gl (S0 g psally o Lo s Wb 3 gl gl LIS Ty ghana 238 S 330
A A




G iy oy Nkiadd odgd Wl se gl i (g Jomg (53 gl
gl
(12) d_q-l:x“ (?.BE_)_}SJAI'I L'.',J'LJL}!H L}_Lm,l“ ‘-:,5-)‘\)5:‘“ (c.l.\.a.anj) C_).\Ali l.flﬂ Ln._gﬂ

el F 0
[

040
o | /\

P~

0.10

W N g

215 25 30 35 40 45 50 52.5

J; G SI (pluindll ) or paalt 1(1-3) Jsidh
SIS ) 5185z ey g gaall il gl e dsas dia o sad Gou Laa
g ol JSiy il Ciaay (o WSy (L oaand (5% ) NS gy Ay (i
Dlgind of (13) 5 (1-2) o (1-1) JEW P e B bl W PR
Bl ot ga Lol g5l all 54 a8 ik By g€ il 30 e S i eLs_sgsSl
Aass By g€ Gl 45 5 Gl 30 (o WL oS5 Le Lile 4 i Laiyy . Luauad

igeanpall (5 S g5 ~1-3-3

sty deluall 5158 w55 s Lan s Gyl S a5 Jgland GoAT e i dltia
Aageall Ly S clay ol Jghra Loind e iy S (5l S a5
Llla (o Appall il aebiall anall (5 S0 a5 Jpan o lagh L AaS) il
bl

.._\G‘_



seheall panall (g1 S 3t g (1-3) dygead

A5l Laal 3 gaal soliall gondl G | il acbal el Sl
25 (e 8 0 0
30 o 8 6 0.12
35 ;e 8 14 0.28
40 e i 34 0.68
45 ;e 44 0.88
50 G 50 1

N 20l g eV a5 pana A ST aclaall panall S Sy Cun
Jaimadl P gd Baddl soliall ganall gt Sal {plinalg) g oael ol illay 200 o3¢d

Seteal eo."&A“ J‘ﬂ‘

l}

50 -
45 7

40 /

109N

e

]
30
25
20

15 1
10 s

39 A [ 225 25 30
N 35

2205 25

a3

40

40 45

a5 50
50

(el I l) il 0 el s S a3sl sim b L clis oS
‘;..J.S!l &_’AMiL—J [ W EITEN C,.l\.;.d! e Lb‘.‘ii_)_,s'l.n“ clall (j)\..\n &g.al'l LﬁJ‘JS:"“

Lot




I ganalt (9 S0 003 80 i ~(1-4) (L2

ol Gl e QO el S |l 0 el )
25 g sy o L 50 e 1
30 5 J L 44 0.88
35 st o L 36 0.72
40 15 susy o J:,51 16 0.32
45 5 sasy o 0.12
50 cs s 0 0

A el b

!
50
45
40
35
30
25
20
15 |
10
5

\

N

]\' O W

2n

d_;L‘:lt caa.;" “5_)1_)53“ C.L.'a.n"_, EJJA“ .(]-5) M

3

kit

33 4 45

3p.

i 523

:___111L_;,L;UIQ,,Jésmﬁ.nmuﬁtw‘mdgd)mW! JhSal By ya

Al o3¢ et

_ ‘(Population and Sample) diml 5 Musay) gaipall ~1-3-4
b o3 50 8 ASghaall el 38D ApaS iy Liad Ll asd ksl Ll JJf Lae
LSy ity gLl Zaadl ol ptine g e e ke Aaaall Cilulil o3 ity
bvaisy el Tfban) Al )3 Lelads 1 jualial S Ao gana 4l  Mecal adinadl Ciy s
i 2gaat UWlins (8 ins G 18 HanY) sl PR PN VRO TR

.-.-»'f\...



Al al o3 gl Arma ) pdiad (8 gl Dbl b Cpanigall G sl
) e L s (8 Al Ly cggosull il (b ppieall gaan g Aflasy)
il Apnsd 3 gaad Al a3 i US 13 Gl Lo sl puadigall Ga Ao gana
o Lin iwanl pinall (s S o U Lo g 0o shamiy 0 Quibadl D) gl
1ih e Afa Ofidde Ouediga Ae gesma (gl g ym 8 Jadh opiddall Cpatigall paine
fiatie Al 58 S e jec b sia Alhias b il die Jaal X Aye Jidh gl
Gl CAS pmall JS g Aladl sdn b Huas) adinall 5 g el A8 0 A
AS ) o2 g

Alinine Lol p Apna Ayl ¢ Lo Ll L adine o dloan] Alle Al 3 3=
ol el Sy oy Can pagdall padiaall (0 Ane ! ) Plasl SNTREI
cppsntigall i 33n3 Aliae A S AL aiadl by A (Y dgnasll il
‘ye\w.x_;ums.;\wywwdsdswfmmsﬂmen shaill b pisaal
u.u_u\}.\g..o]\C_Amunm&mumm‘unmwdu;J\M}umqu&gnﬂ
Jﬁ.Jxﬁgmq@mm@\wsmbaww@\@m&ﬁmjum}mn
AL (g peel) Gpadigall painn ada pidal gpetigal A

e oo gia A sen ol Jynasl) Jaladll aal 3 Aa%ial paleadl sl o g8 Laxie Sl
@wswmwwjgmﬁjw\@mm\swﬁmv‘Cumn
il gl e Jawngia 3y g3 () Jaa sl
:mb.ﬁmw,muwwxwmmtmﬂmuummibmdmw
Gy ) Jseagh W\J@ymngumxmﬁéayma&&m
Lo 138 5 e JSy Aill i) oo T 1 e 0% (S - Hlanl painall 3y
v e Sy b jliaa ! (unbiased) 5 faie pe Ams o

thgl) guladt dipl) —~1-3-5

e gana (gl uimgsumw&ua@bmm@mywms S
o A Ly Dl L Agall 238 ualic. mu&m&;w\wdﬁiuﬁ
Ll ) Lomdine piing iy ggpuall bl (b U&M!\WMIWMMM

_\‘Yw..



Oty Asatigh £y 58 LB o Gy Capandiga le i i Al of and T gaoe
CSag cdy ARl e Ay g B Apand Ligha Wl g 300 phe g (41 50n Ao (yial
gl g e Lk dllta & Y 5ULEY1 anty L Aisdl dsadt Ll g

BN

+(The frequency curve) ¢ 510 Jeidl ~1-3-6

uL__ms G810 ebal s (A0 Bl Jomy (53 pinid) Toi) ga g1 S il
et i ade (98 Lasie it (g1 S adiadl pap ccilidl odn e iS5 Ladil iy
By g_..;.a,mja..,.a. u}j;ﬂ‘aﬂ TRY Lé.s Juliall ol Jaaly dus e 4% (S Jeky
=t Aipall ULl 5 S nial o B Blall iy paill ge L 1S saially
r A Jsa i L«S 9 (1-2) Jasdt

sl

20 1
15 ]

10

RIET

S
=

%22.5 27.5 3i,5 375 425 475 525

$HS aiall 1(1-6) Jea

| pmanall (g S il g aetaall pondl g i S intal (e S i iy LS
AN JISEVY Gttt o) 5l

_“‘“._



R

50 7
45 7
40 1
35 7
30
25 ]
20
15 -
10 7

_'{"N“v v ¥ - N, wdaddl
—

225 27.5 325 375 425 475

aeluall gapall (gt S ginidl (1-7) 820

Er

50 7
45
40 7
357
30
25
20 1
151
101
2] G

N42.5 275 325 375 425 475 525

S panal (g 51 SN niall :(1-8) JedB
dLﬂrngiﬁGMqibmﬁsth‘qjmmﬁndﬁéMﬁ‘ Lida g (3o Loa
i) St G ss Cus S ade o g SE puiaay (Gl S

Y e e Ay SN

—-Y t....




il Cus cpdipnall SN 1SN pa calins (6 ) S daiall il 0 il Aalaal)
il iaial et (ol 52 al ) sad gl 3 shine (sliaa}t ) Sole dabuaall o
mad L gl Al (i e (1-9) JSAN 3 Al Aalaadll ol il Ay sl
33ead &y il Apatll B ogh Alllaall pe Aalisal Laigy . X g0 sl o 0 el

X e ST bl

(1-9) Jsdb

Aadl g il neal Ay il L) (1-10) Sl b Al Aabund) it LS
y
| #
A
X
‘/r%\.m 2 el
(1-10) Jsia

..."g...



ccadil s dg S el A Qanlie —1-4

(Parameters and Statistics) cilubealy sla ol —1-4-1
Agnie A ad gl oh Ailan)! Luiy . Uflan) ladina clugl dae A (gl o0 tapsl
imsind a2 game s (s il 0n e pana Ll IS 1S A st
apiona b o (pa R il g Jiad G A by Uagny 508 il o)
Aflas) il s3] giluall o giad) S
Aiaedl s e b Uiy iy i galy oo lasY) aimall slbamash e
o Lt ot Dt Lo gitian gina) (asal) s siall 3o b i it g
X el Lo digal sl Jass giall
i Choaad 300 Aaf pa leanY adinall (B Dol of Jaad sl Cay el e
(s oAY A (e i B siie Rad o Adliaalll Laty . vl
b U llaa IS0 aainall 13gd el gl ol oy appaadl Jlasyl adiaad s
pinall 138 (30 A sl i a3 3pamall e (las) cm.un Alla
Al A ma) axduin o) cpaindl olan ) Agn i 2 ClilaaYl o M Gy
pinall plaiagl i€
Sy Seinall oy o (i e o Lo Al Lo Juanni ) clileaay) b o0y
ot e Ban JLRY fali f aaaly A ciliflianly A oy $831 o2 2a 0 (b
Chisel) 53 A clflanill g5 gu ey Sl bae LEAY Ladic dGall A .6 psinal
Aadd gl A pdias be shy Aan U yasy A8 A ) aaiu g Baawlel

:(Measures of central tendency) 4438 ) As il (yeaslha —1-4-2
i e guaad i)l 300 pumse 08 i gaie o ) g RSl Ae S e
.dl}m,“_’ Ja.u:_,“_, ‘,Fl'b;n.“ .‘:Lw_,':\-e.“ U uu‘._l_.!\.um FRYY Y] i.:.lL!’L‘_un

:(The mean) (sl Jaa giall (1)

EJJ‘)_.ab-!L!leu]) X|:Xgs0 . X thhﬁ\wac-y;nlg]aim (éd‘.n.ua..“ Jmujlajl
U.chaymuLw\_Lﬂi FRYY twuwcnwajmqkm]tuﬁlwi (-uh;.o
uI Lﬁ‘ B \aaae

-X1-



Zx (1.1)
n

=

’_L:
gdna it adine e 83 sale 1 lgeaa Aue B X, X500, X, cobabil calS 1Y T
015 Augall 03gd (i) bsd) da giall (i

™ =

DX (1.2)
It

i

cohill gf etlia % Y Ladie ;étxi e Liage T A0S (Sayy 1aa

tge il el (e ina g 38 S aal an Jaungia il b Canl die 2(2) Jia
oot Jlac! a4 Gy jaill LS jae Cuad g g gl 138 e il L O e dilga
e LS il (o sia sbiS YL clS jaal

140, 180, 175, 210, 157, 184, 140, 165, 180

il e g il agd dlpnall gas Jaw gia 33

i____2;.1_»:m140+180+.{.9.+165+180.=170‘11%170 Jal

L e sk il 170 g ) o g i 13g) @ pmal yac Jauwia of ]

el il Atla 3 st Jaas i) cilua (2)

ol i (oS 50 Jn cpern 3 A siall Ll sl 1Y
aldd | x, X X,
S| XK f,

Al sl s il (Jlaey Bt ¢(i =1,2, 1 ok) X oabill S f s

1AL clialall a3l

k
=x;f;
X= mL (1.3)
zf;

—-YY-



Ay grall il g ST ) Jgan Cpania A yae bl L 05K A0 Alall iy
A0 A el daws il cobuas o5
k
Zc;f;
x=14 (1.4)
2
P ETLINYY J‘ﬁ,imlﬁf@ﬂi‘_‘h fi_,Cid:\A'.:l\.nStLaummk(ﬁ&}th

23 (el daus il bian ugllally (1) Jialh b Aigpall cilislil Al ((3) Juia
(1.4) & (1.3) plaiinly cululal

o) (1.3) A (o an cAigall od¢d il hiaall Jowo gialt oY 1l
_Zxf _ (25)()+(28)(3) +...+(49)(2) _1900 .o

zf 50 T 50
3o Aigall 03gd Ay gpall il ol Daawgiall o (1.4) ADLY o 203 IS
Sef _ (27.5)(6)+...+(47.5)(6) _1885 ., -
of 50 RS0

Lales dngmcal Zall duny il o3gd il pibund] Bl () a3 GG s
Ll il g Jn il Fag) A e Ay paall il sndl s il (s Loy s il
O Liad s Uiy cclts e il a3 e daeY) Gany o Juoat 5 i o

il st 8ty il e gas Ve ol Lo g5 ol ol s

|

X =

{(The median) L (3)
el g L Laelat Al X[, Xy, X, bl Ga Ao ganal (Jaiil Jau sl
el 5T il sl Lo iall o (L33 ase S 1) bl o3 oy B Al
Haal ainall Ula b Jaus gl Bale gy (g bl 320 S 1) Jaugl (8
il ygh g paall ) (o o ganal Ja gl B LR S s Rl A iy Sl

Al (e Adle (uand 53y T gl D (b gl gl il

il il gl el Bk g Y e T ) pud 8 8 oyl AR lnnd o il o e by
A el il L el ol

_"A._.



g=L, +-2i=L g (1.5)

oo Ly al 2l oda Jgla £ 5 cda gl 48 Judsi g K ecibulll IS sandl o N
gl A58 Sy S sl can gl e Lagd

G el (g pad SN A e i) (Pla (o Jau gl A8 e Jpeanlt 23 1@ ABadle
il iS5 e 33k %{ W

{(2) B (g 3 pmall Dell il Jana gl 22 5f (4) Sl

i e (9 g sl (g3 2 g (2) Jiad o il 2ae o a1 el
ol LS aungll i adl lf Aol 3als 8 Daelias L ikl

140, 140, 157, 165,175, 180, 180, 184, 210
X=175 058 Al o3¢d il Jaus ol o8 il
Tl Ay (1) Jall (5 85al Al Ao gageal Ll Jaua gl 20 gf 2(5) e
g gaall il

Loayg 13de (o omg) 2 9oy 50 (ke (1) Jhall b bl 220 o a1 dad)
b il 38 ¢ 38 Las dauaghl 3 cyindl gl il f Bads Laelias cilibadl g

=38 1058 Ll odgd  aill daa gl
2
OF At A6l oa dawe gl A o1 (1.2) et e Badli dg el il daw gl sl
0555 ) K i Sl e s D= 20 =25 a5 i ot
% :35+§”—1‘£(5)m37.75
20

bl b g iy (Ll Gagaealt Al oy il e gl oy BaY 1@ i
Ay i Agat g Aaf dony sed 4 gl

_"ﬂ_.



tboand] o giall dunit gn a9 (o 59 peially Gl 1@ Aadla

sy deliall panalt (55 Sl a5l aggda e BN (Sa 1® Adiadla
(m—etin JS iy i) daw g o (g 1S a sl ey e A DU pandl) (5 Sal
Sl LS 5 i cpded Galiaal oo )b ST piadalt adalis Aaii By ke e Sl

:g\m
A

b4

(1.17) Jeih

:(The mode) Jhsiall —4

ol 4 ey et 15 S Hall Gl b bl (pe B ganal e O gl
M

g el ouad sgd a1y b ge 0363 Y 28 O gtall of B GGl g el o
S5 oY) A b il g Ay psall ) (e e ganal st U Ty
Al A8l e Gaang s

fi -y ¢ (1.6)

MLy 4 Ko Kzl
(fk—ik i)+(f i)

Jad ogb f oy _pfy LS il aia Jsha £ odsiall A8 dudisi K Jim G
s Al o Ly et (AW il s il 25 e JS S




(2) JBall 85800 bl il ) giall 2o o) 2(6) e

8 iy eclial 5 (i s W K3 5% 180 5 140 pfiail (e DS o andli
okl sl yfiny Lagia DS

il Jpiall Sy (1) Sl b Aagall clibll i Jgiall aa gl 2(7) S
RPN

Ot 105 Y1 g0 43 Gl T a3 (1-1) Ut oy (1) el 53,k 2Jad
b il oyl el sl Millyg e e 43 sandl ) S5 a6 sS0al Clulih
S S e A o 0 A of s (1-2) dyaadt s M43 13 1 43

:3h el il ) gial o s Ml g 20 5 e s of daadl
(20-8)(5)

30-8)7(20-10) > 12

M=35+

Lsigy ) siel Lok dsgmral) Tl dang i) il 1 adli (s Coa 1@ Aiadls
Vil 138 Agan g Ay 5 Aol Ay ppal il il dany

o giall) Al AN A Sl ) g dag 5 A jed Al s 1@ ABadla
ced S e 3 A 1o i () sl y Jasa gl s pibuunl

{(Measures of variations) cidil juuld. —1-4-3

L lamy sy Lo Y bl 5l 3 5y Saal 2DAN 2, 38 5a) Ao ) Gaglia )
i gl Jam L 3 LA (S e biad Wa3h Cua il g5
Lagia S it b (iidn Lagily (puund Jam sl (s Lagh iilath (0 i paa L
gl s Gl o il il Wy (sl (a ptbes il Gunlia Cag s gial) 1S o
ity gl sl y o el Calai¥l



:(The range) sl (1)
L g 23 e cmaall Gn G sa L@l (e o garal R il sad
g A il (55 pe Com 5l sed Ay saall LD (gl

bl okl @A Sy (1) Jhal 5800 il il saall an gl 1(8) e
v gaall

il ganall Ll ¢ 49-25=24 :(5 by (1) Jtal b il g2al Ol a1l

47.527.5200 t(5 st 36d Aapsal
N LS € il S 1 gt il L iy o ool
Sl 1558 0o Vs Uiy Vg o il y el 8! o 3 el oy (52

:(Quartiles) gL (2)

Xy Xy seres Xy i€ 13 Ay ghaia pld) Ba ) () il puds A bl oa s
Al 085 (o3 Gl AV a il e Bie chaclial A5 pal) Cilulill (e de gens
Al eV aan il e LS sl mzs% Al aiy g (gl bl oy e (4 5)
bl (e 75% AL pdy o3 (g} bl gl A0 N abuabd (% A sl
50% Al ady 53 (s ol Chuotie dio Abubid 5% A bl gd (A
sl e

et s (5 ghony bl g0 e gaaad (A aoa T 2 Bl iy il e

v e Qe Qr et gl s ) DO gl M Bde e )

: M S A e i (St
0 Q, 0 U, 0
0% 25% 50% 75% 100% ) il
TPy O P
s 25 0 L L 005 1 28 ol ot m el e S 1

s o a2 g 0 0 g S et 0l L

_T"‘_




sy o8ty 1 ey ) han 3 4 e el iy g ) bl 3 L
@t S i Gl pall Gpasell da i

I W Qs 5 Q1 Sy elpselost A5 okl (o e gana Ll (S 19
P e Bl i e bl o3gd oY
_979 (1.7)
Q= 2

el il LT A 3 (il Mo (10 iy Cua L aiill gagy M sl iy
gt g gpall LA e A ganal ong ) (el Cona U Ll 4§ 08 2 kel
Ot ) oy Aa) a3 Q3 5 Qp o AaaDla pea (1.7) ADkal (e ) sl
I Y e Qy 5 Q) b fg weai il o Aygaall cbiball oYy ot

k-1
%_ 31 (1.8)
Q=L+t gl : :
k
k-1
,3111_ 51, (1.9}
Qy =L, + f'=’ £
k

ldshay (W1 a1 A3 i 5 (1.8) AN B L, 5 ), 5 £ 5k Jidi Cya
et A i il (1.9) AN 8 pa sl adn Jiad ey ilgad Y aally b S
Ao (ST a5 la ) Sip Ledshy oY)

i) 5 (1) S @§J§M| L geall iyl ey A e M aa 1(9) e
| Al a3gd gy (g3l i

@ L,i;.‘yj el A%y Al &5 a0 a0 A8 of B (1-2) Jgas a3l
' UM (Ml s g N Al

12‘%‘6 (5) = 34.06

- Q=30+

._"“"._



37.5-34
Q3 = 40+_10—

: 5n bl g 2 saad Sl g N (sadl Ciuad o Ml

0-% ;Ql _ 41.75-2-34.05 _ 3845

(5)=41.75

Oladl 8 ) pe JS) (] (on M (500 huaiy DD gLV a2 4 1(10) Y
s Odltil

67,59,50,74,72,69,70,65,58 —

55,65,72,71,70,69,67,58 e

50,58,59,65,67,69,70,72,74 1,4 S Lpeboas il (i 1dad
st Q)3 e i ol Mg b8 (079) ikl aae o Badl Cya

2n+1 u LY T &
7 24,75 3gd G ol g A spchaadl

bigd bl (onp 53l st 153y Qp =59, Q, = 67,Q; =70 Sl
byl

sl Al @l

Q"Q' Ql 70259 55

f=67 : :...1\..1\.:.\1\ o2gd (i) huu gl oy a8 Jaay LS
55,58,65,67,69,70,71,72 :i aa Lot L 3 chuldl) Ga i 8y~
ol Jalys L) (078) il a0 & e

P B Q2m67;~69=68
0 =855 15
s bl s 530 it s Ny

~¥i—



e

RIS HE.
K e

[

(Percentlies and Deciles) <l pdall g clitall (4)
b Sty s il g Laeliss uuf.\t Skl G de ganal P, (g siall) ol
G—ad (i = 1,2,...,99 tua) 48 club@lioe (1) ce Jiy bl e 17 408 5
sl e Sy ngm PPy Pyg st 8as 0 (99) a2 pas ol Jal
bl Pog gt (il pa ol My bl e 397 4usi ISP PGP
|  Pos seh eI <’.:"‘->!| Loty Pso L

b bl A5, el mmwt D (o el i of aai iy Jall iy
Sz (9) aam @i gl dal e uLLmii Oa 1'0 A5 (o alay o Ll

o 207 Ji 10 S5 o Jsteh u&":!‘li,‘ #» D, g My DD, Dy i a
L ~abubsl

I ? £
raliuall Bl oo @l judall g Sl g gl M s (5)
b o A (0l il iialh Baoka e il s el W et (S 4l LikaY
0581 el i i n Wose @l o 4o pene Wl (S 13 o5 il Sy aauja
ge—sall (51 SEH g 5500 djhd}\;wu‘fﬂi s S 4l da Caa, ‘nloo
o3 LS iy Jaall (2 sla oy QUi de jge Lo 43 (8 bl 3 (poal gy comtial
:‘,,!un Sl

Aalall Sl gan) (b Cilage 140 ) ot 5ol po)s iy IO Jgaadl 1(11) Ja

(A2t il YT
Al |,7<9 | 9<11 l 11<13 | 13<15H 15<17 | 17<19 | 19<21 l21<23

J1)55,|]8},12| 25 | 40 1 20 IRV IRE N
D3 sinlly (e pnsll s Pyg cgshall b, csllaally

ool LS elial pamall (oS 5l Jgan Y of O 2dad

B -



(1-5) dssad

Al Lal 3 ganlh acluall panall i S5
S ST 0
9 (e S 8
b e i 20
13 o M : 35
15 g J 85
17 e 8 105
19 e 122
21 oe ' 135
23 e 140
e sortyanian dind HhASN 4 ady Pas (5 il 1 6! 140><—1§0%--49 via Pyg gpidrugep o oo

u.}.'...zc..“.ﬁ_)ﬂ i gig 15 e _)a.u:b 13 o _).\Si 4..1‘ (_‘;i ‘L,SJ:‘-‘“ ;_uqJ‘)Sﬂ\ &Jﬂl Jsas
raiagh of (gl (45 28N 5 Aplll 5 A Bl palic g gana ) Al 236 jalic

A _

P, =13+(15-13).— =132

s =I34AS-1 =132

o3 b il sall (po 35% f Mallyy . our § 13200 Gl (3 gall 5 Pys g siall sl
et Ay pes 830 13200 G i ¢ gl 38,0
ik ged g l‘40><-i%%r« 105 1 Q3=Prs (sloW! ps sl wait i of Jaadls ol
Qu=Py5=17 7 (gl g sl (Sl aaisdl Ugon b Awalull 2aall - 439} 2l e
iyl e 737 iy (aobeal pasall (g ST w5l Jgam AsaShay ol )
e d 17000 e S ¢y pealiy
'-“"1‘5“”-"&5140)(—6%:22 i Dy P30¢Jm1 _).ual\ un_}auih;)h'l_)pi_,
uhﬁ,ul,?fwuﬁﬁm&wj Los g (g ol wb&d' w,m d,hw&m; a5l
.ﬁgw‘j ‘;L u_,guu-‘b %g.ui o -\.JUi Al b A 20

-4



D, =P, =11+(13—11)22 =12.76
25
O 65 oilisall i 307 s Millyy 12760 0011 Gl sl so D ekl of
e d 12760 s
et o (b gl o lad JiSF ca ety ghall 5 ol pull g gl 1 o i G Can
AflaaY! il i

:(Mean absolute deviation) (slhaall Juu giall it ad¥i (6)
(ﬁq-:l“_g KppXgsn X, ‘:-\l_.m‘.}ﬂj‘u._a dr pagpal ‘r.‘lai.n]l Gathaall Jau giall ol iy

AR and ¢ K L sia
3 Jx;—X] (1.10)
MD=E‘L?—*
b iall il Y G da e e bl o3a Cd jatY dillaal paill Jaea g1 (4l
P sed A gaall Sl g Ao geaad Gkl
k =
x| c;-x| (1.1

MD=sisl ____
n

il 38 5e b o U il e Ua ke Cas

{(The variance) ouih (7)
R lehausio s Lo Aped Qiaall X,,X, ..., X, Shaldll (0 e ganad il il 3
TN Sz.._! A ey ‘-&LJ-II‘,:\H e QLJ.\.}EII 23A L"J\.‘“)A.l‘ R:J‘,heJA Joea o
n 2
,§l(xi—f) (1.12)

gr=il

Liloa] anp 38 gl il 0B paiina gy Biel ki at (1.12) M1

bl Cagn AN Gl A0 e Yarnel e deaill die Jumdl 68y el 13s o
sl

2(x;~X)2 (1.13)

i=wd o )

2 iz
S n-1

(1.13) ADal LS AN DY o Lind Ligel 15 s Sy

—¥Y



n - (Ex) (1.14)

8t =
n(n—1)
g8 A grall Ll e 1 badas de gead il G
1k _
2.2 _ . —X)2f 1.1
n—IEI(C‘ Eials (L15)

0y A S e Jial b ¢ U il dae K By e

3b s 07 ey pudinall () Ga gy LS §7 o iy Aipell ol sile o g 1@ Aiadla
sl e 055 L Qe

:(Standard deviation) (s lmall il a0 (8)

ezl sl e x g, X Sl e Ao gand il (g bl il el
il gl Caa gl

Akl Can sl prgt 5 il ged LN (e Ry Ao ganal (g Jlanall i e U

JOall g5 sShal il g il Armll (5 bumall Caf pai¥ly bl an i 2(12) Jlhe
(2)

Aty K =170.11 g Al odd lundl Jawgall T (2) Jall A Lisa g 1l
o el 03k of 3 (1.13) 200

y ¥ (x-%)

n—1

SZ

_Q140-170.11)" +(180-170.1 )" +..+(180~170.1 1)’
8

=501.86

(S g enall L) ol

§=+/8% =+/501.86 =22.4

il sl (1,14) 280 Aadial Jund) |_jS clull 232 0358 Lotie 1@ Aada
Allad o3 A daes S et (1.13) 2830 oY llag

Y A



599 g s Sy (G il e Jgeandt Adal AN dattily oS 1@ Aiadle
Ol (1.14) 5(1.13) osdall & 5o )

:{(Coetficiont of Variation) 833 Jalaa —1-4-4
Ja il y (5 bgmall i a1 ey Apail g lulE (e e gasdd LRV Jalas
ius CV el 4l ag bl o3g) gs‘-"“‘“‘"‘”jl

CV= (1.16)

®ije

c.vzﬁ_ 1095 Aganall adinal s g

TN VR B R I ROV RSP VN, TRPE PR TES O OIS PPN S
Ul e Baal gl Bas gl B Ll ey

LRGP PSP ESRUR SEAL JAREL WERIL LEY S MEVRUE PNy e

_9-Q (117
S

b b5 136 4 W) Ban g e o Bl @lldg 5w (e Juall e gaadl
' S sl A Jal) de ganall (b cyfic gana D)

sl Ll Lol CUANT Jolas panny Baall YT Jalas ¢f 1(11) Atiadla
Lass il 5 (5 gl Ol n Y s Al ged Aypralt Ll e de pandl DAY
kil adgd ‘-:"-‘L“:"“

B s e Oofiliae el (olfied) Sl e BN e gaal G 8 3(13) e
il da oy gilund) o gialh (ga 38l
A 30 4 5 7 8
B: 18 20 22 19 21 23

e Gua e gasall B g limall il aiVl sl doia giall queadd s dad)
o s LS A el Jal o $=10.849 ¢« ¥=10.8

._.“’0‘_



Bl Jaf e S=1.871 « X =20.50
1055 Cdie samall iAo JS1 CDGERYE (Jalaa o)l @L&l’t{,

_10.849
€V, =32 =1.005
_ 1871
CVp = 572 =0.091

il jha b R Aapa OY LA de pesll (e Jundl B ol de gane o Jaad Qs
s by Aigns bnal Jan giall Jgm 380l 5585 Ao Al de geae
dass iall J g Lgd 38 el 5 gl g Aigmain Lggd il An o o Bashi 30 B e gual

A e gasdl o jie e Jumil | luad

spelaldill g 2 g (puadlie —1-4-5

o 53 Jalna ~ o gl o} V) Jaben = (M gball o] g} Colas) 26 530} apiliia (1)
Hsm

& s 1Y (Symmetric) Jadna o (ot hlie ady oS0 a5 oo J&
Bl sy K= MR oS gl ddagua sy 4l gia ga JS pa gabusadl adass fia
o S a5l oy JU8) Maie sl 5 Jepa gl (30 S 0 (plonad o gial) il
il G813 {Cma) 3) Uimsa o SV (0% . e Jf (Blae ) e
Ll o) S oSy Al (S o (gl Wi a8 el cpay e il
bl 523)

G o gie Jgon (51 S pa sl St o (Bha A o (uly o) 5 o Jasli Via
100 Al sk B giall o A Jabua e el 1a ey

sk =X-M (1.18)
S

Al iy 3l A il T i (g by o)) ebas (o s Al 2N (e
et o Fasnyy 30l il sty luaadt daws ial) iah Ll af L sy (5 5aba0)
Al o1 ) 085 13 (i Ui gy § S o1 Y S ) sl

AN Ayl QY XA ge S e g5 Sy




R<X <M (el b i gllay Jlaa pie (g1 ST a0 :(1-14) S5
il siall (Pa e ol AV Jalea Gl (4 X Jaa gl dasiud oSy

_i\_



sk mi(%@ (1.19)

Csmn oie ey Cas gl g el NI Jabae b el 5D g ey o M
Sl ISy Clilal) iy daan gl L-,S! Wby il ol sV Jaboa g 48 ST o g
A gial e

o A gl g g B LS T e band) daa il oluas g 0508y (A Al 6
SR AN e ed IV Jabso coabiss

g = (Q-%)-(E&-Q) (1.20)
Q,-Q, L

e Leie il Ugla Jalaall 136 (3085 Cum o gmpn ol Jabma (dasd il
Ails ol Jau gl cia s shaia caany o oSy o M Y llhy ilaia o )l
O e 5awine 0580 QT 03 ol g L a3 e 008 0 A
Lot o (1.20) Dol Jaay b (il deala (13805 Q) (AW gantls 43 s Jowa
Q T ae gl o ol Y1 0158 Lasie (Sl el sa ol g3 b (350 (Al
2 ek ol Jeben (1585 Qe gl i lia Japsl oo IS aeise (553
RN

g 38yl el Gulie G daa g ABe llia (A 38 el Auy il Alall) (12) Aiadla
b apud Cam () st g a5 bndl Jasa giall) 2DAH
(X-M) =3(X-%) (1.21)

AN (1-16) 5 (1-15) SIS JXa s M prgun gi (e

(1-15) Jsad

...t"_




(1-16) Js

i) Jataa) gl satia (2)
el L 68 Laie (kurtosis) gehlite iy cliball (ol S a5l e i)
0555 (pmmnl Tl (ot o i s 3 {of dapmgy Slate Ledaun oo
Lo it o il ek (pughy el 5 2 138 5 A4 i g (5 lalitia) ABaLa B 5 gucas

f Ul JSE (A e ol raaia 5 (e g (ilaendl Lgdass gia (a

&
(b J5) quae

b b
b i
s
(1.17) Jn2y
A0 A pe pelalith Jalae oy
ko ZGi=%)" C1.22)

n st

5 i A pdie Aye Ghad iy AN cililal oS8l 2(14) Jlka
30,4,5,7,8

il 23gd el g s gl o 5 alas ilasa asllaall s

b Jea gLl UL e tdad

—£Y—



X=17
E:-«%i= 10.8, S2 =@:1117{)1, S=10.849, 54 =13853 525
1409y pelalill y (o gl o VY lekae T ans Ml
skmég—si—azl.(m

_Z0i-0% _(30-108)* +(4-10.8)* +(5-10.8) +(7-10.8)* + (8 -10.8)"

k 4 69267.625 ‘

ns
1394352164
=— =2.01
69267.625
Lo 5ol Log B8V le 5K =1,051 400 Lgunny e 450 il 1 ing Lo gt
k= 2.0 ekl Jebaa IS oo il B3y g 53 pelalit )

g kmall el ~1-5

L..a_)a:g daie § Lﬁ_)l.,uun]‘ L&.ﬂﬁ.ﬂ_g X ,_F.ghu:d‘ \qi:ujhtiab.ul;:ﬂ‘ ‘_';.n:t.c-}og_n 'Lir.g.:xl oAs L‘)‘l
X o G ad o Apaill adly o xt La (k) 7 (i bmall Ao jall ) (5 bonall ol
o Lkl gl (g mall Gl AV ) uaad) dosa il oo

X—-X :

Z=—

S (1.23)
&@J.‘.ﬂ peaad G q}_)‘.ga..a“ A8 il g Aoy gia (_'5::.“ 2 gasall ‘é.fl\.uaa}” c.nl‘yn]\ Alla gféJ
S X (il 7 3 ol

(1.24)
) ontilise e e o galoe Cpubd o At sale & lanall a3l o235l
(Cntlite Cp2 5320 Oilaan) Guecdinea
Jrand sluany Gl i Hlaial ] s sall Ladis aud 3 Glth oo :(15) Joa
cila o da fie of cadle 18 Lolasyl b 89 A5y ey W 4 82 Aa il e
Lasagio (fg 8 a2 8 (g lma 3 milyy 68 IS clualy N lada¥ ( gadiiell Ul
S chadal o (b o .6 038 (gl Ll sy B0 OIS cliaaYl A Rl Gla 0
Ao e 45 e ol Ll A

g




Ac gana oy J5¥) ciling 0 paaa Saland Gpadine Upal 3 Ul 5o B3 2 dal
gL__:;JaL;yMMQJmijm@agﬁ D0e (g cund gl Auadia aud GO il
ot b B )3 L cpedinadl cpia (e 3 salall bl y ccliaalt 4 GOl oY 3

COpilade
ol Lo 2458 iy St
P VPO I RNV TR TP S K I P ) _jialt
6, =38 Hy =68 X, =82 cilaaly i
g, =6 i, =80 %, =89 oleaa}!

S A el a0 S s 435 ga A lia Juindl Gl (IS el () 8 46 el
o aad ua Xy, Xy Csalil) e

X] "'P«l - 82-68
o, 8

e ) w89'—80 o
= B D w150

DU a5 daugie e L jlma Wosd 175 85 clpab ) 3 alllall Za 0 3
e g s Uil o 150 ey slianl (b U A )3 55 Laigy cbpuialy
candlall 1 aad Oy Jmall i jall it 40 jliayy eliandl 8 GaDal Cila 5 Jau she

’ A3 o A3 i iy 4 s el o

=1.75

£y =

:(Chebyshev's theorem) wiuliands 4 jua ~1-6

b el Gl (o cslalih cpo desanal (5 tmall 1y sl o il ey
Dt g0 bl (10 Ao sana (5] 2255 aan3 Ly A (a5 A0 An puall 5 L placanY
b s mal Gl Yy (sbas ) Ja ity L e

a0 ind (i g5 A bl e of Cindinti guny ) el i)
Agd (5 tanall LBl ) Ay oy bl Jass gialk

_ia....



RANPRIP ENP Jryw s K (S bl (pe e pene XpsX gy X, CalS 1Y
[X ks, K+ ks] Al il yoncn ol n ﬂmi}f) Al 1 Lo 2a gy
b (g Gl 55 Al iand i a X

Aa e Guki Wikey (0 (5 bimall 4l jadl g p Adaangia 2900w Jlea] padine Al g
Crammeatt A _yaall Yy 5 )5S0l Al 3 ol ol 00 s 5 e K i g Chpdinds
[h-ko,p+ko] 1Jsak

el
odn s o 3ad didie LAf gde WM* Skl (e de game Xy, Xy, X, OSU
toh Augall

n

j(xi_i)z
S2:1ﬁ|
1t

1 Q;i

ns? = ﬁ':(xi -%)?

i

X Jaus il e cobuabdll ZAS) el miY) S ey yo g same b Y (X —K)F oS
i=1
L...ul.s [i*kS,f-ﬁ-kS] 3)351‘ E__)L'a :la.i!_,ﬂ _pabiall A8} yml Lia e faay Gasl 1:3‘1
> (x,-%) ,x} ¢ [X ks, X +Kks]
ol ARl 6 il g s i x, B o Lag
(x, %) 2 (ks)? = k2s?
B P sn Al bl A Radl g Al o3a dae 1 i
£ = : =2 2.2
X, &[X-ks,X 1 ks] duws Y (x, X)” 2pk“s
pon
ns® & ¥ (x,~ %P 2 T(x,-%)" 2pk’s? 18l
i=]
{'

it



noo. il -

psg Sty nzpk? ol Gl

1as g f{ >N e e [R—ks, X +ks] il g ta dedl ) culal s O
Sl A il s e (ig?) Bl Y e By bl o3 3 o (g

ton [K—ks, % +ks] s_pil Jaly A g0 bl sae f

i
n-p 2 n'-uk%=n (I—I(-}_w
U PRSIy Y PR LY Q.,(l—fi—) Ll Y e ey bl o3 sae 3f

i Xy

(X = 62 Mgl o gia of 5 ¢pgd ol Conay WL 40 (o Rilge e Lidal 1(16) Jle
Y e g sy (60 N Jlaall s casthall g <5 = kg (s el Ledl jadly
Aipdl 038 (ge Lilh 30 e

B S Sl sse e O wj"‘(l““lgl?) o 2 i Ain jua Gl sgad

o A s K A Casend 5l 038 aaaidly [ — ks, X+ ks] s_jil

40
il B pgdl 3ol o8 VY e lla 30 o8 Ml ¢ k=2 f aas dag
[X —ks, % +ks]= [62-2(4), 62+2(4)] = [54,70]
AE S TO 554 o pedt 5o g DU e 75% SN o asly J LSy )

Josans ) A (o Chranth Cipdiggdi 46 ppe b S (o 3 ke 1) 1(13) ddiada
of Ja i G phdiiad (o ekl 158 Gh o ek LY Akt Ain palli gl
St Aaull il 13 Lagh 5,58 (g Liphaed Y g Apanal) Al Jalh V) anlh Lighaad dia yua)

Laadl dlld e s8]

—fV-



Ge sl pubiadt o3¢l B gad) Al 3 Rl e pralinn IS 8N (gan) s 1(17) Jtia
800 534l Ubausy e gratboaal 1 gnand s 3n 5 i prlinan 500 (3o e 44 pie
paa Josin (M peafamall alieH el g Lo debu 40 o8 (g bma ety Aol

Aela 700 e

$s=40 « X=800 ¢« n=500 :Cus 40 pde e Lyal 1)l
petilmsaall Loall Aguill =1 = Gl 700 G0 JH 5300 Jasin (3 pepliaa) cabinll Al
lads il alealt 553l 4 A 5l el o 5) 700 (s 5 5l 5ad Jawi Sl

(700 23y
k=25 2 andatay Xks = 700 1) a0 Chadigdi 434 jra caay lally
tst Aeta 700 oot 5 S 8300 Janin i peubiaall Lol 2y ghall Zpdll (585 Cusa
3 700 o i 53al Jarin 2 peaemall el A st duwll (8 Nl 1_1{1_2
1 1
1- (I—F)=—1~(~2—=0.16
gn Aol 700 ge U8 52d Jerin (i pratbiaall ki YH a2l T aad diag
n(k—lz) = (500)(0.16) = 80

ZeLis 700 3a B 530 Jaxiaa plaas 500 oo AW e heas 80 Dl Jsilh Wiy
AS il o3n A daiiall oabead) o AW o 16% A Jidi 2y

s(Empirical rale) Az sl saclill ~1-7
_ Lh__‘;:&(,s_‘j\)_&(’?mw‘ L)Sm.;j L__SJ‘.)S:'QJ*‘“‘L,SJL‘K‘HJJ:JSIZJ‘ is.:‘.m\.'mr,sj

o gl el o s Q) LAY a5 cpe S ciliatalf oa Jsal Cabias
M JCE 8 e palt S 305 cgaliie 3y 5 cbinia ! Llee Uigal 5

..iA._



(1.18) gsai

BaDl G 4 ol I8 agiaie 3L copn Cinal L S claial ol 3 ag g ok
Blhomll SO 4l 5 185 i ) 1% g 50 Ametoll (U 1 g ol of
uaf

0% S celuoal (8 Al alial (ha gy o mabll il oy (i s 7
Aol BNy Ch By all o il gl |15 05 70 13 RS
el g 8 A e 350 &y SO iliniall neg b L 15 g5 ol il

B=9, 6=03 =12 , a=00l

Fprla a5 ABaall By 1 €20 ilyiniall goeay 1(E.19) JSb

_Eﬂ-..



\

il s e gana (gl s ol A6 e WiSAY adl Caplindi A3 e b Lda
oin gkt g cbalail o3gd (5 stanal il a1y all Jous sially U pea 3 joues
ik ke g OIS e g8 61 o Al

B 5 S aginia IS5 o T cpnatal o cuf o) Lo sl IS 1Y
sl sacksl (385 ¢ 5ol Sy bl s Gauadl ypan LiSay Yivie

tdag il Baclal
sS4 (a0 can il ) el w35l el bl (o e sene Lpdl IS 1Y
ly s Ll

[p-0, pto] el g adi ol e 68.27%

-20, p+20] dad b el bl oo 95.45%

k=30, pt3ol  Jiead A ad clulall ;e 99.73%

IS A a3 (S

{
¢ |
: !
1
..... i b }
p-3c p-2lo p-o U pto  pil2c pi3c
< §5457 >
< 997757 v

G et 3206l a5 2(1-20) JLi

A o gl (g SN )l st Ll S G (10) JBAT Y 53 galls :(18) Jiia
25l ‘ 7<9 ‘ 9<11 } 11<13 | 13<15 ‘ 15<17‘ 17<19 ‘ 19<21 l 21<23

jﬂ*‘s‘lzlzslmtzo‘w;m‘5
;08 aaly sl 130 (oSl adiaall )



S

w0

35 1
30 4
25
20
15
10

MMA P 7 - - }-.’J.»JI_}SJA
v 6 8 101214 16 18 20 22 24

(1.21) Js

o Bl 1 8 S o355 248 Ml o sml S8 e JSAD T 7 B
.@Jﬂll&&;@ﬂ!sm@!&@@eﬂﬂ.@iw%ﬁcﬂjﬁ
0S8 58 e L s i) S i i 6 g1 9 e
Yef .- 2040
R=5F "0 -

2 _2(c-w*f 16474
o= SE-1 " 139 =119

=34 :7f L_:,-i

L i 2 4 2 Ay il Bae i an g Ml

s fi-0, urol =112 , 18] Jlsdl o cluldll 5e 68277
ol 96

phoa—ey(n-20 , p+2]=[78 , 214] Jaall 8 Lkl o 95,457
.ok 134

ey [l-36 , p+3c]=[44 , 248] il 4 bl a 99,737
ks 140

~04—



saa) b Aaiiadl pafadl Ga (oS plaas 500 (je Adlge due Uil :(19) Jia
o 5 ks il padlyy el 780 5 biluay Jost Ll Lpuaad ang 22y Sy 1S3
o8 Aanadl 5ol pasiad o llaald o gell S8 o 8o Ol iy el 38

ol Sl ada g

§=38 « X=780 tual :Jadl

ol L s of e Aam ol B30\ o

5_gaill Wﬁ)w@ajﬁ&&dnﬁu}ui)g&&amﬁw‘mﬁg.27%
phias 341 pade y [X -5, %X+s] =[742 , 818]

Uﬂlwsﬂmlpgmquyaﬁut zatadl (10 95.45%
gliwass 477 prres [X-25, X+28] = {704 , 856]

5 il (ponin By gucns Agie ) B S L g B yial s (00 99.73%
hanae 499 andae s [X-3s, X+3s] = [666 , 894]

—~0Y—




e o hai 1-8

Jggguwmgmlmmmmu&ma@a“md,;a.n :

‘ :ctilaiay) .uJ P dLu:.Y!

36 48 45 65 45 27 , 40
50 35 52 58 56 40 63
52 60 65 25 55 51 45
37 36 50 65 40 48 62
55 69 25 ] 45 26 58 35
45 ‘ 74 27 35 37 52 55
:L:J_,.u:\.nn_,

Bl S ) dpn gl -1
bl g slaiia il 7 Losihnn Ay gaalh il g1 3 0 e 1, 2
2050 13d (5 0 S alimall g g 1 S o jaal gl -3
(§ NS dabiina 12l 5 a5 13gd il s sl ~4
v S dabins s g 2o liall panall (SIS g gan il =5
e S daliins oa g U panl (g0 S A Jgr gt -6
o3l (ki) (g Jgmall Gl g ol il A luaad) Jassgiall an 4] 7
ke pal
Argpall Gl o laeadt il 3y kil o asnd) o giall 35 5f -8
bl il odgd (i ) shall Sy ki daus W 29 9
g gaall ClLGH ) giall g Jaaa gl 2o f <10
a0l (s3all sl gl G 4y gaall il ey W cpep W and ~11
‘ it 23g) g 38l
85t St oo (il fiignl Bl il Cpe Y (e gl (o 48 2
23l a0 beall dus gall Jga S il

A 40 5 3 6 ' 2
B: KD 29 32 30 33

A



15lse A pe Ae B 3l AN iy oS8 -3
40,3,0,5,7
i) o) pedaliill g oW ol S ebaa il o sllaall
N o sl g S a5l dgas Lt oS 4
2l m}; [20,23] ‘ [23,26] ] [26,29] | [29,32( x [32,35] [ {35,38( I [38,41]
JUs:nltl]fs|23[34|26]4|1
1 slaall
Aggall bl s bl il g il g 6 aal Jan gial aand =1
Ay el L) N piall ANS agl angl =2
el a3gh pran s (gaall Chead 3a ol =3
.P40(__5}’m1’l an o —4
Dy el caad -5
Ay g 3l 12000 58 Uik 3o 1080 o Ail5e A8 sie Aimd cily ) Jana IS 1Y -5
teasthaall g e J 800 5 jlaia (5 bime B by
O cpikisa 810 U o (sony 63 ol panl Chpdinnds Ain ppe axiid 1

Aiged) 030
a8 sl e 120 e S0 adly st s o oSy (o3 Jlanall g8 La =2
Al pedil )

Uadd 1100 kb els diday 80 asay e il gl 5 eal Y 4S54 Gilel -6
o i cpgie JS15 U LAY ol ya) angy g 0da o L il pgilile
o cadde 138 (10 538 (g bma il (175 58 Cpadiall Clha 3 g gann Javagia
e L g 03 (g3n) (5 5Ki g 215 o8 g gena o duan Gpediial aal

Actu 750 534 L\}:u.u_g Naxd Le.li g:'.‘f."..l'."l E.‘.‘ULLM :ri.ﬁb)&‘s_“ C'-‘""LAA; C_ﬂsﬁ Ls-h'! C‘I':""?
=) gatmall a3el paliel Ay gial) Dl (o Lo Aol 35 0 (g obme adly
Acts 650 oo Ji sad Jaxian

_Qi.—




s 5275 em g ool saaf b Uaad¥l bl (5 sialt Janal 7 cade 13 -8
Sbaall L Sslaty A giaal] abaadl & sl Rl da f 3,45 cm o8 6 s
70 em

ot e il ol Slaia s olaas ) il (et glaia) L D40 6 -9
‘._ﬁ.-.\.AELL'}u:I MJM (-..JASA.J J..,J).L,L-x.:]l_g .L"_IL}JJ 0 oJ.J."i L,S_)L}*A '.._.O‘U}::n..ll.‘l s ﬁ.\;_EL;.JJl

coediiall o U 405 V1 o (g 9m 63 Jlaall et ~ |
Ao la gt WU 60 o S8V ol s of oS 53 Jladl lly e 2

0 skl Wl sadl 5 P Ledainsie i@l oy de sona X1 X g Ky 0 st =10
ol ] A e iluld ) esluldl o digad casllaall
ohall o 71,7,z Ay Shanall Ll Ja gie —1
W g gl 21,75, 7y bl ol -2

P A )28 )50 g LY AN Gadd b of poually SR CUS LS saa) @ ) <1

Opodfiall o Sl jlial 2005 4S80 a5 0l 038 (e 5alELM) adige 6

bl Sl e pulall g 3 S Al b 038 GuigaS deanasd Jlaa &
(10 oo el L b LS

Coulad | Y A | demnadl aa clesled) | asiiad (gl
5 9 10 A
6 9 9 B
0 2 5 C
10 9 5 D
6 0 4 E
9 1 3 F

t gllaall

o (bl laaf iy ¢ sena €l Cialoa T We 6y pah a2y 181 0 030 =2
el

—00—



A i dSh ol R Y AU Awain A Al DU 09 Gl o5 12
den patiiall DU gyon il (g bpmall H sadily (giliandh Jassgiall Y il
ol Jandl b Alane DA i) oda e claial S (G

6 amall Gl | il Jaw il da,d salal
0.6 70.8 72 A
6.0 51.0 - 61 B
12.0 30.0 50 C

L PPPRLY AP azadl ol i S loial () G s sbhaally

14250 cJanas Ay ppid il 5y calige 1000 poaoe ) \gpils gal duals 4S54 o -13

G inial o it o) 600 o8 g uma il e ool |

Chodh Ciaa o) Ay el sacidl f.;m‘ couadl 068 aaly 4S80 ik pa pdinal
oy ) i it gl

174 55 JslW o3gd gilusal Jasegiall of (8 gralan ilhda 2000 O ol g gl <14
Vagd (g =S pmm sl (inda o} wale 138 Gom b8 (5 lane il pada om
s el JSA daly pdinal
g ol 5301 Lasiiuas gl s Auilly DMLY ¥ 38 § 558 s 1
(185 cm pelsh jstais Ll oS -2
157 cm e palsle Jis Uik oS -3

dodi 30 5o Loa Aikaia b Lan gy 3y S Jlael igiad huegl) Janall (S 1 A5
w;—@-“ S Al gt sl @"M“'“ o waiy «lael § o0 g faes il sty
i ghaalld
gyl 52018 Lsiiae S g 555 chus =1
e 40 o i8] g Gy Y 8 AUE aaad 3y giall Al s —2
Wl 17 oo B g sy G f"-é_\l‘ﬁgd Ay siall Al 334l =3

_o‘_



A Juadl)
Raatdl 12 ulse

Aa il pbiad = 2.1

daalf — 2-2

Sl gall e~ 2-3

Aglaa ) Ay Mdal) pluadll - 2-4
Sl Hadbias — 2-5

sl Jlaay) ~ 2-6

b o~ 2.7

sl 33 ke - 2-8

a.al.c--o_ut.&\ - 2-9

— Y






Jhainy) (g Mse
Elements of Probability

:(Space of Experiment) 4, a1l plia 2-1

thafleasy) 4y 230 2-1-1
Ge Ao pena ) g Llee 4 Lo AN -A8 pde 4500 LS clian}) G padiag
«_y guall ML» Of Bl Ciagd olad Ll ani ol gl (8 A kel SlEl) aied LY
et Ljas pabias Ao sane g S plias i diey ESH el
il - Lauaally o zlanaally i plastal Gpia il
14y pall pliad 2-1-2
S g Sashs g ail el aud 2 gie 4 as) AiSeal) it JS Ao gapa o (3lky
ooels U sn Aanl sl pls of s ohsell b 250 Aed e Al b OGS
s KA Ay et o3a lunb e w138 o g T USH seds o H 5 puall

S={H,T}
A s ¥ ol ey AS 1Y Lo peatbias Ao pane (30 3pabe S pluaa o) de
top Allall odn b Ay jaall clid

S={DN}
N el day bay Gl Gossdl Fluadl of e (Defective) D aslt dy Sus

b 4 e (Non-defective)
o 2 Jmall g glell dagll o aLEN (80 i Ll asins 500 e o) Aee b
. Tab Ay gaill oliad

$={1,2,3,4,5,6} '

~04q-



Ll ehuiad ol wgasi o cas i AU p Y diia o Luste Ll oS 1y 1

T T - e [

elaad o 3ad (e CaTye OB 3508 dakad oy of) Band g dad 29t ol S 0y e
du.“.\“ u\.u)\.\!" A dals L) u_,S.g ‘LIJA.L“

S={HHH, HTH THH,HHT,TTH,THT, I—ITT ,ITT}
elaad pesasy Yoo Aial A 03l g4 5alN Hpall 20 o Luaie lielaa] oS 13

=¢l_:t454m5“

§={0,1,2,3}
AU RS g (9S8 G el eliad o aa Lld aaly of .;M,;m‘f.,mtﬁai
B

| 5= {(1,1),(1,2),....,(6,6)}
it Jsandl (e Bl AL ol it S s f36/ asae oS Allg

| . | (2-1) dssad
D sal 1 2 3 4 5 6
@ gres o
1 @y | a2 (1,3) (4 | (1,5) ¢ (1,6)
2 1) | 22 (2,3) 24 | (@5 | (286
3 G | (3.2) (3.3) G4 | (35 | (G0
5 G | (5.2) (3.3) GA) | 65 | GO
6 61) | 6.2 (6,3) 64 | 635 | (6,6

:(Discrete and Continous Spaces) ualiall 9haé!hg Jeabiall pLadl) 2-1-3
(1) das

Ld A pe Jsy ¢ giie W pealic ase IS 1Y Lyglie Ao gena el A de jana g0 sl
Al oSay (sl) W patic do oiSaYly dugiia st Ao gane A ClS 1Y 3al] ALLE A2 gena
285 Aggiie b Ae gena A calS 13 G (el HaoY e sana pualic pe s jeslic
Aggiie b Ao gare el A oo Jsis Luld aell 246

-

u_,S.h.u .u..m::

. ey



canll A Lagia opuatic 3o (S 13 (Rlalhe) udia $losd adly 2y a3l sld e JE
mtibe g o psalie 33 e S Y (i) Joaie ally 4y el eliad g U LS
Ay il e Adladl 0da b W& Cua (uncountable) 33 G e 5 (infinite)
il (e B A (b b Alusite g Alicite Afilanl 50 el Lol
238 oY Abuaiie by Alucia Afhona] Ay (g Aai o3 of B Al oS rlans
de papall 038 5 Wio dclu 1000 3 icall cyp Ayl SaeY o 20 (gl uas 28 (il
Anl) S g dygiia t ¥l Ll
o e Jgandl ISV oS 1 ustia Pluiad 4y 2 ail olind 9o JE Adle 3 tgny
ol A _ma) cilmglandl (Jia 0o JS O Allan) Apit o 5} ol S oo
OsMas 5 sla LgSonB Al Adbusall Gl plan! Clleadl - (ATl oty oS S
sl e g
o Sl e U g g i el Bl Dbl Ay ) ol uabie i3
S={G,B} 1Sl 4y ol elind 5sSs Y ol Jand c2ilS 1Y Lagh g8y 368 AT st 4y o
Y lugd ot (Bad) B el Oa Leiy eJasd 31 of te (Good) G el Jy cua
i o o S Aghany 5y sumy o) oyl ol uaslic: S5 Ly . Jas
S 55 Al e aleas il o) L o bl 4,0
S={x:0<x<1000,x R}
Agigall dacY Ua R Jid cus
Lgadlis (S0 (ekaile) Aot dia il A piie o sted ikt VAl (e IS A
Mg 1o g Alcwaiall st 0 Waind uadil) 0 05 aams 28 ¥ 98,548

g A lany ey La g JLisY) a g an) ol i) Apbasl) cislaall

(Approximation to continuty) Al.ial Alall Y delaiiall Aladl

g ad) plisd 400 Nlaa¥l Sallg LS S04 58 2-1-4

Aaladl el Jalall e 2 o (ggind Ay Adaal] 40 gl oladl e IS A
Cun oSl Ay yaih eliat cibn gl 5 by o Ajadll glip AS Sand gl . )
2 i Laaie Aoals ClYlall oda Jie 4 (Tree  diagram) s jauill 46y o385l
M Al pkall A paih 4 L alasy ibial ga

— -



S ol Al U8 gl A1 (a8 115 100 1 48 e grplica S35 ol 52 ee 3
ol a0l Ty el 13

J ALl Sl <l sy
<
N

DDD
DDN
DND
DNN
> >NDD
NDN

NND

NNN
b il o) o N 3 oy Leis 0l ploadl f o D o day
s Rl ol yealiel S Whaetl 2 o iy Al 5 ol Ay ke (30

N= l S I = n%Ng.. X1
i (3 i LAY Alen (o] iy LYY B Ak il VLAY sae oy 1
A gl 3y
& S (b T gl AN e of BadU (usbine 8 L0al) Gl GO i S
(N I D) 5 2500 sl
fo1sSs ol shind ualic s gfi
N=|s|=2x2x2=8

R

]

/
/

prd

Z O Z O Z2 9 2Z2 o

(Event) Cuall 2-2

gl e i Lo Aa Y Lo gn Liskaial (385 of Sy oAl siie 2 a5 ¢l a) e
Pl (30 Basaa jealic o Jpeanlly pled ol danma gl sae ) ol janll Al
16 et 14§20 o Jaaally S of oSa a0 saa el sie S L2 ol

A il elind e e e (oA Al {2,4) de geaadly

...."Y_




tad) iy el 2-2-1
MM Caaall ey LS Ay el eliad (e A5 A6 geas Al o Ciaal) (el
O s A €S8N Giaa gon S Ajail cliad of Bilad Cay sl e i
b8 Gan Lnf 4 ¢ LML de ponal
as] slo LUEH yeky sl of aad ol gl B dgas pdab O G Ay i B Diad
. \ Y ((u;\‘.}imiuﬁaiu.“uln'&_)yan_,tjnﬁ.“
A = {THH, HTH, HHT)

- 7 :ﬁ"h‘;@@lbo»ﬂ‘w"ﬁmﬂb

B = {TTT, HHH}
o3t o Liiad 138 52al5 Ao Jo Jeaaiio Jaih s g 5 pe Lo A0 gdie i a0 ol ja) v
BB % sl 1Y Jaibg 1 ady 8 Al B Slan¥) Gt o Js8 Lals x oo Asgl
L by o af x ) i T i gl oo i S
O = s e Sl a8 AdE Lo A e &gyl Anis xS VY Al @) oy it
X} AN Gand oS laal) 3 aal canl
S s B Ll 4 o solall sl o allal sl S 1 cail jaa e N iad

tlast

A= (%46}
S= ¢ual §C= {4} daall §B= (3,4} all il oY) S 0l 38
{1,2,3,4,5,6}

Laf ol 2 AUB 5 ANB o el 38 pde Gy et ol 1o fisn AB (il
13 AUB @iall oy iy B 5 A e JS gy 13 ki g 13 ANB Gaasdl oy
(I e Lanasd g ) B A cpo sl s 13 L

pia sl Gaaall A oS 1 oAl 52 taase 1) sl B (e Ay e e Dliad
& gomnall 48550 S 1Y a3 Gl B Sy 5 a0 ead Ay ganall 3 gl S 1)
5 Aggarmall Ad 5 S 1Y ady oM sl B ANB sl ol st g gl o
A5 A Jend Ay gasall &0 S 1Y pdy 53 sl AUB (558 Lty (s
" Ayl cils

— Y- RIS PR S



tdaduall Gally 48V dial) 2-2-2
a3 8 i S8 o Cumg Ay edl oliad e A e gene gb Cadsdl o Ly
e A sad Ay il 35 e Lgale (Juand A o5 Y S Caaally o so iy Luiad

o e SRR s 4e gy oKD dian'd J@@”&:‘smman gamall PLECREULIG it R

A aa e g ed (b S L pntall Conally oo 139 Y (e o) g el das
i Cin § ofg A i ga 8= {1,2,3,4,5,6) Asail olumd of Badls

shabisall daaifl  (mutnally Exclusive) 4800 chwil 2-2-3

by 1 (ina ) el oBanly laa Lage gy ey A fiaall (ondh 1(2) Ly 03
ANB g€ 1Y callie B 5 A glinall 08 ) (GaW g by Lasaal ¢ 58

S ) eI a1 13 daiy 1Y Lanaad gy A 0 Lagd oLl cffanll
LS 1 g 1) lebiie B g A s

AUB=S, A[NB=¢

AL BeS- A=A’ G-

lmiad (1355 el An sl o AURY G flel Sum 3 Jna e Ay ad g S

Tl Sl § Ay a3l
S ={1,2,3,4,5,6}

2D flasl SlaaH C 5 B 5 A cats 13

A= {1,3,5}

B = {2,4,6}

C={2,4)

AB s J BN LSANC=¢ 0¥ Glilie C 5 A obaad) of Jaadl Baied
oY e

AUB=S, ANB=4
by pually prana g (aSally Gldliie (las Lea cpeliiall fianlt (o geiiiuns o Lo
fis s (Venn) b cilabuies &l sally sl eliad psgbe grpnst oy 10 Aadla
A b f Aypemn JIST S g o al iy diliany § Aypadl ol S
Ofon car B8 Y1 g g ABad) VLAY (mms ci A JSA  iaadl Vi s a8l
B 3 A Opuag e
v



A A B L . -
. O O
 (onid (csitiss)

Oede g jha Cpfibast e o A s i 1(2-1) JLisl

‘(Independent events) Uil Sdaall) 2-2.4

At 25 s ) Lpuinagy Lo i s g gy f el g (355 LIRSS Q.

ey Lgo by bad i al aa¥) (ol lly gy Aliuaall any by Lo A g

{(dependent events) dkd il chaaf) f Diiad) e Cdaad and smnil

eVl o3 A 2L lly a5 skl S pny gl Jafi e aall Jsen o 3 Yiad
ettt Bl sels o 303 A e 2l dedeE e B0 @9 Allwa jpb BN Lygalt

OBaali 10t 5 pacll japd pany (Blaia AESH gk o Jaads (@bl LN g0k

Oilite Lagi oS (g 2 (o Oian it (RS gy sy el pg)

ol H s oal 5 pm ) sedas 3ty Yy e Y 4 3580 Ak o H 5 pucl Jsek Ul

D3yl agi dakad e H ) ek sl of 305 a1 18 ey s al g8 dakis

S e (ema) 3o 5 a3l geks Bialyg . Plitne s Laa g Al ki e H

e s Laa i Aakd Loy e H bl sehs,

plabsaly . Dlitne gfhan Laa Ll kel 3ake 3 plaily sloaa}l sabo i Lol i,

s Laa fpa—ea Aide (o Leg U (s 8l 5 (B0es Qs e La g L L 6l

38y e

Pl 223 o Lea 2(1) Aol

Oslitiae e las Laa oliling asd — |

comiliie e las Laa oGl QL'!.):..“"- -

Aliadd e Slaall Sy Ana 2 ol Wiieen 565 38 4l e oyl B —a

Al e f dudliie 485 o

-1 00—



Ao b (H b sl) by seday 258 Aakid IS0 ol 3 H 5 eal gt i
(P Lagi g (piliia e Ofiaa g ey Ap0N

sl i Y (52 Wase 5 aatl @ sl e coad A5 qun i Akt 5eks o e S
s ganaal) K pla f pae g o Conaal) T a3 1) A0 Al B L
Aad oofinn st LogiSly ity cpsS3al st e

:(Algebra of Events) <l gall a2 2-3

ie genn § ) fale JE ot o pandl iy i e g S5 Yol st
9—S5 Cum cchnally § (34 48 J> e gana b juslic e gane gl (ans Bais Ay sia
v geadl Qe i o sl 18 138 L Caghoall 038 2l P(s) @JS;U.-A Ac gasa
S ={1,2,3}

melanwuﬂ\wmnﬂdmhﬁmuh

Gr={{11,{23}} , G={{1},{2}} , &={d {1}{23}8}..
iyl el Al Gailea 2 &3 56y Cﬁ-*m“ulwhﬂ‘ phall (e Baall dus
:Q’}’ g Agghiadl
oSy {1}el, of LS U(2,3} = {1,2,3} 2§, o—S1s (2,3} e {1},
a3y il of s Ly Sl 5 S0y 8 Wl (1)) =(23} ¢
e diland) Apilly (Bie 48 LS S Ao ganall o (s sins 4805 P(S) s ¥ S el Oe
wuim‘mgmw,“Fupwmu;ditkm,1tm1 oY kil
| A A5 e puais gl
e saradl wigiea 058 o Apualy M g gl (o 0t g LIS Gl (G pgall 00 )
Lt faae A8ae cileal) 3a oS 31 g Agihaiall iglaall Ally Zilko lggle Jond (3N
Al el ‘éjiaj.\u o e el e
(ch(b))baﬁth\;)mL.mguts,u,)umwsu\sm (3) iy i
AN L g8l st 138 e Iy A E e i Lalh

Se& -1

_“‘1.-..



Act=>A'cl -2
ABef=>AUBet -3

A il @3 Y Al (B |y S 13l
ALAs. . LAy, €€ UA €& -4

izl
ujcfu,e_f.aigmdﬁmpta,wltu@mwpgmgoi L5y die i (o3
S

8 iy e P(S) o (1) M

28 e A LS e &= {0,8) o 32) S

E={¢, {13,{43,{2,3},{1,4},{1,2,3},{2,3,4},S} culs 13 +(3) Jlia
p5 iy i ceall 13a of e Biath Jgall b« § = £1,2,3,4) s

w1 €= {{1},{2,3}} caall of el gl b S = {1,2,3,4} iS4 :(4) Jta
D

Cmi S eidal e Ja e lia E 0l L d et ol s S S 13 1(4) iy
8 e igall e pm & et Ll sl iy Gl

A Aflaiadt Aa g Saia) plaadlt 2-4
:(Probability Space and Probability Function)
@ 5ina Lo Ay ad liad § IS 1 L ian g gy b o) Aa s 4l ale JLiat) Gy
s A K e g gimg Ban A IS el b il i gl e IS i e
top (Afiad JAT ey ) A sl g gy Jlais

A a8 A i)
P=P(A)= %2%2 (A mt,d) Al gall el ac
Akl cial sae

g s Juial g (i pae AT juaiy ) A Gl g gl pae Juaal of ollh g g
ol gl VA paidt sy

....,"\V_



q=p(a’)= LKap X |
Pq=1 4 P(A)+P(A) =1 fi ligss P(AT=1+p(A) 141 sy

A sl g iy Jliiad ¢fd 52 Wt Al 52l (3155 G Gond )9 onm e 1(5) JHa
: gh Ty g Ay sanall 38300 clS' 13 L g 13 oy (0

a3l

PA)=57=7

"6 N Gaad Ry saeadl D50 cal? 1Y i g 1Y a3 B issdl p by Jlaiad of LS

Db
LI |
PB) =35 =13
343 6 pU* du-iiuaﬂdt Tl 088 Y ol Judal el
12
AES 52 13 .
O of Ja iy pgd LGN Gl A LIS JUBOU Gl (gl q,_,.an |

exdiwy,_;llchaj«.ﬂﬂ;)ﬂl;“gﬁmﬂ‘wumupﬂiahdebwmhﬁ
g badie (gia Lo it Jhi) oy ADAA e (S Sy Giball g yulll e Gy
sl b Gadll i gl Gl g el ol 00

JLaiad (b 8wy A

Bdp gnl oM st o gane S Lo (S, & P) 205 Maa) pluaill :(4) uby a2
AN attasll iad (Addadl SaeY) e gaad) R A& S AP S el jal (o pla
E Do A0S laga dllly 0sP(A)<1 -1

. PS)=1 -2
Al & ke e Augiia b o Aglia LiGa Ay, Ay, oAy ol -3
utsg.mu.ﬁ‘

P(U Ai) =‘_§P(Ai)

izl

— A



Jidial Ll ¢ A wie P AUl Ao P(A) e s dllaal dla Wl P Al e Jgis ke
.A Gaaalh tﬁ"
H(2) dagi
e gara A Ag. A clS 1Y A gt LlaaY) DAY il Ciy el e fobdot -1
’ tof ot e T BhaaY G Agie
P(AUA,U..UA,)=P(A))+P(A,) +..+P(A,) (2.1)
A Solsall of Larg X1, Xg, ooy Xy i 0l (g giag S Ay el ol S 1 -2
ol (e gl Cialsadl G Aelan S5 {xi}, (X} {0}
n n
P(S)=P(H{xg} = 2P({x;})
amd aad ¥ dal e i eatis) POx) S P({,}) Jlind 30, 134
et f%_P(x,- ) 2of 23 PS)=1 ¢f Aaadlayy
I=
= Asa il i ] {3} LYY Qo pall e L 580 A ALY 8 i
ol (a4} el
1=nP(x,) = P(x;) = -
P(A)=—11§- sl o:\h",jk o_alic d3m A L"-!Aa,éi Jlatal Cld qlttn.n_,
b odel 583 L oy S e Jlaadll il Gy el (e e oliany L Y g
e apel (g A il A laiia 20 ol el e tesd 55 20 Al Uy
el oy Lo gyl tosic 010 of il Lo o il 2000 i 8le 3(6) JLte
. 533 s Aua it i anally
t b Ay il eliad f sdadl
S = {GGG, GGB, GBG, BGG, GBB, BGB, BBG, BBB} -

Pan gt sl of L JLasY) Asglitie WS S ucbic g

A = {BBG, BGB, GBB} '
:‘_','Li» ‘-r“:l“.'[,



sl b gea _)}&,B Jlaial .;‘.}31 u".'u'“:ﬁn G e a5 ) fe Jj@imGMj e :(7) JUa
A e

il Gtaia @ geall agdn 5 RUSH ) gedin o A3 g 3l dadad (o Ly zdad
1 9o Ausaill el (o . sl (B
S={HH, HT, TH, TT}
b il 138 b cgtlaall il ¢f L LaiaYl Ayghuie S gl ppen (55
A= {HT, TH, HH)
Y LIPLET)

P(A) ==

Bl

auta Y Jsaal e aie S @A )t e 20e plasil e 3 H(8) Jia
s Lde (gad s fan gy f81 A0 e aadl 136 g ging of Jhalinh Lo (uadil
P FEU - WA R B, U

oS Aadll eld ol oo il S0 O Sy s @8 E el ey 1 2dad
S = {EEEE, EEEO, EEOE, EEOO, EOEE, EOEO, EOOE, EOOO,
OEEE, OEEQ, OEOE, OEQOQ, OOFFE, OOF0, O00E, 0000}

Psh csthall Caadl 6%y Cas
A = {EEEO, EEOE, EOEE, OEEE}
ol DAY b A i) it 2800 O L
41
P(A)=16=13
Dok Aua g Cinia (g5t g3l 2anll ) sedh A B o Gum 2 e ll(9) JUa
gt Lag 3 g Sl ) oS 1Y i g 1Y g o2 A hasdl Jdal La g3 ) aaad
Jdind sa Lo 2.3 o Leuill Jy il IS 1Y daihy 1Y oy 30 B Gaaadl Jhaal
Pl g bae galilh 1S 13} g 13 oy (g3 C tasall

top 8 Ay il slad o idadh
S={1,2,3,4,56} '

—ya—



2X (1983 g ¥ o3ed ygei JLaial (i X b sl saed ek Jlatad o Ly 1
| ol Sl
P(S)=P(1) + P(2) + P(3) + P(4) + P(5) + P(6)
l=x+2x+x+2x+x+2x

1“=9x——>x=—1-

9
| bl il Baa 30 JBall i 5 pully
A= {4,5,6}
B = {3,6}
C={2,4,6}
I QTS RLIT

y ' =2,1.2.5
PAY=P@O+PO)+PE)= 5+5+5~ 5

/ ~1,2 31
PB)=PB)+PO)= 5+5=5=73

. ~2,2,2 6.2
PO =PQ)+PAH+PO)= 5+5+5=5=3

AL



s dlaiay) petlad 2-5

M atleadl ey LiSey Allaay) AN asaby s ey pailh (ge
e el y Alfieal) IS CGEAYE 1 Aaals - |

ref g lagia JS
P(ANB)=P(A)P(B) 2.2)

il asd Cua Agilia el Al Cdas) e Qi) 5o lEl pa g O8ay Jiadlyy
P(A,NA,N..NA,) =P(A).P(A,) (2.3)

Bl A H 5 gl sl of S €0 DN Rl 3585 el oa s a3 o had
Al sty A Chaa] 2 Gy A Ly 2500 a8 Loy A
| o HHH Doty e Lo sy 0 U jic 13

P(HHH) = P(H) P(H) B( —%%%;
P(HTH):%.«%«%z% of an Ayl (i
il e B s A QIS =
P(B)=P(BA)+P(BNA" Q4
ol aled Mt A3 pciall il AY g Lo iaa A OS8R
S=AUA'

1% daie Al G B ey

B=BNS= Bn(AUA) BNAUBNAY
rof sad (2.1) 4D Gy iliia BNA 5 BNA ciasd of L

P(B) =P(BNA)+P(BNA")

_Y"....



(2-2) Jsal

1=P(A)+P(A") | (2.5)

sl S
s A o WDy S=AUA" ) Ly Siaie 4 paial Caandh A" 0505 A il o84
roh and (2.1) A0 (e salitiadl 5 uiliie (i A
B =P(AUA")=P(A)+P(A"
soh ans iy Al ANal Ciy jei e P(S) = 1 81,
1=P(A)+P(A")

ST NSk

(2-3) Jsad

Ueiin'y 1308 (2.4) ADLY (ya saliaaly @il g A8 41yl Lind (2.5) A0 B Sy
tof 2 AN Wl 3 S =B
P(S) = P(SMA)+P(SNA")

—Y Y-



1=P(A)+P(A")
o) (2.5) A8l (e it
P(A") =1-P(A) '

:dIJLxSJ
P(A)=1—-P(A")
-
P(¢)=0 - (2.6)
sl

rod 223 (2.5) AN b A = ¢ Linang 1Y
1=P($)+P(d")
1Ada g

1=D(¢) ! P(S)
P($) =0 :8 P(8) =1 f Lag

ol e B oy A S A -
P(ANBY=P(A)-P(ANB) @7

sl
ol Jaads (2-4) JSA
A=(ANBYUANB)

A BN (e BBy SUA ldliie fias Laa A[IB' 3 ANB ofaall o WanMays
f o 02d (2.1)

P(A)=P [(ANBYU(ANB)]

P(A)=P (ANB)+P(ANB)
i gl

P(ANBY=P(A)-P(ANB)
ol (2.7) AN e XS et

_vi_



P(A)=P(ANB)+P(ANB) 2.8)

(2-4) Jsad

toh il e B B s A S -

P(AUB)=P(A)+P(B)~P(ANB) 2.9)
3 ey
N obilie s Las ANB 5 B odandl of Badl (2-5) JSAN (e
(ANBHYNB=¢
1 Lags

(AUB)=(ANBHUB
o
P(AUB)=P(A1B')+P(B)
(2.1) aall (e saliia¥l @lldy

ANB ‘“\S\

ANB

(2-5) Jead

b 205 (2.7) Al AaaMas
P(AUB) = P(A)—P(AB)+P(B)

—-Yo—



P(AUB)=P(A)+P(B)-P(ANB)
A CBS, BB A JSIY -

P(A) < P(B)
PO M)
1 aads (2-6) Sl (e
B=AU(A'NB)
T lie A'NYB 5 A ol o Ly
ANA'NB)=¢

- ges
P(R)=P [AU(A'NR)]
=P(A)+P(A'NB)
P(B)-P(A)=P(A'NB) 2 0 14y .(2.1) ADall oy oliia¥ly el
' o @1
P(B) 2 P(A)

S
)

NS

(2-6) Js.&8
el g Alaad dats o Cude 1Y Cilacie dag Y el ol Casl £(10) JUa
Gilaiall ¢3Sy of D) Sy claali B Gladd 08 of Jlain) andf 5 il

Slsth ey baali 1 Blial (5% of Juasd aa o Tl s Sats ey

Ay el olmd ola el (fa.ilier) f 30y ladll (passe) p el Liey 1Y sdadl
208
S = {pppp, prpf, ppip, pfop, fppp, poff, pipf, pilp, fpip, fpp,
fppf, pfit, fpff, fipf, ffp, T}

_V‘i...



sl g By faals il wwmuum,mc.m;ﬂmmnyAui oM
t oh Lol S Bl 68 o de Bt Mld S ksl ofS 1y cs.:(;.lﬂ

1
P(A) =1 16 2

o St bl Bladl o sSs of Uil
1

8
P(B)=1z =7

ol piliie g2 g Miue B g A sl o Ly
111
P =P(A)P(B) ==, ==
(ANB)=P(A).P(B) 5=
A4 08 o sl s Lo (52 LB, axe) B e el 885 L 3(11) Jlhe
o e

Wl B ey i A smnnall 2850 € 1Y dadhy 1Y ad g cankl A oS4 1)
Lg‘l (1:....33(__5:]* waasdl a AnBulL! ".,Jml._!_g cflle 4y gnanall A8 5ol cllS 13} Jadd L:\‘lc.'ig

::,i_h_-.m:.cuh wuuem:\.,,am A8 5 als 13 L
1

P(A)= 52’*4
4 _1
P(B) '_"513
P(ADB)-—-—
oM il e By A o ) Layg
) ] 11 1 4
P(AUB) =P(A)+P(B)-P(ANB) =2+ 1z -55 =13

ct@uuu,,é- deulq@_gu_)dl.«hb%: b sl plas Jainl IS 13 2(12) S
«:ds*ysu_lamgct;.muu\ﬁm‘% o e W)

b s o 13 ady (g3 Caall By danl e 1Y) ady oM Coaall A (i sis 10
gl Cum LAUB g8 alldis) Glies qaglhaall aaad) o4

SVIVEN



P(A) =+

P(B)=1wP(B‘)=1—%=%

P(ANB)=1 ol Ly
ol AUl cpilfie e A g B sl ofd
P(AUB) = P(A)+ P(B)~P(ANB)
4 1 37

PAUB)=3+5-5 =45

et bed A sl Jlaial % b Cpra Lhdgd daaa Alial Jlaal oS 1Y :(13) Jla
Al aYLaayl e S5 ueald ‘% 3a Lhagh
L Y O‘ ‘daﬁ’lu.lcwhig_swut ‘i.mn..'s.\&_“ L\}uﬂu‘ vibrgll doma Ly Y L'J‘

‘)'_gu.éaé.‘l.)m%ol L(i.a.nh}ag"ﬂj.hﬂﬂh&hit_\gmgu‘&@i) .)a‘_goui‘;t_l?q.“

F S sy
ol 13 gy 2 sl By chogh dene cobial 1Y ady (53 aaall A T i sl
o amd Maie ciagh 3l
3 >y
= P -
P(A)=7 » P(B)=3
ok Al

D on Cadgll dana Caaeay ¥ o Jlaial

P

P(A’):pp(A):l-%:

P(ANB)= P(A)P(B)_il }1 : g Lae Cingl) sy of JLaial
copitila pe y (e Hfiaa A 5 B o Adaadle ollyy
g U e Laaaad Ciagl canay of Jlas 1

3,1 1.5
4737476

Giaall Jlodial cant o coa aaby o 8 caagd Lpeay ¥ o Jliad bl
o s dus (ANBY’

P(AUB)=P(A)+P(B)-P(ANB) =

_VA._



P(AﬂB)'mI—P(AﬂB):lué.:%

Do il dpea Y g gl dena ey of Juast ¢ J.&-‘*ige-‘—b

P(AnB’)=P(A)—P(Ann):%~%=%

:(Conditional Probability) <l Jlaia¥l 2-6

A yatty Acibeiall o s o e Ak A 3 VLAY ibua 6 Adlgd) Jilall (50
13 oSl ciatlh el a) O Leihaal Ry e Ay yady Adleiall Cdas3 o) LAuia g i
35 Ligna Baa 1f ples ofS condly il i e Lioe Loke) Uiy A et ol ¢ af
A flaa¥) Losad€al sl e o Adaa¥) 6 ppall jurii of @3 ol e o8 ey
Y haal o By o AW g Jlainl s ChanY aey Jlaind 3 s s
Ayl el ad B e cals LS i Leibaal 5l

Ung ko A dltinly gind Lofd chiiny e g ay lileia (liss B 5 A 018 19 fle JStiy
A s oy 3B o U A g sl PAB) el ) o sily B sl
B g iy m ol 53 MV ¢ pn o A Jain Uag 3dle) oy P(AJB)

M QB YA g ) JLia T o ggie e 8 (e 5 b

S 1Y Ja g 1 a3 Caandl A 088 el e 20 s o8 Ay et (8 1(14) (MM
HEPIVPIRIY R

A Gl p gy Jlasl g L]
.M&iohﬁ&/\&ﬁjd@ihﬂwﬁiéﬁu|gﬁaﬂiwgﬂi—

o ad e 3 e DS il S 1Y dalhy 1Y) a3 Candl B it 2 dad)
:_;AB s &_53_93 .)_)A“J:s& pm‘ld.\gAt:Jh-“ dLAﬁzJ"l

3 1
P(A)xgﬁi

S = {1,2,3,4,5,6} 1 lia & ill ol oy LS g

...Vq_



gt Sl pll g Ae pana praci B ideall § 5igs o e ol oy =2
A Giaad) Jlaiad ol Moy yaedl 4 sall oLk g4 B ol i tay B = {4,5,6)
P B g shy o
1
P(AB)=~
PR3 |
A 5 siwsall oy ¥ Aldial Ban B olS, L) bluab (8, &, p) S 1Y 2(5) el el
iy uilly g pds B ol Ll A Caall Jajall JlasY) 6 U laad Bas
p(a[B) = PANE)

) (2.10)
Al Ul i U Ls s B el 255 g G i 2(15) e
¢ samal G| dae | Jeadl/oual
100 22 78 e
80 34 46 i
180 56 124 | ¢ 0

Ly ecdodle 4ty e oy 0580 of Jliiad e pteadll 138 e LWl gl iy
oY) e A Gedudll 5% of Jhadal

Sy adadll OIS 13 Jaihy 13 ay g asall A (a1 dad
Sl sl S 13 Ly 1Y ndy g3 Cusall B

.._.1_.2_4_.—..3....].; .‘.ih [ AT
PR =10"%5 %7 o al
_18 _39 | o
P(ANB) =155=5 &4
Laa cyaslladd callia! T Ml

39

P(ANB) _90 _39 45 _39
P(A[R) = PB) 31 9031 62
45

=0.629

3
N PANBY) 180 _34 _17 440,
BY= 5wy ~56 "6~ 007

180

A -

P(A’




fob ) Jlaial! Jallad ~2-6-1
A el s rbiiid Uiy (2.10) ADUelly cfsall da sl Jin¥) i o5 e
U8 P(A) > 0.5 (S, €, P) JlsaW sluaill pa ol B 5 A S 1y (1

P(B|A) = f%‘%?l @.11)

L o'l
1 038y oyl Jin Y iyt (e

_P@®BNA)

P(BJA) = )
_PANB)
P(A)
Adng dgdee phatill oY i
logablh Jltad Tfa (S, €, P) Maia¥l cbimill o i B 5 A IS 13 (i
- P(ANB)=P(A)P(B[A)=P(B).P(A[B) 2.12)

By A cds 1 didly (2.11) 5(2.10) (uhad (a5 pthaa ol il (Sas tisn
T (S, €, P) Jlaia¥! elell o il g D0 C

P(ANBNC)=P(A)PB[AP(CANB)) @.13)
AnAgy. o w2l g sl e e dae Y allitl Jlaial e Likay 4 hall 03gug
sl

P(AINA,NLNA) = (2.14)

P(A)P(A, [A)P(A, (A NA).PA, (A NA,..NA, )
SOH Ollite B B g A oS 1Y - (>

P(A|B)=0 |
Al ey P(ANB)=0 058 iy ANB=¢ 4 guiltie pn B 5 A 7 Ly
i o
_P(AF]B)__ 0
AR ="y p "

-.A\....



P(A[B)=P(A) , P(B|A)=P(B) (2.15)

iy
BN b dll s @ﬂw;&m@ﬁJW@hB 3 A S
il 223 (2,10)

P(A[B) = WP(;Q)B)
el 3ad (2.2) A e Bl Ly
P(A|B) = E%%gg—Bl

s ek g3y 5B sl o P(B)#0 U Loy
P(A[B)=P(A)

P(B|A) - P(B) il o Al iy

rAdall et gl bl iy i) Aebua LiiSay (3o Yaa

iy ) Aliall &) gl Ly ot ~2-6-2
S 1Y dudi g 1 e ofian Legh A, B opllial g sl oo s
P(A[B)=P(A) , P(B|A)=P(B)

' LS
P(ANB)=P(A)P(B) 2.16)
(2.2) Gpalsh 8 Ul Lisa s LS
130 e 13} Alkiae hanl W Ap A, A Al e caasl oo i ple Sy
o ool Ll elan (5 shuay Lgalld Jiaal ols

P(A,NA, N..NA,)=P(A)P(A).P(AL) 2.17
bl sl oAb 5 Ao gena ol Jab (jo Alae ClS

il Le 35S U st Lymur o153 4 5 el 2« S 6 4 Gs3ia 1(16) Jia
sl el b ooiglh 5 i pamsal (5 SN 030



(BAL:-} s S e caaall Alae cuid 1Y) -1
c8gabeall 4y gnnall 3 S alad Cuag canll Aglee i 13 -2

Saadl B 5ol Vsl Apgmanal 500 ulS 13 Ly 13 gy 3 Caand A oSl 1
34 copthaall Canall (35 Saie o5 Lol Ay anal) 5 S0 s 1 iy 13 i s
ol Al sat Cym (AB)
o aale) e canadl Aglee s 13} ~]

P(AB) =P(A).P(B|A)

15PN TR
-3
P(B]A)z%
P(AﬂB)—g—g’— i 0.4 oy

A, B oSl {5 gxiall @ el 380 M%M‘uﬂnmm AR)
Tl 2 m gl s e Lagdy (lfana 1<) ALY ol

PA)=2=2
P(BlA)=PB)=2=2
P(ANB)=P(A).P(B) = % ~32- = -g = 0.444 Tl Ml

Lo guabems 2000 Lt siie Lpman .5 Leia 5 L0l 38 Taliaan 25 48 5 i :(17) e
POl Gallall b Ad Lengen & pandl) mabiaall 05585 o Jlaial

(o.:Lcl U__,J) Gl Ao cadll fee o !Ji -1

cBstiall crgnindl pmliadt ole) yag canll dikee a1 2

G oW asall By ol Vol oo gmanall lnad S 13 ks s iand A (S 1 dad

B o pmnal) baall S 1 s g sl € 5 Calls Ll Cgaanall 2 ladt oS 13

| ol palladl et s ANBNC b sl asall 0 Bie . Calls
._.AT‘_



U’Lﬁ a.}h‘,i SLL) r..la.u;“ 4..\1.&5‘- ‘J“ "‘"1
P(ANBNC)=P(APB[AP(C|(ANB))

i Baadl s
51
P(A)ﬂi—sﬂﬂ?
PBIA) =y =1
P(C[(AHB))—w——
tdda g

P(ANBNC) = (2 )( )(23)-230~o.004

A B, C asal) UM 5 gatuall G gl Ckm:ul\ Maj & iy ozl Aalee Lluad 1:3_! -2
'Q)Sgt:ln&ﬁj“ ua__)ﬂ:\.;_jm{_gaﬁlm& ujﬁmm‘ oh gé

TR N O O
P(ANB(IC) = P(A)P(B)P(C) = %.—};.%:T;gmo.oos ol

o el B8 S plite o glisg ol il eS Jlen padd g3l 3(18) Jba
ana Juas 1 lead Slaniy of Jlind s 60,70 s plall 136 phaial) addlt of p& Jlaiad
Jidial Lo .0.85 b plaie dbiay pie o b Sleall Jhans Juind (5 <0.20 5p pliia

el 138 Sleadl Jhassy o

1 ady g3l Canal 13 g plall 130 Sleadl (Jhaad 13 by 1 pd gl iandl A OS5 2dad
Aldis) s Gaglhaall sl 58 Baie Liad plad 134 pliie (il 5 il 13 B
um\qimwggmwadw\ g alall 13a Stgall Jlani g
o asi dus AN(BUBY)
PAN(BUB)] = P(ANB)U(ANB)]=P(ANB)+P(ANB)
of aad diag ohilie ANB, ANB' giasdl o Lasey lldy
PIANBUBY=P(B)P(A lB) +P(B")P(A[B)

-+ ANE—-



= (0.70)(0.20) + (0.30)(0.85) = 0.395

il usigal) .y G (30 Aipme G o o5 sty L0 5 gl A1 £(19) e
Al il il o Bt e g ging LA it )y b by A1 3
O Jbdialy 0.60 s Al laa A1 dibya Lo s YD A ga Jlaial SIS 13 L2 el
Ulpa 13 U040 3 Witlua (s ol oy 2 ladl Rl ity LiLa A s
Jisial Lo .0.95 a (il ¢pe 2yslladd Gl o o5 sing Gttall Loalit) Jiaiald A1

Taladl 136 il e 4y ol dpail) e SLa A5 s

bl Ll e 5 diny et 4091 canctd 13 Jutis g 13 fr o3l el A oS4 1dal
s A1 dia e 5 laYh iy 1 daiy 13 gy o) Casal By colall fin il e
ANBUBY : 5 allisd Clues cgllad i) 55 Svie Lad o
| - I JEECRUNN
PIAN(BUB"] = P[(ANB)U(ANB')]=P(AB)+P(ANB)
ol i iy L olilie ANBY 5 ANB :odiaal o AkhaSla Sl
PIAN(BUB)]= P(B)P(A|B) + P(B)P(A|B")
= (0.60)(0.95) +(0.40)(0.40) = 0.73

:(Bays Rule) b ¢sitd -2-7
S A el pluail 25523 o pede Y gl

b o (e dygiie s Aygine 3000 (A, Ag, ...,Ap,...) CulS 13 1(6) iyl

o)l Cuanl 45 a5 Jti L Al o3 e J5ki Wl (S, &, P) (llaisy] olosil

035 gl 58] g (e e e Tl g 0 S ot oS 1) (S (Y

skl U a) (363513 S d A 3a3 (Ay, Ay, ... A, ) Ak
S=1JA, =AUA,..UA_U.. N

iz}

i#j=> A NA=¢ (w0

—hO—



haal e I S Jabdl ol &5 a3 Jhay (247) S

(2-7) Jsdd

sl el 2-7-1
La pe Bia o B 1S5 ¢S Jolad GaaN a8 5an Ay, Ay oonAn e Cilanh cals 1y

T Lt Ay sadlly
P(A)P(B|A) ._
P(A,|B) = i |
| %P(A,-)P(BlAj) (2.18)

S 155 Ay Ag, ..oy <S8 1 ol Aagiia S QL Caall 1393 0058 Jla s
S gy 08 pusems Bixie L3 Rl U ye B B iS5
P(A)P(BJA)

(2..19)

P(A;[B) = —
> P(A)P(B|A))
= _
ol Ayl ity e Le tsa B g 8 3303 Ap, Ag, ..o S 1Y Y eliyy
ol Lo A Uiy

P(BNAi)=P(A;NB)
o Ml s (2-8) Sl Adaalley Alay
P(B)P(A; |B) = P(A)P(B|A;)

_A‘{m



P(A;|B) =

P(A))P(B|A;) P(A)P(BJA))

P(B)

mgwn%»

_PA)PBIA)  P(A)PBIA)

SPBNA)  LP(A)P®BJA)
g=1 =1

iy

4 Bt o og

(2-8) Jeth

BNA

T

o e giiily ed yan g ehagang by S Lgde JS (5 5mg (Gadkin T Ll 1(20) JUa
tl Jsandly Jias Baticall oda b b U ag 54

o | B oasd | W R sl
%) _3.).'\.;43‘
1 2 3 5
5 10 5
3 6 2 1

58 Al L 5 (ol of (099) GBaobinall o3 (pa B gt ol Ui_jial

—AY~



colagm SN o3n (pe&i o Jlaind oo Le =i
Sdieall (e {,,.a;‘_.muu,swlaug,Ammy«,.wnﬂtuimm
S

Gaall B oS-y i71,2,3 ¢ sy atieall o candl 550" Gasdl Aj el sdad
S) el i a8 55 S Ay o of gt ) (e elape D saanal) BSI
LS
1oShs P(B) b caglladt f -1
P(B) =P(A, )P(BlA )+P(A, )P(B |A,)+P(A,)P(BJA,)

2 15806037
P(B)= 310 320 g 20372

ol aad Cus POA[B) s wosthal) T o
P(A)P(BJA,) P(A )P(BIA)

P(A,|B) =

10, 21 P(A,)P(BJA;)
2
1.2
(g)(ﬁ")’) |
=210 0,179

d_.!»)_gc.l.uuctu ot 25% § 35% s 10% C:lﬁ M, Ma, M3 L:JYT C;Jm '(21) d‘:w
Mﬂiuml;hﬂa,sga_)u?mom—ijﬂ; 4/_9 2/ u‘ a3 g L.&n_).\ﬂwlr—
wmm.umU,sdmt,mm.wuum&ammcmmmuﬁ\ L

M, A9 b

Sesleas i=1,2,3 M A 2 G oo Al culS 1Y pdy g2 Caaall Ay 2 Jasd sdadl
Jalal Call 35303 JC25 Ay chaatl of peaiat gl o A5 T gaanal) Aalull C2sll B
sl Cya  P(A[B) :5p 4 slhaall 1
P(A) =025, P(A,)=035, P(A;)=040
P(B|A,) =0.05, P(B|A,)=0.04, P(B|A;) =0.02

—-AA—



P(ADPBIA) (0.25)(0.05)

P(A, [B) -
25)(0. 35\70. 010 700 A0V0.
Srapplay PO OO0 O40002
00125 125
R0 13545

Dl 3k 2-8

A yea 0555 G Ayl pliad A8 jma Y dalay bl Agee Aglian) Dl Jat 4 sy
b G goolaall iamy (i gmiaaian N sl ans 8 B oluadll 38 jualic axc
G Jiind ia b Mally Rjatl el jualic st 3 o Loebid 0 sl

L

Fundamental principle of counting : sl ulufl {32} 2-8-1

+ Sy g a) glee glonll 0dn 13y dilidn A pla 1y o Lo plee ol s0f 084 1Y

Dy e Lot 5] Sy RS Aglae A0 Aglanll i 1Y il Ayl 1y — W32

Bk g gla) o sl e (-1) Aend 5 15 . 0380 5 (Aiie 38

el sl gp 1 e g lghanll 03 51 0) S A BN 30 T chilian
- DulaR (2.20)

gl e b palie sie ditide e gepa Ay, Az, .. Ax calS 1) (22) S
Ac geaa JS e daly jeate Hlial Clay Ady yla PS" S T { SRPPH I

(P8 OS  TOO
5 5 Jay 3 pr i ooy jeld piide y e Agnpaill Cileluall 35 50 cale :(23) Jla
ol gl il (8 by sy Oaee Sy Ak oSy Ol sl G8la e del s
psai it Ja g A, B, Cy D, B pu s Al cllasiial gl U 3o 13 2l

A el LAY 3k JAa Uiay i F, Gy H jga iy Ak sl adg)



-

ve

U .

AN

x|

rllin o and ael) i) Tasdll ¢y 33lERYY
5x3=15
c SN G el 230 (e Bapey Jay LAY ddliae 43 Hh

b a0 ELE Oyfbad g 3en s 08 O3l s0a] (B ela e R Cailef 1(24) Ja
Aigla sl ai g LAl sgS Al Laliaii) (ppadiga 6 (g} Qi sl o258 (i glas g Ailgual
sl g il o ASaall bl e oS el ST utigh dgadl (2 (e 4 A0

: A PRTRAA



838 cya Ayl S gy iyl b Guty Ry Jul (5 0776 a3 g0 Ad Bl 1ad)
Aoag Al iy Ailal) aud Gy (sbee Rigliy Jadd Gk mp=4 329 G
coboekal cida o cils edad Aae 485k 0y, =6x4 =24

_ :Permutations Jalal 2-8-2
Sl sl sae slad o Giles Jglad Atleasth qujlally cllall (e 5SH A
i S I i e Ll ey Ailisal jealiadl (e 230 e Lgdy 5S35 Sl
il A s i A, B, C o ilide pealic 40 Lyl S 13 N ). chuododl
nabinll n3n i RiCaall YLl 588 Cun K p eabiall odgd AiSaall Jolsl o
; "
ABC, ACB, BAC, BCA, CAB,CBA

ol e e Wgla) Sadh dpitilh o B o T aad Ade § ) suayy
: gk &AM

P(n,n) =n!=n(n-1)(n-2)..3.2.1 (2.21)
ailia peaic 0 Juld 20 P(0,0) o S

ool 8 Logidl A ilisg syde Capud g 4 i i (S 6yl oS 1(25) JUa
' Fiuatiglh LISy sl gal

I Calall s (3l D A ol (3o b Y1 Gaulad cas A Sy 2
xS ol sae Tl il sl B ke gl candad Tl oo ey
P(4,4)=4!1=432.1=24

:(Arrangements) i i 2-8-3

ot 1t O B galal g ealind (e K Ao pand atl il 230 s g8 caglaall 1S 13

K & dosloal ek o ibiadl pualial o n o g Al 5 by Adlisal jualiel

ey s le ISy . ud SN e K o ettt Jia g8l s

Tl waie 1 L}Ain-n'éi_,i‘.a eaie kil i aad P(n,K)
P(n,k)=n(n-1)(n—-2)..(n~k+1)

...l\\.—



P(n,k) = 2.22)

-kt k)'
Ak oS Oalatl gl it (oyflise o 8L iy oo AS L0 Catlel 1(26) ke

Pagia cuiil gl uiw
il A A Saall VL AW 3 A, B, C, D el Aeg Y1 oatastSU U, 1) 1dall
; It pete (padud

AB, AC, AD

BC, BD, BA

CD, CA, CB

DA, DB, DC
PSSy Bkl e s Jally

4 5_ 1 '
B P(4,2) M7y b =12

:}(Combinations) &bl sill 2-8-4
el g} . il o 11 pa gemie K58 ASedh gkl se dlag s gt S 13
Lol ey V3 ualial a3 g a0 0o il Gty umis ko USRS g0 08 2030
03n Alan cja pealinl o8 g (3 holdh el (ypay 6 ealicl) fihg  Legans

Cilaaash

O bro B3gala uate ke Gl 5 asnd ()4 CE 4 O, k) =y U3y o gl S
e Bl N, ) 2.23
Cn = Fimoot (2.23)

) zan . (2.22) 4—.-53.&1‘4—1::&}&4__30—!‘..—.—““ L—Q—.——i'_}l..l“t.}_._‘n 1@ _Bada

k _ P(n,k)

Ch 5
B 02 e o a it (348 eain 0 e e 33 gale yeaie k3 55 20 7 &
: K pealinl

-4y



el oSy dys €O =T ¢« Clmn ¢ CF =l o 2n3'(2.23) ABMAN o 3(3) Aol
A pgany Sl

T aglleally a, b, €, d et Gpah oS3 1(27) Sl
AN 3 aal 5l ).auJJssrm&“MummwwM@yumesﬂi
g5 gl

¢ patinll odn (pe il (g peale D e gana QiS85 (Say Ayl pSs e

rdadi
gt A gllaal) Agipall gl ALY ey =
(2,0, (a,), (a,d), (b,3), (b), (bd), (c,a); (c;b), (cd), (da), (db), (ds0)
csa e ot gale cpate gl i e 5k A IZ;AMLuLulio» e o Badt s
I & o i e ¢-'.)‘

P4,2) = —2

(4 2! -

fgt Aealh e gaaall 3 i
(ab}, {ac}, {ad}, {be}, (b.d}, {e.d)
A T QAL P VR PN b sale Cupmale Gl 53 oﬁ s ole sas 6 (sslun ey
Ci=gigan 2
il Ruaad cye lelg 0 Sy 01 A pla¥t 0l clall 30 La 3(28) e

uu..m S UUMJU\JJQ&MSUMJN mﬁ.a's wi«smqﬁwwsam 1dad)
oS

_ﬁ‘!‘_



?ﬁmd&jﬁ@@@ﬁo&a‘éﬁ]lgiﬁi@bJQMQ 23 ga ke 1(29) Jlia

abee b R caaal g dlalall 8 o gV st el Y cllhalal) ol (oS5 die 2dad)
tan oSl cillaia
71

4 _ o
C7"4! 3!“35

_qi_



tdale Olad 2-9

Liih Sy o8 13 Gl il Laetal Bael by geam il (AS 13 caghi Aadad wal -1
el pliad st Lol jea il

sl tIL_ﬁU:l\F-:‘ju_.ﬂwM4U_}n_)|b}§t\.au.haoni.ﬁ'l_y§c—\ﬁiiﬂL.;.D\.}n'f-\a._u‘ -2
atialh Sy sse Juai o palic S, ol Ay es el il 5.8y A eal eluad

A e L E=($,{3},{1,2},8} wiuall o} ctd §={1,2,3} culs 1y -3
S e

S o L ot C={{b},8,{c,d)} canall T o S={abie.d} cis iy —4

Sl g b A pte sl i sliad o O AB handl oS 1Y -5
Aol g ey Al
A'B, AUB, ANB, A'NB, A'UB, (ANBY, (AUBY

A ol gal G b A e Ay a0 sluab o A AB,C &gl culg 1y -6
: ie*b'te_)
LB ooall e S g iy pio g A iradl g iy ]
LB ofasll sl g iy pie e A Gl g iy T
Tew DU Sl pal g iy - 2
Fo aa\ﬂlyqitﬁjrm—a
R e il & gl aal gy A

S0 asil o A cdBlall DY o wllalada paiiud =7
A=Al (ANB) -
A=(ANBUANBE)
(ANBY=A'UB" - »
(AUB) =A'NB' -3

-



(AUB)=(AnB)U(AnB')U(A'nB) — A
Aﬂ(BUC)=(AﬂB)U(AﬂC) -

ey e tplbaall g il bl swanl My semtd G40 g g A -8
A eall oliad cagl —
st ot el B e gl oS B ad sl A Ciand ualic cal ~y
A Sl Gl 56 e J oy aal
e pal) e 2 0 ek gy &1 g3 B disall Slaisd caus] — 2
oA o aal (e 4 i ek 1Y ah G C ol Jdaial awaf — 5
BNC ¢aall Jlaal el ~ 4
AUBUC ¢l Jlant Guaf —

toasthaally cuiling 5 (g pna il -9
. e s gt olid cai€o] L
27 s opoalhl (el )l £ ganall S 1Y ady oM Caaad A s 1y -2
AN VLY G0 IS Canali O o e (ysig] g sendl ST gy 530
P(A),P(B),P(ANB), P(A),P(B"),P(AUB),P(AU B, P(A'UB),P(A'NB")

ML AR wemmb ] aviem e Sy e e

v emeendn e

duoall B

sl an] b 08 L Gy ol el oy Dla psit ~10
ool A dils B AT 00 Al b s (0 gt
8 el obuad gl
el gl o 36 ey IS 1Y oy 5 A aaall Jlain) el £
b5 o Jadd sasd g digs g S 1Y) &b M B dasdl Jlas) cuusd = o

.'6‘_).:}
Ol g Wik a8 liids o) culS 1Y 2y 53 C ol Jlatiad a4

ol jha 5 5l )54 miﬂ@1)$3gj»;';u%\50n‘3_)sieﬂ_9&;&gu ~-11
O el e Ay gadl 5 QU 6% Y of Jlsiad o=



o3 of 6l iem Aygasnall 58 )€ Jlaial Lo~

s 5y ol 3 ssay AT uSy ki 3 4 pliay SIS 4 gy gal -12
R BTN 1 e | b sy ¥ Gush. a L_u!_.,..&c. 55 c_,';,é'_',_-;;i,..%
ol (U Gul n By ymanal 580 01555 of aial Lo 380 Gl 3o

et Lo Winy o lltiad cliad 50 B 5 A piaad (e b 13
fldds PAUB)=3 « P(B)=§ « P(a)=

BS Uass phasr ) S 3 5 olimy < S 4 ol yen il S5 o (fFay (§yaina ~14
A N Ga U (8 Jin) Ganad e JS5 G patal o0

el gan A pand) 5 K calS 1y -~

e gus g gmanall 5 SN il 1Y~

e . : o mmred yam Cuagl Ayyanaal) 5_SH culS 13— - -

colian o el paa cual &y el 5 SN calS 1Y - 3

vobiay &y ganaall 580 cil§ 1Y - a
of dsial 5 Lo gl pde Falay cumnn 2100 1) 1 0o A apally Al L ~15

SIPSWUECTA IR B

Aaaadl Cliching G —

-8 ol clicliae e s

8 45 sl clielaa g &

5 oaad e dedl Jiy Y — o

e M B A sl it sl NS B A G 15T T

ULS,L‘L}».S;LAQAU;}AU;&;B SA QS -17
P(A)=t « P(B)m% , P(AUB)z%—
rodlll Gallad 8t Aad Cuaals

_ﬂv.-_



ot A, B ot S 1y -
ol AL B pbaall 8N - e

_)H.Jr'ad\,&l:s.lj P(H):«% b by gl _)_%.Ld‘..ﬂa‘ o‘wa_@ww—‘lg
ate, 555 il yual o sglig band s 5y Ankall 030 ccagl 1348 P(T)m% A

T D 1 e e aae s Uik ASY sk 13 U (11 Y 1 Oa Lilpde
fls i sl sl 5% of Ulais) oa Lab

36 C 5o B o A dabud ALY (s3a) A g el Toled 5 ta) ol 5yl (555 —19
13505 3 C 2507 HBHJO.GJAAQA)&JLJBHL)L@\ o8
Cald L g 35D S 5l o Jladl
5 phaas 83t sS of Jlaiad - |
B oMl b €3 ey o o Dlaiad s Leb b ylaca 5 jlaY) il 1Y — w

Jhaiad oA 13 Lo B e Gy 80 Cp 45 4530 Cy A agi alad D0 20
o A Akl e layseds Jiinls 0.4 g Aol Aakill o 5 sall et
10.75
iy akit o) sl o cuele 1Y 5ty 3 (gl dpmaal i) 01 - |
Al gle 5 ) guy
Ad Al a5 (o Jlaind s Lab A0S gl Aot il 1Y = 0

a e e

Ad Y

o Jdials 0.80 gt pluall aa z a5 of iatal Gy Al b At el ~21

Logal s Jlaintd 7y 2113 G 10.90 s cm jas 1Y plall b Gy (B 2555
?e‘.a.“ s wijea ualw EUJ Jaial Jbl.a .0.30 g L'hé_’j‘ R é

Aggall sa 1 s ol pdi) Anasl o Aa oLl CBUBRN (G Ao gena a4 -22

gl (8 Lasie 4 Cuale 138 .25% s o3l dnanl oy haall Ja g Jlaial o

_ﬁA...



ot gaca S 13y 30% il sam sl (o ptinges DN (s T jlaas
fharm Ala )l 0580 o Jlaiald Lo .90% Jlaials daga Aol g siinge

D e ety (o3 ot Cheall B0k g A0 Ausaa b guon g8 —23
bl B el mad p T of caale 138 galal cia b a1 LY Ll
state UsSy of Jlaial ga La - |
inall el b amad 6Ss of Jlaiad ga L o dlatia Lagdl caale 1) = o

L

Uy 500 AT plas ey LS Alad 3y 900 5 s 5 Uy 300 pdbeaall aaf gy ~24
85— Ol picaa JS (a ail saad g dly @ pial 138 2gl Ay 500 5 Sl
A e Ale ) el saad eS8 of Jlaiad g Lab by

il 900 <700 <500 oo @l Uanll dilis i BN £l Jane oIS 1Y =25
gl Cua i Al Je 60 « 30 ¢ 20738 ALY ATl oyt oae oS
Lo o A2l 81 il Ay Ul 8 o Jliad s Leb Gl aud Jaa & ) Hoa
T phaaall 2l e on Al 81 il £y el 5% of Jlaisl o
o sl -26
Ch=Cr-p -
-1
G =Cl 1 +Cl0 -
0
Cl+Cl+.+Ch=2" -2
Ci g Ll e peie O Ciastiga 5 e Ailpe Atad S Ayia 3S 0 <l f <27
ISt (S Ay yha oS Al 03gd il 7 5 CLES AU S Cus il e
1O 1Y Asp I
Al Jgaa sl 5 ot gl oy~ |
Al e 038 o sy e il = o
Al e U Y of cuag ligne Gl — o

_%ﬂ_



dis Aa ) s o Jlaialy 607 g AT Ll 20 i e of Jlaiad (S 1 ~28
flde 20 sLad 38 o oY Ol of Jlaal sa Lai 807 s L Lite 20

Uhpde SIS 3 cumm ol 9 5 ol ik 3y ol pan S 8 (5 pay (3330nn ~29
it cLaaY aa

celi 3 il e S s o -

cel s Banl gy el ot — o

ced i 58 GV e — 2

‘ol JS e S -2

o pund RN ol pen Al g U5 AT — &

AT W v



SHEY St
A0 sdall e ydial

Aadie ~ 3-1

Alsinl Dt~ 3.2

sl o350 — 3-3

ol e ¢ i il gy — 3-4
Al giinl) i piall 3 jpadl pll — 3-5
b sl gall 1ty og el _ 36

Jale ug_;Laﬁ — 3-7

AR






Agf plal) b piiall
(Random Variables)

1duathe 3-1

Gl e Gl goa Lion sl Aadihndl G500 iany Dl Jgucil) 3 L3
=i lgudanyg 39300 Has) adinad ABas e ganal o3n young CalS Sy Aflasl
Agiae e Sasa) adine (s 83 gila Aiged dBaa

2yaa uguuyagfadunw Clia ey ibigayy diiad ygn o Jlaia¥h &y phas Ll 3
inall daglall 3 da g s hal AN 4

Aganl  Mallyy ezl Jdad Y Apeadly cV¥LinYl 4y ks danl Zastd @ A g
e B (A padies gug el adinall Jga el il Glo Jgeanl b A5l b3a
doy W & guin oy plaia¥) lide cang andl 1gs plalll die . painall 136 0 83 salal Alealt
O Ctiy (P gmdinl el 588 eumsh Cigur Dusligy oluan Yty JlainH iy pkid (o
O 13 A plinl) il il el il it 5 ARal 3 b Aflan) il 3 piee
Y 13 55y S0l Aflianl Bl agdl (550 (e gD 030 olaginl
S i (e e sana Y Lo g sail a3 48 Lo A pde &y a3 i oS 13
s ol) Baly Ask 3400 (Gl ey e b L AS f AgeS (%0 3 ol o3 7Y
dlyy S, = {HH,HT, TH, TT} 0% Luadl eluad 38 {ouilliie 5 30 530 5 dadad
o iy TS o 5 em L3S Cum o gpfinhall o 3 Ul Aol ga Ll oS 13
o adh G 8, = (0,12) 1S3, Ayl oLush gy S AL g 23m; Liskie

- -



AaS iy A §) by LS il 8 8) A edall B edll e A3 il
it o i) ol seld Eym iy ) RSH il ) Bl s 1,
oing 23my Ay el slimb (e eate S ot o CSah N o el y Alisati) Dl i
Sy prabie o puaie 8 G of (Sa Gl Wltia 6 Niad . juatad 3 Agma Bioa 0

A0S seks b e damy

I. , (Random Variable) 3 gdall jiiall 3-2

V) whiad
Gootly Cym R Agiiall Mae'Y) e gena () La & ja3 olaimb (o My 5p L giall ppicial
rain) 138 e A sdal il Aad ge fida laie 0 clink g jeaic S
s a3y XV, 7, e Ay sl iale 8 plal o ppeiall e )
X, Y, 2. Jie s ggea 200 ijaly A0 phell e il
e ol i adal il X S 1Y hanl g add a5k ek o) Ayt b iad
oY (Rt 55l 8 ceal) S, A saih el cpe Ay ey X 8 AUSH ) gk i e
Dl e s3ur S n saale JS X il 0k Cum R Aial S e gans
o asd Moy - peaiall 1 4 A0S0
X(HH) = 0, X(HT) = X(TH) = 1, X(TT) =2
bl pr e R JS ASal) 5y eal T 20 A pkall kil Bladh Ly el e
o aes aNel gl gl kel gay Jlie i .aa i X 0 pal

X-H0) = {HH}, X~'(1) = {IIT, TH} , X' (2) = {TT}
T Y Qe e E = (HT, TH} aadl dal 51 Nl

—ofiae Al of b Baad Cua P(X=1)=P(E)=% e BRTCRTI L P(E):%z%

cobilia Glan Laa () pdiall puiiall fiilise (el Ll

O I



X gltomdall Huiall gy b8 Lyl pld o i LY g A e Ao 2(1) (Ja
Jlmainl ol 3.8 elimill juclin "L a1 o S (G 2 e Oy
| | D € NN

s8Rl eluad A (UG eolly S B el Uay 1Y rdadi
S = {BBB,BBG, BGB,BGG, GBB, GBG, GGB, LiG)
1035 X A gl il o Ol 4lag

S jualic ‘ BBBI BBG ]‘BGB I BGG | GBB 1 GBG l GGB [ GGG

Xé‘ﬂ!lll‘lelZ'ZlIZ%
P(X$2) =L = 0875 ofh Ml
fosh L cadiadl Gaadl 395k e oAl A8k Al Cadl Jlaal Glus (S @I
P(X<2)=1-P(X=3)

=il

U pntie (paliane Lpnor .l Ui 200 2 368 pebons Japs 48 5 p30am 3(2) e
Al ot mybiad die o A gdadl piall X i iy o Ay jail olind K3
JoA e faal 3 l;um Lasl o5 of Jliad cuaal B A48 il 83y gaiall

™ : Al e

ploiad L8 LAl luadll B jally callll pe pluasl G el ay 13 sgal
1Sy Ayl
S = {GG,GB,BG, BB}
1058 X gl iall g (8 4ag
SM&|GG|GB; BG'BB
Xeb | 2 [ L] L]0
fap i pe Y o aal g plia sl e of Jlasd (i il

__\‘.Q_



P(X21)=P(X=)+P(X=2)
CiCy _ (93 _4

P(X=1= 4 L
( ) - 5 3 o Lag
7
cic? (6 2
P(Xx2)=——“—3‘—=m——w( Ml f
C?! 21 7
4 2 6
PX>D)=—+==—=086 : A
( ) i )

ol LS (s al Ay s JLaia ¥l Gl (S IS
P(X21)=1-P(X=0)

.(Probability Distribution) lLaa¥l gje 3-3

Sy ] S 0 Py VLY o A g5 e 30l (3l
Ueoiia f Looiin Adliial cilug 5 pud Gllais) a3l ade o Glay LS Aglan)
oL 9 Lamie (gl ol ey (b ) Ladsa 0 pall 2 ol el (IS 13
ey 8 (g ALY g5 48 ((ina o) Sctie 288 el 2y o0
o esiin Ty ol o il el el o (Sl 6 psiundl AliinY)
Ay yad slowimd o byl 0 plall pucall G (uaial ) alofiall B gudall juicial
el 7 B St (sl f) saiendll bl iall o e (3l st
Al st 1Y el e o Ol (2 5 1) 0l (i coomal o el

: (Discreate Probability Distribution) (Jail ) gablell Maiad) 555 3-3-1
On Logad sl g (X i) (il ppiiall o Ao gena lo A8 el A ¢
¥l By eas X af (g dad JS JlaiaY Aladly (R Adiall dae! de gane
x) 3ty bl oma iy el iV} oyl A S catadial

—Y -



X (gt il of LY Siad Jyanll ear S F(x) = P(X = X) ¢ya
| il a5 Jyon

%.'J‘_p__n:uj‘ J...m:m“X Lﬁglt?h‘}@uﬁﬂj‘)héﬁéaﬁw)bﬂkﬁ:(s) Jia
X3 MoV a5l Jaoe an gl el eall sae e Jal

S = {HILHT, TH, TT) :5a JUall bin 4 25 il oliiad 1) sdadt
o=l T8 Al AN Haeds o T a8l Haeh o H 5000 dy dus
g stV sl Onn O and s 2 1 i il 380 X 05200

' ‘ Psh (Jgnial
X o l 0 l | I 2
f(x)=P(X=x) ’ /14 I % | %
il Sl g 50 a3 M b liled LS ey Gaad) (Iim¥1 a5 i oSy
caalgl Lgie JS imje gl Ayghidia cDlkiinay g 55l e Jiad G2l
S8 @Dl 0da sl G LDl ad aed gl SS1pe b gdall uiiell b Jandy
’ r M (3-1) Sl B LS Ayl () piinl wtwd@m(}a@@

N A

N

NV



ki aadl) 138 3018 38 e Jliad (g ybd ALl D ghabaall (e Jibaise IS Aabioe 3
o anl gl g ko LS bl clalie g gena o LS

-1 1_4_

Zf(x) ZP(X X)= 4+4+4 e 1
onliias et 5 il il gie G A S pnleme 5 ke 48 (3 31 1(4) Qs
o il A gebiad 335 e Jay X sl il sk Ui ke | el
X 3 Jaia¥ g5l Jgan da gl L padail

S = (GG, GB,BG,BB) : 5 Jidl 13 b L5l ol {1 1dal

o by I e luad e G e s <l phead) e B e dy G
o LS g laiad Gauans (5.2 1 o e il 34y X 3 plal il

CiC) 28
2 45

f(0)=P(X=0)=
10

GG, _16
2

f()=P(X =1)= =ge

10
C"C2 m

£(2) =P(X =2) = 1

10
:ﬁxgél)ﬁull)mcbiul S gy sl dsan Ol Jally
X o l 0 | 1 | 2
f(x):P(xmx)lzy |165l s
,J,.JI_.ML_AS(:;2)&M!ﬁM‘cJﬁbwuiehn\”eJ)ﬂ\dumUSm
1(3) Joall

_\'A._



f(x)

(3-2) deay

R 28,16, 1 _45
Zf(") ZP(X’“X) 28 st as= 43!

:b}éhhnu\y‘w?paaxumlajb1c_umels Jhs g
f(x)=1 :
2 3.1
X@iﬁd!)giwtrggnxotsgl 0<f(x)st Cus
Wl b )i Laald ¢ Y g sve Juia¥) i (gb Aaluaall psgpiad Uddadind 7
dinsal G giball il

(Continuous Probability Distribution) (Jud o) sl (glaisi) &80 3-3-2
ANE iy Aagiia gt KiSa gl (phaed (f (s A sl o ad) (o O G Uinn g
i il e 1 oy e Rigen 5 s Lgadali (of (S (o) Adbiaall a3 Ay oS
h Al AL ey dytie Ao sena IS Ay il ad¢] AiSasll gl o b Badl
il b L Tl Liany LSy . e Ay pliad 4t p2all 2 2 o2gd S
1 o (155 Caam -1 yane Ul phe | yitia (358 Clelinill oin Jia (o o el (a1
Sl uwwwhu@@aﬂs (i il pliab jeabiad AL aiial
sy i (5o Ana i Jlain O uaall (gl jpdall g aaDliy Al

R -



o gty IS s (g 5ad ugn il gl il b dbalacd o) Lo Fin g sl
col com | (o pdes Atgnn 5 laen a1 Al b Ay pad (b S LS 1Y af
Sindaall (30 ad gl g Claally € 213.271891 e Abtua 5 il adaii of Jlaia) b
B ol s ol e 1l g 2820 03g2p 520mall Ailuaal 230 3 sl o o
a5y JlaaY)

3 W glma o e Ml i plaiiall Maa ) a5l e oSa 4 Liasy
Ay gang 4l Mia¥) )il A5 GISaYY omd Alh aianall 3 sl il Alla
O T psione Hsiiall il 8 Lotie 4 3n3 Oy plima o 2 e Ly s o8y ¥
om0 38 inial i g o et (pmdat Jlane tdl 13gd JUaaNT a5 g
ol it taaaly A Aaaa ‘mllml.a aole (305 Aldlaal ods 7Y L Maley 4ie
el Jaiall Alskaa i Aad s3n) X Sy | painn 1 pite T e X IS 1308 ¢ peiund
Gdat o] Camy Cum ABSH ANy Bale e £(x) AN 1 Ly = F(X) 0S5 il 13gd
Lo e _piiad S ANy Jich S Aigna Un gy ANl o3

:(Probability density function) 4yllaiay} 43Us) iha3-3-3

3221 e pae e 8 prall y = F(X) U g St ] pano Ul pde | i X o5
ek b (Biad CalS 13 uial 1agd Aadlaaal AFUSH Ay clgda ¢ S (e o Agial

W a F(x) D 3l gl X el il o8 e x oS Y oy £(x)20 (1)
b e

cantgll gt OX ysaally Aol iniey 320sall Aabusal ot Df f(x)dx=1 (2)

(3-3) Jsal A e A a8 Sy

_‘I\'_



J= Akl Gikial dalua (3-3) Jut

Jomatind T 29 . patiane A gifie grial Al GBS ANA Giaal) iy pailh A3
aic oy cig (X etell o (e o cpaie gl b g a Cus a KX <D sl
LS éllag ex =b, X = a (pafiadly 0x ) gaall g LB ANy pindar 33 g0mall dalusally

H(3-4) S pdage ga

fx)
/ ' ! B X

0
P(a £ X < b) Jusa¥t i Allladll Aidasal dabue (3-4) JSbb

Pla<X <b)=Pa<X<b) :of halhitg
P(a <X <b)=P(a<X<b)+P(X=a)+P(X =b) oy

_ P(a < X < b)+ | £(x)dx E(x)dx
a b
—P(a <X <b)

RN b



a b
[f(x)dx=[f(x)dx =0 oy dllyg
A b

b pwial 13¢] A Lia Yt ARSH A P Tadaie Ul plie |yt X IS 1Y D Aindle
un 3-3-1 5 8 e Ll £(X) = P(X = X) achaliall Jada¥1 g 55 Al Lguis
ol ¢l 2l (3ind Lo B

X g\,.i,mn el e X O W fx)=PX=x)20 (1)

ZEA @)

Lo dlae ol i pea X abine i plin il AfLaia) A4S0 A 555 3 1@ Alisdla
oo A na £(X) A lich e Ulall ada 4 R A4E et i jans ga [a,b]
i sl L [2,b] Jlaall a3 Y gl X b pen dal e e il 3265 Zuyay R JS

JSatly AN Y

fay=4 F0O  xelabl
0 ,  xe[a,b]

:(i..pSi ) Aaaaall a5l Alla 3.3-4
plies O Jaah G ceVLia V! e b Lgabaial () dnanall g 548 A faasl 3 g
e il ey Jab o LAY calisal g s S daaiiall Aflany) Jglaall -
o iall 2l dnanall aa gl ol Jglan (o8 6B_eSl B_paianell A} gl
imjimutsuyxgsbm Jgam,.mn o A Ui L
Uy iy Saie ¢ F(x) Lhlaall i L AJM o tadadio Lk pe e X oS4l
Al Al F(X) Sl L) Jasi iy X iall faanall a5l

F(x) = P(X S x) (3.2)
| (g Laladia Lt s w X oS 13

F(xg)=P(Xsx,) = Z f(x)= X P(X=x

Xsxpn
){ CL%LJlﬂpmuﬂ LakAﬂ XO

mwuwswxdsmm

—YiY-



X
F(xo) =P(X <xp) = | f(x)dx
+(3-5) SRy s ppia s Sy X pinadll il L A 3 tgn

y

4
I

F(xg) =P(X £ xy) (3-5) Jsub

X

¢

X (ghadl joiall (o Ala oo b le 8 dxanl st Ay O Bads (3.2) Aad e
B3 s X il il g 018y 0 Al ¢ K it e i Ly
Pl e Ll umad yiiall 13g) dmamnall a3 il A0 Alhadl 28N

PO =P(X<x)= | f(x)dx (3.3)
Jhmdial Gilsan Aemanall gyl A0 oy gia e B0kil Y LSy LS
et Jsally P(x; <X $x,) &l
P(x) <X $x,) =P(X <x,)-P(X <x,)
| | :

P(x, <X €x,)= F(x;) - F(x,) (3.4
L (dome 5o LS X, < X < %, Canall (5% o cwens gl Jhaind b Ak o
:[;,_L‘smt‘éjﬁdiWi%@ﬁi.@!@!@lwld@i@
P(x; <X <£x,)=P(x, SX<x,)=P(x, SX<x,)
L Ly LS

~Vyr-



f(x)z%(ux) L 2EXES i GlS WX e Holie e 3(5) JHa
tasilaal g

Agllaal 36 o F(x) o b -1

X il @1@1)5@@.4\@331\1&1;%? 2

P(X <3)and -3

PB<X <4) w4

{ ol LS Ring jhal) 280K A o e (S -1 il

2

—(Q+x) , 28x£3
fay=4 2700 .
0 , x<2 4 x>5

(3-6) U i LS Ly Ll oSay s

V-1 SRR S

, 2

(3-6) Jui

sl p e X O i f(x)z 07 A gqun S22 £(%) AEN Ay iy e (o
- ) B LS X s

T reodx = | £ £00dx+ [ T(x)dx
—on —a0 2 5

9 3
ﬁ0+§7—£(1+x)dx+0

—-Y\i-



2 2P 2(27)_
-] 2] -HF)-
st ais Al g Gl F(x) I s ey
uf.h.:f(x)nusbs dugmxms o pindl psiiald Amanal g M Ay sy 2

F(x) = P(X < x) = [£(x)dx
- ff(x)dx + Tf(x)dx
=0+ —2%{ (leered

A F] Ay o

(-7) IR Y2 G dllh prin s ey P

(3-7) Jsdy

i Badls P(X < 3) Jlia¥) sl -3

23 x2 ¥

P(X <3) = j Foydx = 2. [(+x)dx =
271 77 * !
|
= o =0259
g LS el 558 U2 55k e ¥l T (o ey LS
P(X <3)=P(X<3)=FQ)= 2 (3+7- 4) =5 =0259

(3-8) Ul L (ol s g5 (g iom

_\\Q_



fvs

(3-8) Jsid

2 baads P(3 < X < 4) sl st -4

P(3 <X <4)= [E(0)d _ 2 eyin= 2 x|
B<xs=s )-—£ (x) x——i—,]-g(+x) x“j’i["‘*"’jL
2.0 9%
= (Z)(F) = 7572033
b LS Aaanal wash s ok oo Gl ) s Uiy
PG< X <4)=P3<X s 4)=F#-FO)
~0.593-0.259=0.33
(3-9) JKA (D& 0o ol pranp S S

Y
5|
2 345
(3-9) g

~A -



(0all 98 O el & el a3 3-4

ANo f ALl 3 4SH Aoy A pma e be Jpde pate yast oSay 4 Uasy
Copde plaiial W led hacas Aflias) cls ellis O el 133 daanal) s
slondel Gl (oo A8y Lgngan Al gl ol ikl o3 005 Cam T il e
bemdany (o Ufinas il o3 Lggh (585 0 e o uald JSy gty 2o il
)

radiiall ) gudall AnSall 3,4.1

U__.-.Uu;ms,,wut cl€ 1Y dlabibie U e W(XY)W,!M! asiall o)
uwds—auw;ulSh‘thamuJSg(X,Y)wiu‘@i.chmq.d‘,um_»a.u
Agiiall el e 43 5l g 0 e 2l ALE f Aygiina

X,Y) (o gl Agall aiall Mais¥) au gt 3,4.2
wwhqu,‘(x\r)Mt¢1y,1\ww¢w(;;uﬂs U
L0y 225 (Y) 8 oo (XY) Lad U OLaisY ety R Agiall saeY) de gana
AN 02 gd e Y 5 X Cpenkaidl o sdall 0 ppiiall A€ Sl s AEUKH

M‘-—U"—“-’-“* £(x,y) 3o

f(x,y)=PX=x,Y=y) 3.5
Avaiall kil i) i) g e Oste (8 le Bale dans A0l o0 Ty
. " LS gl (XY) gt
X Y Y1 Y2 ool |1 e § sanal)
X} f(xy) £(x,y,) f(x), ¥ ) £(xy)
X, f(xzayl) f("z»Yz) """ f(xzaym) f(xz)
xn f(xn!}'l) f(xn!yz) """ f(xn!ym) f(xﬂ)
g sanal &(yy) g(y2) v g(¥m) 1

—YyY-



X, dail) AEA el o Al gl LY S § peme F(X;) Jiag
Y Al AL 2 ganlt B AaH 50 cLaayl 08 g gana g(y ;) Sy c(i=1,,1)
LRl L A el g(y) 5 (x) il oot (j=1,2,0-,m)
f)=xf(xy) , g)=Zfxy) (3.6)
Y X
A ANy 3 s Lcai gl e Y 9 X e JSY (Marginal) Al b gally
ol oyt (@ idall g sl ol sy La o) 48 _jidal AflaayS
1- f(x,y)=0 |
2. Yy f(xy) =1
kY ¥ '

A il gyl ilE S 1 Ll fasae (K,Y) il () sall diell 13950

Aigpna Y 3 X copbainall gl il (sl

L1 8y oL e (s (GY) il il Azl il il 3
e ) Ak a3 Gmabal Ja¥! fysbino 2gendl 138 b (1S Camy (g ssall 0

Yy X cpposdufiall oyl 48 il Alin ) RS AN il Dk e Ul

£(x,y) = P(X =%, Y = y) il S e

el 3 52 51 il gsh Y 5 X ot sl gyl T ity 1(6) Jia

lUans 1000
P(X~-1)=05 o P(X=2)=0.3
P(Y =1)=07 P(Y =2)=0.2
P(X=1Y=1)=035 P(X=2,Y=2)=006

P(X=3,Y=1)=02
Y 5 X ot pdall (p puiiall ) el Maialh sl g s g
Al Y X il oy pesial (e JS) Asdalgd) O gal) iy e e [ERSERN
P(X =1)+P(X =2)+P(X=3)=1

P(Y =1)+P(Y=2)+P(Y=3)=1
o o JAa b sUaaall pl) (e BN

—\VA-




P(X=3)=02, P(Y=3)=0.]
o las g
PX=D)=PX=LY=0)+P(X=1Y=2)+P(X =1, Y = 3)
PX=2)=P(X=2Y=D+P(X=2,Y=2)+P(X =2 =1
PX=3)=P(X=3Y =)+ P(X=3,Y=2)+ P(X =3, ¥ = 3)
o dm AELLY i o BUnlt agily oy guillyy
0.5=035+P(X=1Y =2)+P(X =1 Y =3) “1
Q3:HX:23%dﬁﬁ06+NX=ZYﬁ3) 1
02=02+P(X=3Y=2)+P(X=3,Y =3) j
sl @llxg
P(Y':l)=P(x:1,Y=1)+P(X:2,Y:1)+P(X=3,Y:1)
P(Y-——z):P(X:I,Y:2)+P(X=2,Y=2)~|¥P(X=3,Y=2)
P(Y=3)=P(X=LY=3)+P(X=2,Y=3)+P(X=3,Y=3)
tob aa kSl aa (b Blamall ailly iy gally g
0.7=035+P(X=2,Y=1)+02
02=P(X=1Y=2)+006+P(X=3Y=2) -(2)
0.1=P(X=1Y=3)+P(X=2,Y =3)+P(X=3,Y =3)
b 3a3 (2) 5 (1) <Yoleall Jon o

P(X =1,Y =2)=0.14 P(X =1,Y =3)=0.0]
P(X=2,Y =1)=0.15 P(X=2,Y =3)=0.09
P(X=3,Y=2)=0 P(X=3,Y =3)=0
90 Y 5 X Gl el i) S LY 550 g 1 1550,
0 Y 1 2 3 g sanal
i 0.35 0.14 0.01 0.50
y 0.15 0.06 0.09 0.30
3 0.20 0 0 0.20
g sanal 0.70 0.20 0.10 ]

Y 5 X3 bl a5l o l8 Liad ooy Gl Jgandl 7y
~Via-



ity elmiian Lgia D cliay aud o dom ¥ (35580 Slen g 5im 3(7) JBa
il X S Lgamaid Sl 0 by Ll g Vs el s gy g olasus
e o QI pdell il Y Agasedl sbmall alaill sae e Jal I pel
e sblaal g Ay saaddl ohaguld pLeil

Y5 X ool pdall cp paiall o fliall Maia gyl Jgon epe (1)

Yo X copedaiiall o siiall (o JO Aphalell eyl 34 (2)

Y |- 0 B R
X
0 £(0,0) £(0,1) £(0,2)
£(1,0). £(,1) £(1,2)
2 £(2,0) £(2,0) £(2,2)
‘ o aad Cus
_Cicici_ 6
£(0,0)=P(X =0,Y =0) =454 =5
ol d Jom@CICA N 8
FO.)=P(X=0,Y =) ===

-f(22) PEX = 2Y~>2) 0"

JAYJXUJ_}MAHJME‘;JLA;;Y‘CJJ}J‘JJLU\SQJL&LU
. X 0 | 1 2 § sl

. s % ’ s
2 /6 0 0 %6
et | M s Vs 1
¥} gl AGBSH Do gly) 5 X L Apael ASH A g £(x) T o (2)
ol il g5l Jpde e 2 Ll

—NY .-

AL phiny Vg X onlt pdiall (g psitiall o iliall a5} 58 3 (1) 2dad



e e T

FO)=P(X =0)=TP(X=0,Y=y)=P(X=0,Y =0)
Y

+P(X = 0,Y =)+ P(X =0,Y =2)=15

36
W=PX=D=19¢ , f@=PX=0=H¢
S T X c_],m]agjm‘gl @J’,m Jsis U 13Sa
S R T T
f(x)=P(X =x) , 1%5 l 1%6 , %6

el aas gl iy
B(0)=P(Y =0)=ZP(X=x,Y=0)=

P(X=0,Y=0)+P(X=1Y =0)+P(X =2,Y =0)=2%6

s =% . s=Y, s

pn Y il il Mia¥) o3l Jpon i 1350
gy F 0 | _ 1) .' 2
EV=P(Y=y) 2l 7 | Y

: bl A gk Aniall 343

A3 5 Gt At 30 IS IS 1Y 1 pans W gt gnie (X,Y) 05000 4530 e
2 Ao pana ST o alS 1Y | ian (K,Y) dniall (5% of T putune Uiy 1 e
Agiall S0Vt e A5 5al 2l gV o all AN e g Ay

P paienad) 1 pdad) dpdiall Adlaiay) ABUSH Ay 3-4-4
P e gana o Zjeall £(X,y) WD )55 e | juinne g Tgaie (X,Y) o4

o Aaiall Adlial Adg AN (R AR be Y A gana e L aals Ay Ansalldia

o) gl pA i 13 (X, Y) aiand 0 plnl
' f(x,y)=0 -1

T Tr(x,y)dxdy=1 -2

—e0—t0

-Y¥y-



il il gl ppiiall AS el a1 2850 As Ui £(X, Y) AN (ani
Y5 X
ol aad Bl Cay el e

X2 ¥z
P(x; £X<x,,y,SYSy))= | [f(xy)dxdy (3.7)
iU w

Sl Al T X, S X,y € Vg Sims Xy, Xp, Y1, Adad et cals U o,
38 Jad 0 Gy £, y) QK A s 31 de Jonast (X)) Dalunall (J gliall aniall
Al daie aad ol gl ppad) Jiai (3.7) 28D T Iillyg g siumall (8 (X, y) Rad
A Y=Y Y=Yy X=X, X =X, dilafiady 323 anadl dhlaidl (5489 481N
LSSl (g sl

= glo Jgmand) Wiy 4l 30 (X,Y) isaal) daiall F(x,y) AHSH Ay iy yel e
tolt WS Y 3 X g paiuall opfl galindl (0 p5iall e S8 ABDSY

[(xy= JF(x,y)dy | o an

g(y) = [f(x,y)dx 3.9)
X cyafl phel il (el RSY My g(y) 5 £(X) Bl AN asis Cm
i il e Y

1 g Aplal (M!ﬂl) dnaguadl gl 493 3-4-5
il i) A€t AEESN ANy £, Y) Sy il sdie Giskde Y 9 X S 1Y
F(x,¥) Sl e e ills (K,Y) (o stall datiall dnsnall aa il s b el Shaie
' cagllall Al
F(x,y)=P[X<x,Y<y] (3.10)
OLY) oS 138 sl e ¥ 5 X il ol Oo Lids Tahely X 56
s Tk T e leate
F(x, o) =PIX<x%,,Y<yol= T X fx,y)=% X PIX=xY=y]

xSxo ysyo XSKO }'5)’0
(Tl | yeina (s faata (X,Y) 1S 13 U

-\YY-



Xp Yo
F(XmYO):P[XSXO»YSYU]*P(X<x0sY<Y0)= ] §£(x, y)dxdy

Oto—siiall d A Mo oo B jle A deanall il Al O B (3.10) AL
O Bad i ae (X,Y) (5l asial L (5% 3 Al i oy y X usisiad
el (o Lo Jumnd aniall 1gd Znanal oy il A0l Al A8l
Xy
P, y) =PX<x,Y<yl= | | f(u,v)dudv (3.11)
PRl 4 e A8 bl LagllIS Ala oy paisa ool pde Cpoeiie Y3 X oS 3(8) Jlhe
f(x,y)=;:—(l+3y2) ; 0<x<2 , O<y<l
1 glhaall
Agdlaiad BB Alls o Fi(x, y) Al of gl -1
T TS KGO T ASSH il 3 f 2
(KY) Sl H ptell dniall dmanall pg gl As 32 5f -3
P[X <1, Y <0.5] Jia¥) causf -4
IS ASke) AEUSH Ao A Say -1 1dadl
%(l+3y2) ; 0<x<2 |, O<y<xl

f(x,y) = _
0 %\ 5 fae

’

ol el LSy y x cldad ghaadl 9IS 1 £0, y) 2 07 L paing sl i

T Teex, y)dxdy=1

-0 -0

@ : 2y =, .
J [£Coy)dxdy={]5(1+3y*)dxdy N
- G0

— 0D

2 1
= LTX([(1+3y?)dyldx
0 0

Z 2
=Ly +yhax -—~%£2de =X =1

T ey B3

-V YY-



ol Y 53X O JS3 izl A0S a day -2

@ 1
£60= [ fGuydy=[Z+3y" )My =3ly+y'h =3

(o0

g(y)= If(x y)dx——f (1 +3y2)dx _1+3Y [X2]0:1+3Y

o X 3 Aptalgh RSN Ala iy

x , 0<x<?2
f(x)=< 2
0 ) fae
) WS SERINETIEUI
1+3y?
gy)=¢ 3  0<y<l
0 A3 fac.

.
wrl 2ad (XY ) Aniall-dmaealt s dls Ay -3
Xy
F(x,y) = [ [ f(u,v)dudv

u(l+3v?)dudv

f—~

gl

u
4

y
fu(t+3v*)dudv
0

e T

=1
T4
B =L fufy +y*Jdu
40 40
2 ] 2 1
=Lyl =+ =g+ YY)

;o ass PIX <1, Y <0.5] Jia¥l sl -4

10.5
PX <1, Y<05]=] j 7L+ 3y*)dxdy
1
=13y s 0.156(%'T} =0.078

Qmuswnw,ﬂmuwﬁunmlwmamwumus_guh
P[X <1, Y<0.5]= F(105)—_(1)2(05+(05)3) 0.078
AR &



B

sddiiaall 4 gudiall 4 jiiall 3-4-6

O Bl S ¢ Maanl ol il S S 10 Wbl A sial il (558
L i e Y (% il 480 phall b puaiall ye JS) AbaiaYt ASH 243 30 jne
Log WSy ¥ AF apih Litnad 2 A8 pall i ppicial .u[_\,‘sml by A8 il daash
e U ALaa VT ZE0EH A2 48 jea 3 e g A8 il ZGSH 2M3 3 jue

H(2) iy g
g(y) s F(x) iy Y3 X ool sdadl (g ppiciall A€ kel asSH 4l £(x, y) culS 13y
ol s—inll (il e s Msie e il o Yy X o IS (iiadialgl ALSH s
2 13) Jaidy 1Y e Legd Y 5 X

f(x,y)=f (_x)g(y). (3.12)
Ay F(X), %0 X, ) canilS 148 Al plie 1 ppite 0 dodd GG iy pndlh apend (g

S pgiliall e Jyd 2t il e XX X e JS Al gl A36SH
1S 13} Jaldy 13 Al Ll XL, X, , X A pialt
f(xl‘,x2,u.,xn’)Efl(xl)fz(x2)"'fn ﬂ) (3-13)

! / 1(1) A
Lagns jsd Aoy £(X, ¥) A8 sistiall LagiiliS uwi)—f/ e Y 3 KOS 1Y
gm oolfian Y 9 X 55 o9 Sy 50 Lo 1S F(X, y) desnal

F(x,y) = FOF(y) (3.14)
wedi il e Yy X Cpostall e JS Asagall 55l Jgs F(Y) 5 F(X) i Cua
Asiall A _manall oy il AN F(X |, %5, ) Led 0S5 30 AWl by
AU 2 3 L2 T F(, X ey X, ) 4GS W (63 (X, X p00n X, ) sl
T e Kyreey Xgp Xy Al piliall i piiall 85 S

B(X), Xy X, ) = B (X )F, (%5) - F, (x,) (3.15)
il (3a LS Amanal) gy 5 s By (6, )+, F (3,0, F (1) Jics Cu
' il e XL XK X A el

~\Yo-

s £(x, ) 6 (%) @ndSy X[, X500, X 4 dall ol pciall 45 dall Al<H 7



(8) 5 (7) WLl (b i Y5 X o pheld il IS 13 Lagh s 2(9) e
Y o ol

o Ol Yy Xt sl oy el of Bad S35 gl 1
Ginil 13y (8) il 8 (e Lan Loceisy ol e 5 (7) JLial
(7} b A ddiad pae 5 (8) JB A £(x,y) =F(x)g(y) bl

s g5 gl o35 (X5 Y) pdeiall 9 ielt 4nial Ligd) (83 1(10) Jlha
I(JSJJL.! (_..'n_)a..q

ST Y 1

2

3

1 )
: %

%
%
%

/o
Y
/b

’ /5
reaslhaal g

Y 5 X Gall e J9 Jeis¥) il 050 s -1
o e bl sde o eie Y o3 X of el 2

) il w5 Joan o gt Al JaaV) ag sl Jgds Ge -1 rdad
b Y 5 X Cpadafaall il e

X I 2 3
BNy % \
y 1 2 3
(y) % % %

o 2 Yy X i) e S 5 (X5 Y) Aiall Alas¥1 55580 0l 6 30 -2
s Yy X s of ! x,y =1,23 08 U £(x,5) = £()g(y)

-1y



EE

440 gind) 2 yiall § Jaall ot} 3.5

s Wikl il Ba e L livay ot sl ypiial i) A4USH 2a 7 oo
Smtiiall Cova gl 1 8 2ol Aflan) ellawy o Bpae cal i ) ohatY G (B
Jpragh (o bl (€6 Afloan) ellau sl o3¢} Znsell all 48 ma o o ¢ g pubal
\ A0 phel i il Gl Al s 23 Y

glod o Giade jnd ooy a5l o6 Alan] el duad (st 55l o2 38
Oy BLSY Jabray phailly o Hpde el (5 lamall cil oMy cplal g (A sde
St S o pdie o e

:(Mathematical expection of a random variable) (f gl jiiad (paily ) 830 3-5-1
Ay Ay g pie | pie Cot A AfiloaY) ol gl pal (e (uialy @B yiey
pbre Cio s b iy 4y laa Y el BN Bk pliead il Q) any

AT Afhian Y elhass i

‘ :(3) whs
ASI  Ue Jos Cua Ll glie 5 sitall 130 o8 T Ll sl Do X S 1Y
Axd il il o Al 08 saa il M0 K a8 e aad Aigma Aaf Jga gl
E(X) et led ey cua X ptiall peiall aaly b adgil o (Expected value)
ol Jaeal) 4 e X M gde el pumly ) o8 iy s Uiy 5 AT ey

X _ial Aadd sl sadl e
i) b £() = P(X = x) AlasY S s kit (0 pe | ete X ol 1304
o9y il 13 sy )

E(X) = Zxf(x) (3.16)

=2 xp(X =x)
X
Sl ol g £() ALYl S A | piane (g T psiie X IS 1
| s Alladl el 8 X

-\Ty--



E(X) = ?xf(x)dx\ 3.17)

—

il el X iy 8 A adll elmd (sl oY f e e Alile 1(11) Sl
il Gl 25X pdall il Mais¥) a5 Jgan sl « Y1 e e Jal
iall 13g] gaaly M

015y Jlaal Tin 8y jacll oo 18 UG ety S B gl ey 13 1dad
S={BBBB,BGGG,GBBG,GBGG,GGRG,GGGB,BBGG,GBGB,BGBG,B
GGB,GGBB,BBRG,BGBB,GGGG).

pob X M puall petall pdiiall  Maia¥h a5l Jsan o 4iay
2 3

0 1 4
He s %6 Ko He
toh X Hptall sl gl N a8l O aad Cas
B0 = xéﬂxf(x)=~(0)(%6>+(1)(%6)+(2)(%6)+(3)<%6>+(4)(%6>m—%xz |

3 Ay eaie Qe JS 8 oty aad of pdsn Wl e by

X |
I{x) — P(X = x)

TRV TP A PR LD RVIVEL L PRI Y-S PO IEPNPE Y Jex :(12) Jua
sl 8 X o e abiand 8 eadl (e Walis Jig e 3 a5 A 30 s
Jymaidll Jda¥l pajsl Jydn 3 gl lgia Shle sl g Lo 230 o Jalf (3 sl

il 1ag) a8 gl ol 5K A gl

slomiad Tl palalt ) g 30 AU N Sl calli) ot 58 D el Ua ) 13 2 dad

rosSy JUall 1aa &y jell

' S={DDD,DDN,DND,DNN,NDD,NDN,NND,NNN}
s s O a4y 3 62«1 (0 i) 3L X A sall i of L3 cua
i X (it gl piall adafiall i)

X |% £0 1 2 3
f=Px=x) | 200, 4%, 180 1

~VYYA-




3
s L ) BOO = 2 1000 =1 50 sl 1 usl ) ¢85 Ui 51

-3-)1::15»0“ Aah C.J‘J_,'.Lu)a‘jﬂ! Cposs all3 dad p g 38 5 A

S A3 Ty L g | ppkia X Ligad Sy (5) Jiab (Y B35elly 1(13) e
f(x)x%.](lnkx) , 2<x<5
rof ik el 1agd b aB sl conadls
E(X) = a}xf (x)dx = Txf (x)dx + :}xf (x)dx +Txf (x)dx
5

—0 —0 2

5 5
= Ix[%,y(l + x)]dx = %7 J(x +x2)dx = 3.67
2 2
t‘gwmusah&am@\wbbhm@uﬂg;m@ummﬁmL-,A
MmaJM@WLA,&L‘;,\_,ag“,dswﬁd..gmu)mwu”ﬂmu}m
ps—giall 5n Lin Uiags Loy . uwagmuﬁwmuw@mﬁjuwn
u)ugsngijudhwuﬁl M\'\Mwéﬂjm}xﬁwwmw

Alya

4

Ao e pane o pibilie )y el ey gl e gt Sy 1D Aladla
A laksiie Ll g § e X (IS 1308 (8 plall il 13b (b AU Aad gl Al s
u(X) Aol s 1 a8l 0 X b Apem A2 u(X) ity « F(X) Al GilS
LY P R

Efu(X)]= EU(X)f (%) G.18) '

(& A Al ufx) <ilS s « £(x) Adhaialh aaslas alls EM Lu\,us:. ty.u){ oS s
syl bl 2hb Ugie o oo of Agiial A3 Ao gena o b ydlaa X
r0sSs u(X) atal

Blu(X)] = | u(f(x)dx (.19)

~1Y4-



J__ﬂ"é!yicﬁaoczdhc-@xqﬁiﬁﬁlq u(x} e A gl o) Wl
Fy) oSy asall jsial dag) AdLaa¥l 8580 4s a g(y) <all 136 0 Y = u(X) pa
repfiall Ao giall Aol Lgusts (o U(X) WY Ao i) Rl i el Bl o35
Y = (X)) i gmiinll i) L 0150 G Al 8 22d L Y = 0(X) ) pied
ot Y 3 Asd giall A o Ladsiie
E(Y)mgyg(y)
Fy)=P(Y<sy)= 2 BY) i Amanall g5l Ay
Y
:QﬁYJMﬁA!l@ﬂibjﬁiﬁmYWllg.ﬂsé{:}‘,s;g:’d\ﬂ&|Q_éﬁﬁ
E(Y)= [ yg(y)dy
ALY uatell daaand) sl AN ) o LS
¥y
F(y)= | a(y)dy
il (o U(X) Al s il L) fd u(X) = X (55 Lodio Aol g,
K pal psatiall b gil

ol sl dadal gy ) a3 Y 3-5.2

Al gl il (o 130 o A il Al iyl pgpde gt ()
Al Alaa¥) A A0S (X, K50 X, ) S 148 X, X, 0, X, b
PP I WS U0 W K u(X;, Xy, X,y ) iS5 (X5 X g0y X, ) (5 gmmiinll
A X0 X X Al b el b dgaae Al o (X, X, X, ) 4sial
08 ta by A GEDI 53y Cmd UK, Xygyens X, ) A sl ) a8 gl
ol o painaa o pdaite (X, X500, X, ) G siiadl 4nsal

E[u(Xl,Xz,...,Xn)]:%‘, g}%} WX X g0 X (X, K gy X, )
' 12 "n

Elu(X, Xos s X 1= [ [ oo a0, Xg 00, X, F (Xp, Xg00, X, MK, . A

-0~ —0D

—\Y.-



AN AN £k, y) dS 1Y af sai XY o sde cuiie dal 0a ala Sy
bl gl T Y 5 X e ala u(x, y) el s (X,Y) aniall dllaa
oS u(X, Y)yaha

Efu(X,Y)i= %% u(x, y)f(x,y) (3.20)
i UK, ¥) AN g | pcions (K,Y) 4niall oIS 135 Laiita (X,Y) Asidl (158 Lo
S UK, Y) R guialy 0

BLu(,Y))= | [ u(x,y)(x,y)dxdy (3.21)

Al by gl gl i pang S5 (b Ly
(o il Aaghl gf) iy a8 3-5-3
ol oh Al ol (ki g gl A3 RS Y And il Zagilh -1
E() =k (3.22)
el g bl e Sl k Cus
LE(x) =kEf(x) = k() =k
E(k)={ = =
| j kf(x) =k j’ f(x)dx = k() =k
el X J;mn o thuj o painl) il b Ally u(x) s Ny -2
Efku(X)] = KE[u(X)] (3.23)
Ll e Sl ks
Jucla (5 slaer i il dpaae A3 g Culh 330 o uin Jealad Gad o) il P
el (08 Al 3 Bad o3 oY 5 ANl A Ak sl Al (Bt 32ed o pn
7 Alain ) 43S Al f(x) oy Ladidia X (G glial
Elku(X)] = %:ku(x)f (x)
=kZu(a)f(x) = KE[u(X)}
() ANy Al ¥} 4GS A F(X) 5 ) psiuna X pdall piiall (08 A b G
90 T R VI

—1Y-



Efku(X)]= | ku()f(x)dx = k T u()f (x)dx = KE[u(X)]

Aakaiaall) 2l giall b paiall o e Jig Uy (X s, (%), 0y (X ) cilS 1Y -3
' bl e XX X (6 eiad
E(kyu, +k,u, +.. .+knun)=klE(u,)+k2E(u2)+...knE(un) (3.24)

At Abee o il il O A3t oo el K Ky, ki e

ik =k ==k, = 1S 1Y geld JSAy . (Linear Operator)
EQu +uy +.. 4w, ) = Bu) +E(uy) +.. . E(u, ) 2 (3.25) :

e gl A1 Al all w6 gena (5 gty JHgal e 22e g soaad dadsidh daglh o

U(X) =X g 5 Sy il A alal A Na) by ALl el )

radl gt 0y (X)) =Xy 0, (X)) = X,

E(kX) =kE(X) (3.26)

L‘hL'i s Jark s

E(kiX, +oX, +. 4K, X) =k BOO)+BXK,) +.. 4, EX,)  3.27)

oS gala JSA, A0 atac ki ky, .k, Jdudcys

E(X, +X%, +o 4 X ) =EX)+EX)+.. .+ EX,) 3.2%)

Al S 1Y 1(14) Jae

£(x) = wLx , x=13,5,7

2
0 . i3 lae
ool Lo S Cuall X el il ALin ) G0SH A L
E(X) -
E(XY) -o”

E(2X +3X?%) -~
A G gpchiie pta gh X gdell el Bl F(3) DAl i (g0 Bl 2 dad)
B =2xf () =0+ O+ O+ =Y

-y



L

BOC) = 6100 =) +ENP+ I+ PN -

23108 554
2

o X A i Jm_uli & Aaac Ally u(x) = 2x+3x% ol =
Elu(X)] = E[2X +3X*]1= 3 (2x + 3 ) (x)

G+ BN+ 3851 +1043))

92 _ 4746
2

B b i (e 5Bl Wy (o 8! Fip (X Ul iy (s s (S
Tl ad s
E[u(X)] = B[2X +3X3] = 2B(X) + 3E(X*)
= 2(42) +3(1554) = 4746

AN oS 1Y (15) Jha

N
£(x) = 3(1—5)() , 0<x <l

0 , S fac

U(K) Aegoaal A0 Ak gl Bl Cananl (X sl il ALY ABASY il g
A el (e JS G

uX)=X . -
u(X) = X2 —o
u(X) = 6X +3X? -

Load o eiuna it ga X adall miall Tl £(0) Al iy pad G JaaDl sl

:b‘
Efu(h] =EX) = | xf(x)dx=}3x(1-%x)dx A
—a *d 0
_ at 3t o, 3 1
—3£xdxm2(j;x dx = 575 =1

ATy



Efu(X)] = E(X?) = }o X (x)dx = }3x2(1 - %x)dx .
— 0

1 I
=3 x2dx 3 fddy 135
3([))( dx 2éxdﬂp | '

E[u(X)] = E[6X +3X?] = f3(6x+ 3x2)(l—%x)dx .
0

i 2 it
- 3.3 6x° 3x I, 63
= Ox — = = —— e o — )
3£( X X ydx 3[ > "% 4]0 o1 8) 8 7.875

el il Gl phasialy i o 2l 2y play LAY pnl Y s Clun (s
ey WS e all
6

E[u(X)] = E[6X +3X2] = 6E(X)+3E(X?) = 6(I) + (3)(%) = ?3 =7.875

8l 3 o6 ol Ll 00K, Y) = XY Al ol sl amf 2(16) ke
t M Jptall Gl Y g X cpmdaiiall puri piadl o ppiial

Y 1 2 3
X\\
1
2
3

(.35 0.14 0.01
0.15 0.06 0.09
0.20 0 0

X pdall juiall aaly W a8 gl aa f b

Tl phalia (X,Y) o piiall asiall o Loy 2dad
Efu(X, Y)]=E(XY) = }szyj xy f(x,y)
= (D(1)(0.35) + (1)(2)(0.14) + (1H(3)(0.01) +
(2)1)(0.15) +(2)(2)(0.06) + (2)(3)(0.09) +
(3()0.20) + (3X(2)(0) + (3)(3)(0)
=0.35+0.28 + 0.03+ 0.30+0.24 + 0.36 + 0.60 = 2.16
ol 2038 0K, Y) = X A (6 X i) sty ) adgill (91 225
E[u(X,Y)] = E(X) = Ziyix £(x,y)

“Ayg-




=1(0.35+0.14 + 0.01) + 2(0.15 + 0.06 + 0.09)
+3(0.20) = 0.35+0.14+0.01+ 0.30+ 0.12+0.18 + 0.60 = 1.7

KORPRTEE CPRPRTUR VRS QYL ¥ LIRS PR P P s oSy af Jaa™s s
fols LS il gl pdaiell (Maiall g5l Jgan A
sy gt Jgan o ass odlel Gl Y X g pmiall o il i st 0548 s
o (X 205 ot ) X piall glaiital

X | 1 2 3

F(x) l 0.5 0.3 0.2

E(X) = 3 xf(x) = (1)(0.5) +(2)(0.3) +(3)(0.2) = 1.7 :1f a3 430y

S ally agle Ulian, (o3 o gl i g

Al calS 1Y) ((17) Ja
(x+y)z; 0<x<l, O<y<z<l
3 <l ae
Lan S 2B el Amill Cannall ¢ (XY, Z) st dpiall Adlain ) AESH 2N o
»
UK, Y,2)=(X*+YZ) -
UXKY,Z)=X+Y+Z -w

f(x,y,z) =

T e (X, Y, Z) A pdall 4a0al of ey 1dad
-1
Elu(X,Y,Z)] =E(X*+YZ)

— I I j(xz + yz)f(x,y,2)dxdydz

121
= [ [J(x* + yz)(x + y)zdxdydz
Q00

gl

Qg b

%3z + x%yz+yz*x + yiz? )dxdydz

_“”‘)_



EREFA

!
A Z
= f—F— o —)d
{!( P T
gt 5 8T 1 1 1
s o e e e | s e e — = (3,23 ]
[12 24 20 18 I.Z 24 20 18

E[u(X, Y. 2)) = E(X+ Y +2)= | ? T (% +y+ 2D (%,y, 2)dxdydz

d

(x +y+2z)(x + y)zdxdydz

iy ]
3 S

(x%z+ 2xyz + y?z +x2% + y2? )dxdydz

[ L

gl

+ yzh)dydz

g‘.....‘.-
D ey, B

(3+yz+y 2 4% 5

1.2 ?3 Z4 23 24

= (E—+-lﬂ+-——+——~+-)dz
03 ¥ BY 2472

2 4
= f(i-r +§—)dz
53

At plaal ol pacial) DAY Aa giall Al cyay ADU g 5 Al 3 sl

@ 4y B

KX, o pmsiald cop il (o ISV sl RSN s £(x,) 5 £(x,) s 13

ORI G guin uslad G fial Al (8 Culfiune X, 0, o il oIS 135 qas i e

{1 gl it sl Lagiad o in sl g5 sk B(X,) 5 B(X)) oo
Elg(X)h(X,)] = Elg(XIEh(X,)] {3.29)

~A -



A
ol ama S lite 25 $R o gl O el o (i giidh
£(x, %= 10 {%,)
X, 9K, Gpiall T i siay Y s X o iiall 48 il GSH Al £O0,, %, ) i dam

sl dad ek grall gl Wy g g g peiin

Elg(Xph(X;)]= i T 8)h(x,)E G %, )dx,

S R NV S
BIECKORCG] = § T e00)E0x)EGea )y
- ( jg(x;)f(xl )dx, J[ jh(xz)f'(xz)clx2]
= E[g(X,)JE[h(X,)]

it Xy 5, (oinaall il 7 a1 13 Ay bl ) (s gl g
' pladie by paisna

:(2) Aagsd
s Jralad e giall Al (8 Alia K, X ey XK, Al il ol piiall 2S04
bt omt (o S) And ghall il o puin Juslan 5 gluid g (0o, g, (X, ) Apaaall (B g
‘ R S

Elg, (X,)-25(X3)-- &, (X)) = Elg, (X1 Elg, OG)]. - Elg (X)I - (3.30)

1(3) dagld
S a2 (K)o, B (K ) anaal) st sl 1Y
g (X)) = Xl’gz(xz) = Xz----sgn(xn) =X,
T Aiaa Xy X, Al podall b ppiciall 55 Loaic alf 355 Shie
E(X, Xy, X,) = E(X)EX,). .. E(X,) (3.31)

—\YY-



S T Ol g e Yo X Ul OIS Cun (8) Jall LY 505l 1(18)
o A8 jidial
f(x,y)z%(1+3y2) ; 0<x<2 , O<y<l
b Yo X il e JO) dudalgll GUSH ) o i,
f(x)wzg ; O<x<2

14 3y?
g(y)=w—§~¥—- ; O<y<l

FOY (De Y X ool piell oy ppiial o (9) el i Lisey e
fx.y) = £(x)g(y)
rob i s XY, Y, X e I8 (pnly M i gl () canenl
R(XY) = jixy—:—(l + 3y?)dxdy

2

- f.?ﬁ ].y(1+3y2)dy ix =2
4 ! 6

0

21
B(X) = J’ Ix —E(l+3y2)dxdy.

(1]
2 1
2
> %[ f<1+3y2)ddex -2
0 0 3

2
E(Y) =£ y§(1+3y2)dxdy

2 (1
X 2 5
= 15 |y(1+3y°)dy [dx ==

A (s (3 o pee 5 pnilin Y3 X 9t o) il 850 s (g

o ———

ol aas Cus ()5 £(X) Oiniale

2 2
B(X)= Xidxz[ﬁ:l =4
(%) ({2 6], 3

~\YA-




g
— B(X)E(Y) = 5}.

1 2 5
B(Y)= [y dy =3

w

:JWW&A

o B 8 g

st VX oY iy E(XY) =

[« 415
@iLn

ot st pitial  pesnd) Jose siallp Ao gial Lol 3-5-4
o (000 ) X pil al Jowe il g b L1 T yia X 04
1l
2. X

=

s shany (buund Jawn il o a3 Ly X i s 0% Lasie

i=1
oS ey il s k Sy (1=1,2,..,K) X 8ol S8 = F0x) Jial ce
X:ixi-f-%l JCML sl Jaus i) A4S
i=]

. o FxD
AWK AW Aad 4nid grs (1 =12, ,K) X, el it S —5= Jidi Ca

f_(g_.i.).:P(szi) o0 gi X, Adsiill 2ie X o yhnd piall Agla )

K =3 xP(X=x,)=E(X) ifhaiey

=1
28 Gl gy Dot X sde e sl b il e e S
n, =EX) (3.32)
U L 5h kil g el ooy ) sl ol ekl Ll T 25 G L
il ) lasal) das gidl
.« abusall y adaital) () gliad) _piall Uﬂuwds@muwag(3.32)wu

Jsiall cran skl ol g jeS Ay 36 o (09 5SU Sles cs5in 2(19) JHa
sl g sl

~yya-



X; Jskal P s
20ecm
30cm
40 cm
50 cm
60 cm
70 cm

X epiiall  lualf Jaws el Cuiaal Akl ke U.lc Jhal @1,@1 _),mu X i
3o (X pdal) aal) X Jmuq,_.w1 _me o l:;)atﬁ}mll djh.u e s
Zx f(X) Exf(x )
oo Y
= (205} + 30)(7) + (40)(8) +(50)(6) + (60)(6) + (70)(4) _ 1570 _ 785
36 | T 36 18
f3p X pall iiall asiall MW o5 o 3 ae (5080 a0
« 20 30 40 50 60
PX=x) | N The B % Y% Y
FasSe K el cazaly 5 8 gill Tl i
B(X) = ZxP(X =) = 20)(% o)+ 30)( J4¢)+

+A0)( / &)+ (50X / ¢+ (60 6) + (70X / o= EZQ 715:‘5

-hO\G\GQ\JM

X=

X =EX) i

:(Variance of a random var iable) (M odall jisel (s (i) b 3-5-5
b Ue Cum lal n i oo ol Y (Hade i by sl slag 3
A0 o Sl Al g gl _piiall o o A8 3 jal prlin

AR RS



| 1(4) iy el
X isdall ysiad ool o B(X) = 1 = b el Ak s T pta X o4
A8l Hasy 0F el s Var(X) el 4 e sils

Var(X)-= 0% = B(X ~ p)? (3.33)
Tl () Gllaiay 4B 303 Maaiie Wi pde |aiia X 4K 13l
Var(X) = g(»m)’-f (%) ‘ (3.34)
s £(x) Agdhaiay) S N3 | paiana Lol gdie |_pita X IS 13 0
} Var(X) = T(X—M)zf (x)dx @3.35)

e hial g bl il o) (5) s
Al i sal) e 3adl e Lld 6 = Var(X) Auls U sde | sie X (813
ol gl X el uiall (g el 3 sl

ox = Var(X) (3.36)
A adleny AoSalSeall 5 4 54D Ludigh A8 e DU 6 (1 Als8a A yarma (20) JUa
iiall A gosie 5 ) g sy A panall (o Gl U1 A ol e O peip e
e gllaall g .5 il Ao genall A8l pud oD M2 oy X gl
X o gtiall il adabiall Main¥E g5 Jsom aml (]
X o gtall _piiall sy ) p8 g ot
g el 48l il g X A gheall pasall ol ast (=

pon X opiall alaitall a1 w35l dgoa of (1 1dad
" | 2

0 .
fx) ' % 5 % 5 % 5
tot Al sl Jawgiall of X pdall pudall el a8 sl (o
B(X) =y - TXF00 = OG0+ G + QN9 = 3
tan X G gliall jpaiall Cplisl =
Var(X) =o% = ¥ (x-p)2f(x)

AR AT



2
uxung P

"

VarX)=(0- 2P+ A-2PCE+2- 206 s

18 436
135 45
ton X m&&gjgdhm}ﬁmbﬁwmmj
oy =036 = 0.6

4SS AN | yetune U sidie Tt X Ll (S s (5) el B 50 sally 1(21) e
2
f(x)=—(1+ , 2<x<5
(%) 27( X) X
By = B(X)=3.67 isa pidall Mg il sl aBgl of Liany (13) Joali B
Tl asd Can X W gl pitiall al Y Cansdl
Var(X) = 0% = E(X —p)?
= Tewefeodx
B _w3 67)2:2(1+x)d
—é[(xm 67) ,ﬁ( +x)dx
5
= % [(x3-6.34%2+6.13x-+13.47)dx = 0.723
2

Oy =+/0.723 = 0.850 ton X dall (g lumall ol pai¥) Tl Ak
H(4) A
30 JOCHIRR TR P PR PEQUPE KT P QI PEISTS PRI [ ) RE YRS W
| Var(X) = B(X - )’
=E(X? - 2pX +p?)
= E(X?) +E(-2uX) + E(u?)
= B(X?) - 2pE(X) +
Var(X) = E(X*) - 2p% +p? o p=B(X) 1ol Loy
:M”;
Var(X) = E(X?) - p? (3.37)

~VEY-



Laf (3.37) @hall 0 X stz il G ol LSy 4 il

M M a5 Jpan 4l adaiie Lol e e X 8 2(22) Jla
. | 0 1 2 3

0 | W W Y Y

s Jbmall il iyl y clill S X paial) byl ad s 2 f

i X el il piiall sl a8 7 rdad
b =BOO =200 =0 ) + O o+ g + B Yo=Y, =075
RTINS R PG PLF 0 [N
B(®) = 2 (0 =07 ) + QP e+ QP e+ P J)
TS T
of = Var(X) = B(X?) — p1* 1058 X _satall ol 18 ada
= a0 =%~ N6=>T64=Ns

Gx:Jg 4—075 jﬁdex.diL.a‘_)u‘ilu‘.\ux_ua.

ARty ) X sdie el ol of Laa g 1@ ABada

6% = Var(X) = B(X —)°
pepiia X e Al 8N prgin il M\h@g_‘wumwnpmm
A () 5l) Xl i) Jany Niis sl Adana in Lelidia Uil g

E(X —p.)2

ge =12
n

5o ol o and e X ol s 0 Lot
2 _1& 2
o ="ﬁi_§(xi“‘ﬂ) £(x;)
S s S S 4y (= 2., K) 5 S0 S5 £ = £(x;) B Cam

-V iY-



f=

£(x;)

3 ]:-.- s‘

vioh gl xRN e X pdhall iall AlaiaY

K ANy L Ay hy (1= 1,2, k) X dil] ol iS50

£(x;)
n

=P(X =x;) = P(x;)
T Ao g
o = éxfp(xi)——«ZpéxiP(xi)+ uz-é P(x;)
=B(X?) - 2'pE'(X) +u* (D)
= E(Xz)~2p,l +i.12
=E(X?*)-p? = Var(X)

fggde palal (bl el gd 3-5-6
gt O pabiiont (A pde juite calit iy i o g ooyl Al pal s e slaie
sl el el s
Ol ko O cuilh Gpaoe K2 iS5 o X A gial) il A Al u(x) CaitS 13
Vark =0 (3.38)
Var (ku(X)+4)=k*Var(u(X)) 339

A gdinll b gl 8 A asm g 1 (X)), 05 (X, ), 0,0, (X ) il 13 (3
:;.JE'é uﬂﬂ‘ u‘lc Xiaxgav-'-:xn Al
© Var(u, +u, +...4u, ) = Var(u ) + Var(u,) +...+ Var(u,) (3.40)

gy (g L aalall A Madl ey ARl il
Gl ¥ el e k o gasis u (X)) =X,..,u, XK ) =X, 3 uX) =Xl
" . T gt ¢ inal

Var (kX +£) = k*Var(X) _ (3.41)

o Al A pde O i X, X, X il 1Y

—-18é-



Var(X, +X, +...+ X, ) = Var(X )+ Var(X,) +...+ Var(X,)  (3.42)

il s Olfans G pde cy e ¥y X 0% 1(23) Jlha
il saibaie Var(Y)=4 ¢ Var(X)=2 ¢« E(Y)=2 « E(X)=1
B(OX -2Y -3)=5E(X)~2E(Y)~3=5-4-3=-2
Var(3X —2Y - 3) = Var(5X) + Var(-2Y) + Var(-3)
= 25Var(X) + 4Var(Y)+0 = 25(2) + 4(4) = 66

W(The covarignce) Cull gl ( piiad g 9238 ol 3-5.7
cas—siall Oy isal ) VX ol st (o pempitial gz 53 ol gl () )
onsll abaugia (o bagle JS (58 e dealond Zabiall Zegll iy (Y 53X gl gl

' o ol

- Cov(X, Y) =0, = Bl - (Y ~py)] (3.43)
i A (e Y9 X cpptall Glabisd) ol il Ly = B(Y) 5 py = E(X) Cus
il ans ol Bl al g o BB 5 (3.43) ADN (o

Cov(X, ¥) = B(X—p )(Y -, ] = E(XY ~pyy — 11, X + up,)

= BXY) - B(Y) ~p, B+,
=E(XY) -2, + i,

tdia g

Cov(X, Y)=EXY) -, (344
ol Aabgil Ragl) ant il 5 NN oyl A gisions 3891 (3.44) AN (e

1o s pRle o puia

B(XY) =Cov(X, V) +mp, (3.45)
Mol Sl Liad oS
BXY) = Cov(X, ¥) + E(OE(Y) (3.46)

7293 al Lol Loalh Ubina (a8 il

—-Yio-—



H(5) A
i ey 5y Lagai i al sdie (g puiie Y X OIS 1Y) A il D) e oS
ol 2, # 0sa, # 0 S dgiiis el a2, b, b, calSy

Cov(a X +b,a,Y +b,)=2,a,Cov(X,Y) (3.47)

:{correlation coefficient) ¢l gde Cnalia G bld N Jates 3-5-8
Al Al ) gdie e Gu el WY Jebea i e

p(X,Y)= LU (3.48)

6,0

s il e Yo X o sl oy el M e iVle c0, s Cun
siall Gy ) paana s 23e sa pflgde o iie G BT Jales 0 2©® dliadia
“1<pX,Y) <l o ol (1) aslig (-1)
:(6) Aausi
ol b Al ggan ¢Sy

p(a;X +ba, Y +by) =p(X, Y) (3.49)
a#0,a, # 0 yidga dael a;,2;,b,b, C

SOl b gl Y9 X pedainall ol gl cpp_paiiall gz 50 sl il an o 2(24) Jhe
i) cpda on B ) elea an & (7

Jpdmally mdony VX o piciall ol il il ot O (7) Jied (8 L g 2ol

:‘é.ll‘.ﬁl
N 0 1 2 g ezl
! %6 | %6 %6 D6
1 "6 %6 0 6
2 Y 0 0 %6
e >t 2%6 Y6 %6 l

-V E%-



saally g X A paliall it 568 oy 0l
2

0 j
fea 1956 186 Y6

sl by Y sl il wa s el

y 0 1 2
21 14 i
&) AtS 36 Aﬁ

Y X O ol (ol il sl i Y5 X (il 5 9250 il oy
rof as s XY

B0 =2 =3 , B(Y)=ye(n) =5

B(XN=Exy fxy)=1

1058 Yo X o puiiall 99 5l ol (46 dda g
Cov(X,Y) = E(XY) - E(X)E(Y)
1 44 W
6 39 54
e Gy 000, clual Fliad Y X Ol pdall oo piiall o Bla W Jalaa ey

= —(,129

ol
HOX2) = 5 22 (v = L0 2. 4 1
(X )—%x f(X)—ﬁ, E(Y )--};,y g(}*)—g

ok = B(X*)—[EOP Al
_10 4 14

—ﬁ—§=3—6~30.388

of =E(Y)~[E(OF
SR
2 81 324

108 Y X ousial i 15 Y1 ke 1l il
Cov(X,Y) _  ~0.129

=—(,378
Gy Oy v0.388+/0.302

p(X,Y) =

—Yiy-



il b ol Y s X Gpndiall oyl il s pell ol 355} 3(25) e
Legayy B9 Jebea amgf 2 (10)

Pan Yo X cusiall il g3l g ol (10) JOah (b Ly idadl
T Y 1 2 3

e uS
=
3BT AT

A \

poh X W sdol el gaish oot O Ly LS

s 1 2 3
f(x 1 1 i
2 3 A %
, g ¥ bl aiall g Oty
y 1 2 3
L/ 1 i
| ) i K

-

3 i Az dla g
E(X)=Exf(x)=2uy”
X . .h' 3,
- E(&'):§yg(y>:z
BXY) =Y Exy f(x,y)=4
¥y

(5% Yo X cusittall g g3 5all oGl 1 12Sa
Cov(X, Y) = B(XY)-ECOE(Y) '
"= 4-(2(2)=0
orss Yo X ceositad o N Jeboe T4 5
CovX,¥) _ "

X Gy

Cov(X,Y)=0 | Y

p(X,Y)=

~YEA-




Jhal ge-E o gt Laglgp U5 MY Jolny Vo X g ppiciald g g2 jall ol oy Lo
L A e A e o pe VX 0N il ilud

R
A

H(7) g
PX,Y) =0 S, Cov(X,Y) =0 oM oplbaus il ple oy pmiie Yo X ols 1y

1(8) A
o gt T st bl Y sl g gl e 50 3l L o ggda e Sy
90 LY, X A0 pde < jide A0 saaiall ol 7 oo a5 J A0 e
Cov(X, Y, Z) = E[(X (Y ~p, XZ ~p,)] (3.50)
iy i gmle 2, Xl il Ahannd o iall gy, 1y et s
| o A g LYY
Cov(X,Y,Z) = E(XYZ) - by -mEI(Y 1, XZ~pss)]  3.81)
I =)~ )= BIK Y = )]
o rob amd Y1 AENRY ey
B(XYZ) = Cov(X, Y, 2)+ bty +mEI(Y -1 )XZ-1))  (352)
U E[(K -y WZ ~ g )]+ ma BIX -, XY ~ Myl
il (yo 330 Jadsh o sde e o oL M) elan pspia ppans Sy IS
s LY, K A0 ghe it A0 (g Jabii WY alaa o dn Cam LA e
o pOLY, 2 = Cov(X,Y,Z) (3.53)

X 0'y Sz

—Y{4-



Lgd 51 gall gl 5 o el 3-6
:(Moments and Moment Generating functions)

Ja G adie el 6F = B(X - ) oy po= BQO) sl Jass il a S

o gty 1Sl ey 5 A8 5 i W Agaaad) Adua g el e Lagils X

P(X) Lsiiall MaiaM) gl L Lmd st LS o ma pgoda o} Ak Jgm gann

o) Agaln st oilS e Ol 5 Ja gial ol ole STy cipma Bl Dana

e el iy ol il iy 5t 8 0 iley 0 0a Y Slllin Y By

| (gm sl edlis) e e Y

g3 Ay et 23l pahaaid (S (A 5 Y1 Agell A sl (il (0

Aaf )y pa el Alsand (e Lo b 53 g0 5 ) gee P(X) Alaial 393275 5 S

' : tagedl by gl 3-6-1

gl ol o il Jys X e Hpie s (K A all () ASH o5l b yad

X = 0 e il 1iogd (5 3] duma Aad gh dsn o) (M ey ) ey il

Aoy (3t il il jaty K5 gAY And il Aasill aily (M, Dty Maie 4d s s

il AL p all O Aay (4 Dl Aol il (o el At a0 ) (sl

t3h P huadl dbugie Jga K plaie i 5l

M, =B -4 = 20 - M) (3:54)
' oh X =0 Jeadl Akl Jga X asleli 13g1 o 3adl
M, = R(X%) = Ex{‘f(xi) (3.55)
iofd |paiann X gl il NS 1Y
M, = EI(X )M = fec -6 (3.56)
M = E(XK)= [xE(x)dx (3.57)

:@Js‘;wmmm:enmﬁhw?}ﬂ@mm@J,:mw

Ve .-




Lk ot ol el igmall Zegill ) =0 b das il ()58 Lasi - |
Aalll a8l B n K gl puaiall S5V o3l 1l K = 10580 Lavie NS o Jua)
b sl il g) bndl Sowgiell ol ded gial
M| =EX)=p 158
G- (md m i dsn X sl sl W el ol e 0y e 2 L o
. ol ol el gl ol
M, = E[(X - p)’] = o* (3.39)
M, =0 = My — (M) o illall ada 6 Bl Cya
M, = B(X?), M} = B(X) o
ol gl Joaa ek g Y, X Jie ol s Owiial oy el G CalE 1Y
(M), =M})y,.... (M), = (M),
) Dy o A o L oo X yill POX) 050,530 gl Sl gy s 7l
e ll Josa sl g gl (o Apbithal (e Wha Bang Y pall PY) (ool s
o gl (e JSY sl

{(Moment Generating function) pgjell 341 el 4848 ) iy o5 3- 6-2
Ayl Lol A ;Mn Aol gy X ia e Jpiia ag3ed 520 gl DAY ¥
3.1.,,!_,,@15 AN sl oy a1 (1) Sy Lgd Jaons X siall cilielind
Pl ABally g 3t

m(t) = E(e™) (3.60)
52 30 (I ol b Bl (368 oy m(t) 3llia 330
sVl A Jgn M &SN g 50 o L g8 13 it 0 pe | picta X 1S 1)
ate ol SN 3l 30 gl ueiall g el 500 all A 1 aad Lild 555 e
' HERTN I

m(t) = E(e™) = Te"f(x)

<tx)3

= }:(1 o A (tx) Ao (%)

_\o\_



= Zf(x}+t§]xf(x)+~gi-2x2f(x)+...

¢ tz ' 3 1 4 it
m(t) = 1+ (M + 5 My +-%TM3 + %T.M'* - (3.61)

s A3 e B e g m(E) paied) Balgal Al 1 s A e pithue 105
ol agd o padkatal (Say e sl galt Aally Capes Pagdy ety Akas (Jgm oy edl ABS
AN Al 8 s LS 5l pell Al BUBSNY dylec 1 SYy AWy o gml (s p e

s @ Ay gkl
i B g ga X i ptin el (1) pg el 23 pall Atall s 1

d*m(t) Y (3.62)
di* l “
t=0

sedady)
A Bl Aghe 5 ) gons (3l 3205 T3] @2 g5 g0 m(E) 5l palt AN Al Lol 7f Loy
X Uaza gl 13l Ay gllaall o g Sell o hand 550 IS A t=0pms o oas (3.61)
ool 323 (3.61) Al S Gdall sl plalie (A sde jide
d , 12 9 1]
af{m(t) =O~z>-1\/ll+LM;+~~~M.j+~§’TM’4 L

2!
gfm(t) =M :g}gt:{}@hw
=0
o) 2 (3.61) ADaL A Fiaal sl 13
g —
E{fm(t):M,.+tI\43+EM4+...

dZ

—d-Fn’i(t) =M, N te= 0 panny
t=0
ol aed £ = 0 omypilly (3.61) Al k Adpall o Gidal 3k aie V8a
d« '
Zom(t) =M,
dtk =0

_‘0"_.



ety il 13g) g salh 5ol pal) A {8 T yaina Ly T pite X (S 13 1 © Altiadhe
: S Jalsally
m(t) =Ee™) = | e™f(x)dx (3.63)

—0

0 IE TR LA

m(t) = T (1t o+ “(%?i 4 i%‘%{ +EO0dx

= T f(x)dx + T xf(x)dx + T g%&%if(x)dx SR

tl
3t
hiiall A pall il Al b Wbian g i (3.61) A paid b g

==i+tM1+%Et2M§+ M)+

m@mﬂjﬂﬂdm}éim ,‘mhieslﬁmi“&;:m}{ GE @ ABadls
Al u(x) 2ilS 1Y) Lale 3 pagy . m () Sa gl jeidall 138 6 sl 2yt Al 5 g il
:“,’ngas u(X)‘nJJAJB.ﬂyJU.}n u@ﬁb&&gﬁ}ﬁxgil}&di oisdall b
tlakiie X A gliall jgiialt Led (558 (Al Dadl 4

1 (1) = Be0) = 2 en0f (x) (3.64)
7l aa |yt X (gl il Lgh o3& 0 AN
My (D) = BEe"P) = T emf (xdx (3.65)

:po el Salgall AR (sl gi 3-6-3
A Gyl Lgha S35 alliad pg jedl Bal gall 2NN 7y
ol le i kg X B dall sl b Al u(x) caiS 1Y
My () = B(e") = m, ., (kt) (3.66) (1
m, )y (D)= (e 1000) = e“‘mu(,)(t) 361 (0
Y, X b oiilla v(y)s u(x) Sy eoaliimn Y, X Ol pdidl o psicall 1S 13 (3
ok G e

—Yo¥y—~



My (xy + v = E(et(u(X)w(Y))) = B(e" )

=E(e"M) E@E")
e g
My + V(y)(t) = mu(x)(t)mv(y)(\t) (368 7 ¢
Bl Gl gt s V(Y) =Y u(X) = Xl 5% (A Aualall Al s
-
m,, (1) = E(e*®) =m,{(kt) (3.69) (1
m, , (1) =B ™) =e*m, (1) 370 (2

Ao i k dus
el oliiane Y, X ol sdad o sl S 13 (3
m, y(t) — E(et(X+Y)) = E(e:x .CtY) - =E(le).E(e‘Y)

tAka g

m, () =m(Om, ) (3.71)
Aliwe 4 ptie o yuitie Xy, XKy pee0n X, S 1Y 1 b LS 5 W) Aalall ppans (S
' o

M, sy .0, (O =My (OM,, ©.. M, (B (3.72)
1 (s AN n LS o) Al ¢ i) o il piiall 23l S
e X =Xy =Xy ==X s

My sy 1o v, (0= Mg (0 =M, (OF (3.73)

S Al pdiiie e gay (ol o) P el pidl X oS 1(26) Jdie
£ =P(X=2=(}) P X =012,

Lgtingii (95 0 g nal) A0 et (b Y ladl 2e 0 i Cam 1, Pollaays
q= 1= P sy il Jutal Jii g6 q Wl gladl Juial p 5 (i) S el

g il 138 g jud Gakpall Al ol and e

m (1) = Be™) = 3,:‘,0 " F(x)

..,.\Qi...




pi=

_ e"‘(g) prq
(2) e
= (pe' + )"

x=0

1]
=

x=0)

[i}

R et oS U ey

2@%Miéb&hwﬁj¢w|yn@‘5ﬁﬂi M‘Xuﬁ}l:{z’f)&,“:&&
-7L X )

£(x) = P(X =x) = x’“ x=0,12,..

.@m@ﬁt‘étbﬂi @\ymdeK&yJJ
ot onial 138 aghed 5 gall A 7 aas xie
X N e
m, (t)=E(e )*Ee f(x)

X
Ix -—l?\‘
ks e e
xzb X!
o t)\‘x
_a2EA) e
= xgﬂ x! =

R et ots U iy

W&f‘_,_um:_)m_pb_g(wui )q.ai..la.ﬂi“g,ﬂyz.“ M‘Xu&ﬂ (28)(}1&0&
Lﬂ,;,e.mhsdh_,o 3 Woblaug

1 Ry
f(x)= gJizde ] —00 < X <0

a+2n
tgh pwiall 13 g el algall 200 T ns Naie
m_ (H=E*)= j’ e f(x)dx
_{x-p?
= Ie 2" dx
. o © 21c
sl Cus 400 (00 e Gl JAlSH s Aay dy =dX 08 Y =X PR
‘ v
1

m, (8= J‘ 1y +n) e "2l dy o

—~\eo—



L 2
I R s
:ell‘ - e 2o dy
4[ oV 2m
' 2 202 2.2
- t
ty-—-z);z U 2:2t) +°"2 o by 13
2,2 oo (y—l,yzl)2 2,2
B L

o O
m (t)=e"e ? I

1
AN

e * dy=e ? oS f gabiui il

R ot s U alsy

1 o MS A jna X pabanall Jhglial) il g jal 50 gl AN il 13 £(29) e
1 5
m(t)=¢ (I—t)’ ’
0 A &3 hae
X waall iy et due il oo DS auali

tel

(o s @A (e salinaL 2dad)
dm@f 2 | N

dt Eﬂﬂ: (l—t.)sto % l
dmm)| 6 |
a’ |, -0, |
TEVEFS QX JEWUEWERLITITEN & (S TV
o?=6-4=2 1 X il ol G o¥=Mj —(M})* 0} La allis,

=6_—=M;_

S A e X pkiiin A plie ial Al AEUSH Ay calS 1Y 1(30) JUa
6
0 S fac
Aijra it gl B3gage i il 138 p g sed bl pall U s

, %x=1273...

A e st (caany o) paedd sl pall DA 1Y pdiina b X il O Lag rdadl
sl

._.\5"(._



x

e. L
m, (1) =) = S f(x)= 5 22

X =l X
LS asalls A8 paiid actiia ol 4y e A Aeduiall o3n ulS 13 L prpagily

©t(x+1)
© 2 2 2.1 :
u’x-f-l = (x+1) — Xe¢ .GFL‘
2, e
u 5&/ (x+1)
nix? ‘
3 u
ilzpw“ﬁfl = t!'clzynuo tdia g

1in 5 saetde g ag‘,\mﬁwumwoum .h.unonjsu._.\e;.n 238 7 Lasy
il 13 ) mx(t)w._.ilag}mam;;‘glmmgwm_,?mﬁ
g ymd 82l ge AMa M Y X il oy Jl ol Apaa e Saga e e O gilell

_\IQV-_



::LALQ Q..Um 3-7

D ysithe udind Shodarall X a0kl S 1Y Le oy Al eV e Al JS 441
RUTT IR SRR AT PR
:@‘JE&Q}AXBMlﬂ!chuUB)Aa}_);ua.‘é.wmmi
I, sy o & el dagm cals 1y

X= 3 =
A, G e et A s 1y
:(ﬁﬁymaﬁ}nXBchus'éh‘_ga_)na}iiw@_)m—@
-~
10 ,  bysea Aol S 13
=< § , A dagull culs i
k9 , AUE 5y e daml € 1Y
%ﬂ;ﬁl‘kﬂ&ﬁ)mx&la‘ﬁ!)ﬂhbﬁ_)’odﬁwam—.a-r
- 1, s dngill culS 1)
-1 k 3..31353.;:,:!3111&1&\5‘3‘!
\.
:@ylsii}nXEmmU&3&;\33JAJJ3J;;¢AJJJ:—.1
= T, gy lase Al g calS 13
0 3 5&3&1‘34)@5&1@@513}

g
Saiie o ladeiie 1 pliall il (1S 1 Lo pelin g A0 ci¥all e Al S g3 -2
.qusmuﬂqgwgmggﬂm\)wimL,L.:JJW:,bwﬁmi-ﬁ

s A (o e gy g 500 (g M s B e 3y il il — s

ol

ot ba il gl Jeadd 3 Bl Cillal) e oy (3 gl iall = s

.SH:,u 20 oo wilge el
o bt palad) Jhen S il b SkS0e 0385 53 a3

e 3 san ey 3o g plall cpasal g gana e Ul sde e X 1S3 3

_‘o/\._



X el sk o (S A S e )~ §

A X al e A SV 5Ll il gt ae f —

3t O G ) D X arial) oS 1Y 5 el cTye S 385 Aad usa ) 1Y) -4
8583l gy COBN 8 AN 23y ) el

K sl i) At ol i)~

Adlial X o (e Ao JS 5 aliall Cudl gall v gl -

gl oda e Cads JSI Jlaia¥t am f -

Aty Loa el ¢Sy slanall Aall il 1Y Lo iy oAl ci¥ladl (e Al S 6 -5
tohpall S5 pa ¥ ol L B pdie jueial Adlaial S

(f‘_
0.5 . X=3 an
)= < 02 , . ()
\9-3 % x=5  ledie
o~
"O 3 s =1 Ladic
f)= < 07 , ) . (b)
06 ) X== Ladie
—
1.2 3 x=4 Ladie
f(x)= < (c)
0-6 3 X Ladie
N~
o~
i R
f(X)= < 0<x<2 (d)
0 , S5 Yac
S

._.\gﬁ._



¥ R 1 i
£(x)= pxsy O
0 , A3 bz
bl
' ’ 0<x=t
£(x) = ©

0 > S e

G et 2l e A pliall il XS T e o) An g4 -6
‘#..\Lmﬁ.x\” &..,.,gnjjﬂl S LJ‘:LS‘ Jaga glatt s k5;'.! Lot o] -y epnkdall Cpa s
Al oty 1 pd @l canenl g K plall el

i) S 13d (gt € S 4 L o) s 3 g sl <SS (a0 T
S D S0 PSP P PR i€ i gmaall bl il SN s e Ju Y G sdad
Ay el i il s Y gall il

(s A5 U il el g R Ausdin aud e pgda 3 a8 (e 4d g8 Ao gepa -8
i i 230 o Oy X g sall il 1 it A ple 8 g0 2o sanll e
testlnalth 3 tidal Ao ganal (8 prpudll 5 Joal
X Hahall peidl Haadt aas il Jye sl -1
X gl iall (g bl < athy Gl 5 (pab sl Gl 2

A Qi AS AN ) LAl S Al pabusis) pgda 3 Lasiga 11 Ly 38,3 -9
e e Jy X g sall el S 1HS A ple 8 et Gpuien 5 00 PHER
e shlaalti 5 il e ganall (8 A spSlh AT (pudiga
X G Hpdad giall JisY a5l Jpre i -1
X pdall il g jmalt b oadty il y by a8 530 caald <2

~y



I ia Wl s gt 4 S U plie | yiia X o548 -10

X | 0 1 2 3
pX=x) | 01 . 035 0.4 0.15
b LT ) . :L?JMJ«
o Fmpml) a5 AN el @8 X sall il uisly W aB il Gases] -1
conidall Bagd

g(x) =14+ 2sinx ANall uinly B a8 50 aual -2

Cig ekl e o glally Jha l (i€ L aaal ) Jila O | padad o <11
Ay JS U pe quin g 4 ol gl pamamiial i B (3 Ul U8 gt f (o
sy dliind ol b pa ol €]y b b Bl sy 5 i
ial § sl s Gpaliad Ay 6l Jnay pie Jliialy cpumnall lginlon (o8 Ay JS
e el 1 800 B

A Lt ul ) gl {( lad) Jaua i) e giell Al iluss Jlee¥) Qo y aad 3 5 -12
el i1 ANal culS g 6ol gall 038 gl o JIall 0 plall il K A8 3

LY ¢
J =10,0008 -
f(x)=P(X =x)= * ' i
0.1 s x =~10003% Ledic

o) gndl 03] And gl Fagill ae o
tJEAIG &b jme Tflaia ) 4SS ANy Ladaiia L) g | psie X oS3 -13

fx)=PX=x)== , x=1,2,34,56

= A

XK vl o bl il e dad il Al 2

SR



Tt LS X 3 gl awiall U se g cbaad 55 50 43 gia 0 gl Anad Liga 5 13 -14
1, 5 s ol culs 1y
3, AkSAaal cols iy
X (A phall il Gy sl Jaus giall aaf 1
apsall udell g bmall Gl a5 bua) Jagiall ga L o Y = X 45 g 13—
Y

K==

IS A8 e 43S A5 | yine U g2 | it X S0 -15
fxy=6(1-x)x , O<x<l
- osiall 133 (5 bmall Gl a1y ey by ) a8l g

:g.a:uéﬁsfut.a){ﬁm(ﬁ;ly:; e =16

1 5%
f(X): i-e - x20
0 , x<0

i slladll 5

Adlaad 23S Ay & f(x) ) 2B -1

K g phall uiall deanall gy )5l Ay 3yl -2

P(1<X € 2) JaiaY! caua -3

ottty lall IS5 X il iy N aB gl f -4

fgh S AS X pdiana  H gdie it -17
sin 2x , 0<x S%
f(x) =
0 , A e
/ ‘ :L..A_,lhn.“j
Al S By o £l b
P(F <X <) il counl 2
e . ’
T g otmall G paily ) S X gl il gl N gl an il -3

—V1y-



g(x) = ANl oy ol anf -4

I+cos®x
AN U jn §paiana 1 gtie § piia X oS40 -18

a
x2+1

f(x)= —00 <X <00

taglhally sae clia Cua

X il sl ALt 80S Al f{x) AW (685 S a ol L e -1
X piall Aeanall g3 Al anff 22
P(-1£ X < 1) Jlaiay¥t cawad <3

el Jpaatl A4 e 38 jitall LaghiliS Ay labaiia ol e o uiie Y, X <19
Tt ¥ -1 0 1
X ~ -

0 0.1 0.2 0.1
1 0.2 0.3 0.1

CY, X o B Y Jalne aa

ol i iy ol e B3al s gl Dy i o domy Y Slen (o 5iny —20
omall jpitall X o83 . JHpde JSb ey G and g el gu Banl g
2o ot Hgdall il Vg bnand 5 G eliagl) <Blagh s e Jal
teasthadl g Lo Lnmnd 5l 6l eall edlasgh
CY 5 X o gl 0 paiiall il 5 g e -1
Y5 X on bl ¥ Jalaa a2l -2
O of culiiine Yo X oS 13 Lad 5 -3

1ALl 48 e AS Jubell Legndti€ dlla Ol sdiene (S gdie o) yamte YV X o84 =21

x2 “.2"!+2¥2

f(x,y)=—e 2 , =0<X,y <00
2n

:Lrlﬂlaaﬂj

Allaial A46S Ay 4 £(x,y) Aok 3 ca -]

—\1y-



Y3 X e JS) gl SN el -2
Y 3X g S bl ad sl o -8
C LY X (e JS1 g malt il el WA
Y o culine Y X 18 1Y Lad o -5

Lagiie LYY debray Y3 Xy pitall gz a3l ol 2l -6

s4E ) Ay AS jidhall LogBUS A ) jena (il gude () e Yo X -22
' f(x,y)myz.e"“"*"' , xx0,yx0
t ghladdh 5
Adhdial WS Al o £(x,y) AN O ot -1
V3 X o gmgiiall oS 13 Lagh oo b Y X g JS Oitialglt (sl 2 5t -2
Y o (Pl
Y X ol pndl o piall g2 et bl 2 -3
SY 5 X (0 S8 g smadl e ) = d 4
Y3 X ¢ Bl ¥ drlne 204 -5

et 50 5393 (g0 il o ol il o 300 gl 3 ) gea sE W g1 -23
 oan e sl il gt Al i B X (50 ) Uy 6 i 30
o Gy Sy gl 1 o AV Gl e § ey IS o3 Abilh o3 g il
U PR
Y o X oyl (g jiiall A il ASSH AMa 2 gl -1
o pyein yell gyl Jada JEEH 13y W s Al Adsiil) ¢ iy Jlial g Lo -2
| aglasi kel aedlzd (g 350 gy 3yl

] X gy e el W) st A iy gl gy 1 i X (524
‘ el gl ookl (pube Y o
AgllaY) 46 ANy K diane ) pile JM 25
f(x)zé—e"“' ¥xeR

i




:L._.JJ.‘L.A“)
.mx(t) L—Lw.:J -1
USSR EUR EUNEIDG 1o . B R NG B

CoAS g el g 3 gill (9B Ledy Alias 38 sdie b i XX, X cuils 1y 26
o el t oy Laga Aygiia m(t) < piiall o3 (e S ag el 53] pall Aol
BX, +..+X,) = nB(X)+3n(n - DEXHEXK, ) +n(n - 1)(n - 2)(E(X))

~Y1le-






c-'.'gilﬂ el
ML‘.\J\ ciday 393
(Ll @)ﬁﬂ! - 4.1
Ol 53 8 )53 — 4-2
(s2aulal &3_53%1 - 4-3
b (i g aajgi - 4-4
() S8 e gis— 42
ol a5~ 4-6

Jale (:):.‘.)L‘“:’“ 4'7

~ 1Y~






Ruald cilny 50
(Special Distributions)

A pstinl) il ikall Loyl g gt IS L LS Tikall S L e
g ) S A giniall y alimally i ey gasny Lo SRS (p0 Alnabial g Lgto Alcsial
T S g 558l gyl (3l Aals, WIS cinially cllabinal o3 32l
Hgd o ally Aaddill pg )i g md SISV GB Jia W D e Gl L
Loa cighagall glaal Colpil b lgiganly eilabasiial ¢ guin o Lgia 5 el o35t
Neiie (S o Hped ki Ao g pdd o cuals e Y Ll a3 st
Lan 5 (ladetia) Somita ol (1 yaa)
Wenitall g5 g3 2 Alaiad pyssih Ao |
oS3l 3 SIS e Lunmy G Led e

((Binomial distribution) MY g3l 4-4
i Ul 5 Sl Y o ) Gl Auaa o AH g5l aud iy
gt gl e ALY 5 ol (Jil Al e Bl e e teie JS (g s
oo G fma ol A Y O glaell o2n Jia o iy LS AL o0 P Je
Ay ddglae o adieg ¥ S gt of tls S3Ry juady (Bernolli trials)
Ghantad angl lgumns o Wliua (65 O g il Y slonal (e 230 o i Jad 52ad
G a8 g . S 0y Sl gally dag il il Asaiali y Ciflda Alacoa

- 114 -



ol nateiy § el led Sa s (W (Guslhall e Jgeastl) clataill aoe il &
P gl L platl Jltiad (S 3 A gl <Y slaal e 0> 0 i e
o Adaiinall Ay S a5 e ga s B0, D) el a5l Kagd e Ade
sy 0aS ol S (U Beliall gl iy g AN gy cilinds o AR (g
Ao 4 5o Ay Gora X dgghnall dlull 230 sy 308lio g3y Capn Ay ghosa Jf

x=0,1,2,...... , D ZA P GREN PRI

i Jidind TP g il (b A shea dadu Banlide 5l ) sedn Jlaiad Of Win @) gl

sl s X ks o 530k Jliind 3 3nd ey g = 1P gb Ry ghane Sk 528l

Ml Sl Sy aalialt e n é.a..ll by Aigall A Ay hanal

(_PPP-§  |94G..q=p*q"~* =p*(I-p)"~* (4.1)

Claaldiall e x n-x

o X e gl Ma o3a gf i 1an (i Bawt T aad 8t g B30l Mokl

AN AR e Casy CYLAY e b Cpads Cilalasl)

n!
bS o e ey . 4,2

(A 5 goal) AL Y) AN oy A 20T Al

f(,n,p) =P(X=x)= 4 CaP*a"™ #=0.125 o n
0 ll (s (4.3)

en =20 o ol i ey (4.3) DU 3y Ly 8N a5l AN D Sy
Ml (4-1) JSatl p=0.20

=YY~



P(x) P(x)

oa T 022 }
’ 0.20
0.18 4
03 = 0.16 4
0.14 |
0.12 4
02 - 0.10
0.08 -
01 | 0.06 |
0.04
| 0.02
H...t.;‘dbx H -3 X
¢ 12 3 435 012345678
(4-2) Jsa ’ ' (4-1) Jsa
B(n = 5,P = 0.80) B(n = 20,P = 0.20)

a8 olSal e iy s p=0.80 ¢ p=5 Laie %,atmi sl (4-2) JSal e Laiy
(4-2) A IS b GSallyg 5 ghaa p s 5opS 0 Letie Sl o 01 s

AUl g sl patlead 4-1-1

Faia € 0S8 a3 Leie (Bilasall) el w25l (e GBI g5 o i -1
((4.1) 83 Bay)
ol Jaadh NS pepa gl E(X) = nP 5 L3

B(X) = 3 xp(x)

3

- n: Kl — X
£ xDin—x)P ¢

= S __(___Ll’l—l ! x - lgn - x
=1P 2 E D

X=|

il s x-1=y 5 n-1=Ngajiy

- \vy -



E(X) =np z T e
= npygo Cy.prqn-Y

=np(p+q)" =np
p+g=1 sy¥ alyy

Var(X)=nPq - -3
o am L Apalid o3 prgain sil y
War(X) = EQX -p)? = E(X?)-p?
B(X2) = E(X(X ~1)+ X) = E(X(X - 1)) + B(X)
E(X(X-1)) = 2": x(x=1)P(x)

g)x(x“l)gfn X)IPX m X

n n{n-1)n-2)! Ih2px-2

xxz(X 2M(n-x)! iy,
=n(n-1)P2 2 _F(“ﬁ?“?)*ip qm-y

tdla gy .m=n-2 L.;ﬂ_,y=x—2 ‘U! Luia 8l Cys
E(X(X-1)=n(n—-DP2(p+q)™ =n(n-1)P?
N a(X)=EX?) -2 =n(n-1p? +np~(mp)? =mpl-p)=npq 3} 2 4ia
A‘ - £ b + -

Cys. p = N csn > 0 Lasie Gl 2358 00 B(,p) (AUl a5 iy - 4
(3300 35 T Al giall ChanPh 30 pud 0 (Japuas) Aabaad asi A
b S 185 DB b g 5Shay Y SISH (58] (DU a 40% IS 1Y 3(1) e
AN VLY (e S Caualh (s 8 ol (s3a)

o oy Y pgta 4 -

3 g Gl Y pgie 6~

ol o Sy Y e agia 2 -

- \¥Y -



o 9 Shey Y B e agie 3 -y

aeal 2sn sl B 058 listsa ol dia 38y (Hgdall puiddh ol Jaadls et
GOl e S X M gdal) patall of Vi i 5ly Jald () 8hes W (5Shey Qi

u;SvXa#d!!UJS-\d‘ Apndll A <l G oShay Y
: x=0,1,2,3,4,5,6,7,8
o ag (4.3) ABSH AMa ciy i ey

pX=x)=(§ f040x 060  x=Q12...8

£(28,0.40) =1 . 0 N
rod i agde
pX=4) =1(48,0.40)= (f{ )(0.4)4 (0.6)* =0.2322 -
p(X=6) = £(68,0.40)= [g }0.4)6(0.6)2 = 0.0413 @
pX€2) =px=0)+pXx=1+p=2) —a

= (0.6)% + (’13 )(0.4)1(0.6)7 + (g }0.4)2 (0.6) =0.315
pX23) =p(x=3)+..+px=8=1-p(x52) =
= 1~0.315 = 0.685

- ™

81 ny 150 3 dpiia n g 1000 S 0n 00 f pbondl 2al zlid 6 3a g (2) e
4,}!@ el Oe S Gaald Cany 5 re 38 Ao Al 16 G laas

Al LS B s all chse gt —f

Lshao SV e omlgbaa g~

" JBY e o yhaa (i~

o i gy (Goshana by Gshans) AHER Spdy (B pded il gy Jandls sfad
Al i 33k A ans A0 sl Alpad (panie AAY ham b 232 oy X
x=0,1,2,3,4,5
- VY -



150
=1-p=0285 =——={,15 =5 i) s LS
q p p 1000 n Ol Al

o a3 Gl (4.3) Caal dlasialy
M Aoy X =0 ey Aol 168 chan

p(X=0) =f(0,50.15)= [8](0.15)0(0.85)5 = 0.4437
pX<t) =px=0)+p(x=1) : ~
= 04437 + [ 15}(0.15)‘ (0.85)* = 0.8352

p(X22) =l-px<1)~1-0.8352=0.1618 “a

e o Lot e ot 1 im0 0 23 o s iy s £(3) Jlho
Poe S sl 25% a3 3o 5 et T ()l el CalS 1S 34
sl gaaky 55 f(x,n,p) Jlaad) 46K a4 -
ol 5 gl AN~
- 053l a5 il Calll 5 dad ol Al —a
PO<X <D ~-»
P(X=4) -a

(Do pa= b Sail) B0 daaiy () pball priall 7 sad Jlgadl (3 ghaia 30 1 zdall

K=0Cigax-0,1,2,3,4,5 00 @Y o i Jia X el o G s

JanS o dg B e Conn RS X = 1 Ly {5 M (s) Rl 285 s Jiad
A ADANy a5l 1) Adlcia ] A Ay 18 e

1.y byl =0,1,2,3,4,5

pX=x={pra-prx X

0 Ayl

M() = 3£ (x) -

x=0
:-X%O(;j( k%et ¥ (1— _211_)5 - X

...-\vi._.

f(x) =




= (e +3) = ;}%(e‘ +3)5
b= BX) = M/(0) = (et 4+ 3)h ety o = —dt =2 -
45 45 4
2 o MU0 =12 = (i — o) = 54 3 12
g% =M"(0)=pn? =np(I-p) 5.4.4 7
Loy 1 Ly 1
P(OﬁXsl):x%f(x)z(gkz0(1_3:)5 kb= -
=G+ 53 =G+ =g
px=a)=1(4)=CMyra-Dr - =sihy G =1sm00e -

/
i(poisson D.) gsul s st 4-2

i Ao haY b o Jali Il Capall e yaall A e
ST Jia 33000 Aabiss o il o ame_?al}majisgm@uja

PBY (RACNY

3 i S5
8 k8 A Sl
(eiitine 3 3gad Ailuall O ye a3e hadas Aol )b NS 3838 o) dfhia ff Aae e
fllanl g g gt sal g sl A Al A g SH A,

i ol A A Tabea g adaiall BN g5l cpa el Asllay gl gy g5 Sed
il e b AU = ety = 10 = 1 Badee Agia ) 3 A il Gasdl g gis S
At Agia M 5550 gda pe 2 yite da ol g sy Jlaind ity LS {(aaliall 30
A b giall ) Sl e Ghalag Gaan o g g8 ) JlaiaNT ey (b 38 e
Sy pemt i 13 T8 1 3 B i A S Lalg A 5l Jsla b (ol i)
s o ami gtey pheall AL 5l N& Gl g g pae o g by ool Lund gty
s g ldai 2 ) ) pae iy Lo gay Jaih 0,1 Al it daly X S pel
AN iy ey B adatan (4.3) S a5 Ay AL il jpadd o dlaieYl
fel LS (g gud g1 a8 AEaY) ASUSY AMa ent Al g (gl gy JLaiald

A lad o Radkdd Ll YLV dae (AL 3330 Ay ) B it

_\Vo_



(M)

B gmre ko012, @.4)
k. St b §

P(X=k)=

t i W 5l e ol ol i (Mg 0 gudd 2 (Japung) Adbns ging A e M Cupe
B gSaal Agne 3 5l A sl S sse ko Jhey Lady

Ol 34 @it el 4-2-1

Var(X) = E(X) = At = -1
Var(X)=EX)=A Tk t=1 Laeg,

<P <t -7 7

PX=k+1) L B
P(X =k) k+1

A
P= o0 on s Oseal 31 pa s 0m B(np) A a5l oty —4

A-—»00

limit(n) prqhE = %{:re.”* ol gl

X . .
[+ ] o k

B0 = $ (X =19= £ kEL e iy s 0 dpstsl gpent
k=0 k=0 .

(?\,t) B ekt ] (At)k-?
M2 G 1)' Sy e
=Ate M et =t ‘
Var(X) = M ol bl oSa diallyy
OV Allaad Aa & (el g A T Y i AN Ay ale
5 (A)¥ i K |
P(X=k)= 3 Aottt -
i ¢ ) ko k! kLO k!
2 ?\‘ k
:e_kt[l'l'?\.t'i“(lt) S +( ) +e0]
pli k!

Ie*lt'eht =

S (4.4) T3 g g3 il (R UL pala L

—- Y1 -



P(X = 0) = [(—R) ] oM g
pex=1) | G0 ] By

k!
Pf(l:s.{x:z)z-z'"f.ue—u
P XKE‘ E.E..}j_l_- e"i“

( i

Mﬂdu}mﬂ d_m\.muﬁ.‘-n_ﬁ.lc- M,;lwm uﬂtydjhuuhﬁuh.}aaxt&m}.

ceee i gl G aa i g anB ) e L p gl
PX =k +1)=E:P(X = k)

S Aolu b dgia 5 e gl g2 @i 0 X il L 13 (4) s
P(X22) 1 M JiaW i 3 ¢l b 0 l“é’

Ae={J7I0 =202 il s el (04) i DD e 2

k
PX=l)=ter k=012 7 sls
ki
P(X 2 2) =1 -P(X < 2) = 1 - P(X = 0) - P{X" =1y ans 4le
4] 1
_{—q-z—_e" _2__3"‘2
O !

=]1-0.135-0.270 = 0.595

6 S e o Ol 1 Gl s By X pbed il S 13 5(5) e

Steall dory of Jaisd caanls A=0.4 Aabecl Cum () gud o2 st pazig dal sl & gl

abad B0 5l
aX

P(X = x) = — Mx=0,1,2, 1 (4.4) el e 1 dad
x!

tap anly g pral D Slead St pte Jlad 7 e 4oy

—-\YY -~



Q-i‘)ie

P(X = 0) = -04 = 0.670

i psin 528 Uiy Ciny usumt}melmm«m Slealt Jhast poe Juaiat ol
: ULS Aliiunall lanSl i Laay

P(X = 0).P(X = 0).P(X = 0) = (0.670)? = 0.301

sl SN Claina e Ao ge Wha 300 e g dadea 500 S (g 5 2(6) JUia
(3o il Aigea G LS} aie 200 LAY (30 DS

s Andall 8 Uas (gl sa Y

25 jli.all M‘WQMMUM#H’“R__A

st dadall 8 Y1 o cdad 3gng —a

pomiiy 5ty B3n] g Anbiall sl e e X 9 gt patall O il 1ol
% =0,1,2,..,300 1dus B(n,p) S8b gl

P"::'.—L“O.OOZ « n=300
500

il (paal 55 i B e 13 fan 5 a p g L S 1 20 T Cus
% = np = (300).(0.002) = 0.6 :ud 51 Addea 1 a2 e g <Ol 3 2551

P(X =k) —Me"k k=0,1,......300
0
P(X = 0)~(0 -6) g~06 = g-0.6 ) e alay
1
P(X =1) :gl'f?)—e‘@'ﬁ =033 "y
P(X >2) = - P(X =0)~ P(X =1) = 0.12 s

- \VYA~



:(Normal distribution) bl s jsil 4-3

G N, 0?) Sall ab ey b )58 Al s o 5185 w50 ol oo J
il piall el bl )Sa S 13 5 el (il e e i @ badyg b 5 SiW Jaun gia
B obanas 2 SA lh Ja e Jgn ABLRe 6y 0y 5505 i (liay ) cals L) X
Ll Loty 05 aw e cho iy 385 X paiiall Sl et el 1y g sl
g paih (o 3l il el S il s A g i B LY e i
g0 A giate YN aabs iy o S0 a5 e JUB) Aply Aidyg Afleas)
e JUE ld Gy 1 o sy LY gl s g SiLia (g0 S Aa e )

(skewed) sile o A Bloe pe o e e ady

1
¢
i
|
{

1 o yall i

R -h-

slo s b 358 (s b o sila gy ysil ke
lin o ok Gl il K3 80 S ok e BBl e 5y gemy S
a5 @5l

(4-3) Js

bl asg o ami (S Sl (o 505l ASl AUV | 8 LaS) )y et
shs (4-4 JS8) W o Sl ol g8 3Dy il ciladlas san) A oS3 (U
o s OIS 5y p=175 kY i Sgn LN Blaiay g5 ks B
o Sl e el o al el el Sie Jiy Tas (e ) sk o i

o3ed (4-3-a) A 8 LS Blatall g 1 ST il (e o iy Cila_jael cuiial

- v -



PO

o el
. - . .h-]:y

| ? v in ) - T i

po= 175

4-4) s
Chualall (ganf (g sS3 ALK bl s Jiay S g e

Al e Iy L Lm0 50 Atk hnpo of a3 il

Ll g N iaY) gl ol § gmona g shony Ziabaal cdaline g sane ot B2y
B T ) 8 (g S LS (gl 3 Sl ol iy s pacll il
() amd v g Anial (ye S g ol ot LIS Ax > 0

b b - Xy . K .
P(a <X <b)=limit Y POO)Ax=f(x)dx= b J a 0 et S dalundl
Ax—0X=4 a
O 3 sy uatta Gl gintey Sty (oepbl a3 ol 5800 et (e BBl
A X el 0 siiall o jetial ALY AHAKH Ay Loy 5 < yngs sliall Gl
i . Xiy2
f K)= e T( 4]
(x) odm (4.5)
Dy ={x:—oo<x<oo} ol ey dus
sl amd ARALY DAY e o850 haeny

E(X) = [xf(x)dx = (4.6)
L el g) ookl 7 3o LS

— VA -




2wy = B((X ~ 2)s+w — 2 = Tk —u? (4
0° = Va(X) = B(X ~p)? )= [(x - f(x)dx= [xf(x)dx—p?  (4.7)
—0 00
B 5| s ol el 5l ey Lo g 5 yadl Lngdall iy 3530 Al ya g
LM G dgle 5 X pdall il (pa Yy Z g Jlonl e ol sliic] iy 4y aal gl

It )t 1agd 2aash
f(z) = J:;_’tale—zm (4.8)
Mt JEa gty 3als

(4-5) geit .
N(0,1) g malt (gmarball 23500 cBiog (530 (5 fgnal (pmalll imiel

@11 b Gald A panall dOluas. 5 Lo N Olighil |50 5 7€) pasindll 50 g g
"ot anmall bl Cpans Z G sl ol p oy Jainl 4 imial Ciad whaliedd) Jidi

. . .
L

P(a£Z<b)= 'lff(z)dz | (4.9)
a

= YAY -



N5, 6% ) aabll ga56i0 el g 4-3-1
Al Blially a5 sl Gad 53 el LSy
el y L) de s a8 ol 0 g bl g P sl dau gial) o —1
Oullll ISEN 3 L Allanyl Ayl 3K A phall il claaliallp cililnl
1) Laghe 233 Cus (4-6 a,b)
-0 S X Sp+o b5l o g M pdad) Huiadl o8 o bl o0 68.277
P20 <X <1420 b e il N pdall paiall b cilblalt 000 95.457
=30 S X Sp+30 bl Gaa ol pdall uiall o8 f ULl (30 99.737
Bl ey Gl LS elaat ISt il a3 Cani e e Cus
P(u—~o <X <p+o)=006827
P(p—20 < X sp+20) = 0.9545
P(u—-30 < X <p+3a)=0.9973

N(,07)

15 N(i‘ll ’ G% )

Hy = Hy

-a..
il of giad s i g N, 02 g g3 a0z oS By=i Lt Ol 35t Sy

Lty g st 550 2083 g1 oy JSEM (e Jaadlyg
st gl Lt g ] L jai¥1 aany
(4-6) Jedb

- YAY -



Adlaiad 23S A0S AN 2 ANy | g gl pnsebl il an I Anliaal) 7
SN R IF QIR ING 'SR R SN G g JS -3
P s gia S 1Y (Lok ) T e (bl ) ) ool il 08, -4

Nl (?f,' ¥ alt A!Jmtj

O oV Ao a5 lmoll gl g 5l Bala Jglandl abasiad 1@ dadle
A 53 saael b il (o of 2 & jlomall Ao jall Ciad QI 3 ganll b iyl
$goanll (b Jtin¥1 e T3 Lol 220,15 € 13 i 5,81 Gy a3 7 il

o 3Sa g 7 dgenll (& 21 a5l 3 sal) Sl 5 0.05

g el el o5 s N, 62) sl )l cyn AN 48 jea 3ny 1@ Adiaden
Pasi 5 Sl Ay lomall Y Samdall il ol e By pail) o) _ynf Liag N(D,T)
bgd oy ptaal o A pesdall W Lsia Y ilias) g mall pmlall o il Aalall sl
sl At o3 s Y f 2 % lanedl Ll e all W () cililell gt o gy
tand g ma it N(L,02) gisll s psine 6 Diad @
P(a < X < b) =P(3’:gl’iszs§§l)
- b a—yl
=P(Z <Ry -pz <k
by a-p
03 o3
= | f(2)dz- [f(z)dz
—0 -0

(© aaaMall Gy 5 el sl Aalall O ghaal e 5,88 COLASH ol Camsd Ca

o sl Lo itla & 35ty A pube Aglimn) Ay e EH CLERYI (o NS 2 5 1(7) s

Una s Loy
P(Z<-0.54) o PZ<1.72) -
P-191£Z<145) - P(Z>029) -

i laia W lowsd 5 podlis Jolamall 20850 13 4yl dpapds cilaall 3 Lag s dadl
1 Aalls

= VAY -



172 1 -L,? ~
PZ<1T)=F@)= | — ¢ 2 da
—0 f2n

(§ Sasdy Jain¥t Laf 0.02 agand (ghy 7= 1.7 2yl plal 22 (aladh Jgand (e
2 =172 Usish Afaly imial cund abuadl i 3l 5 0.9573

V(4T Jedd

if S —ta
P(Z <~0.54)=F(z) = j sl I dz = 0.2946 '
—00 Af2n

pz2029)= | e 6% dz
2 e = [+
A . 0_29321t

K 029 1 Y
=1-PZ£029)=1- | = ¢ &

=)
=1-0.6141 = 0.3859
P(-191<Z£1.42) = P(z:;i 42) - P(Z < -1.91) -3
-1.91 ‘
& I f(z)dz If‘f(z) de
=0, 922@0 0. 023607 0.89413

— VAL -



=y Ul S a5l Aitaniall g Jeal s o Abas &y je5 b 2y 3(8) JHa
W g ol 012 (5 bime iyt g sl 266 Jaw o < L Ll gte 1800 e
Ao g 270 LY 260 o Jani S Jpall ST Aesi o) 52

PORY: E PRPAFURLYER POV RPN LN 1 PR TS0 YD @ TSN 8
o piond 260 s 5 5 o3 s of il cluss, 5a cagllaal  N(266,144)
P60 <X <270) gl L e sl 270 o sandl g

Y el a0 Y i) Jasnd o gy 1 g ma by b X sl o L
NS g jlanall ) glandl plasial W) gty

260-266 <7< 270—266)

2 )
=P(-0.50 < Z < 0.33)

= P(Z < 0.33) - P(Z < -0.50)
—0.6293 — 0.3085 = 0.3208 = 32.08 /.

P(260 < X £270) = P(

tomabl a3gi) a o ABGH 4-3-2

e a0 Rle gkl 255 g0 Ailema) el b a8 Cpo SN o i
X Aona) Do g a3 iy Lagas g 5 ia p s fan 598 1 055 Losie B(n,p)
etk o o 2l age il 1 lani) painal IS B puardal 55l e
! A Al 3 R 8 Apnshs 5l el o 0190 (LAY ANaD g 1
pr—aeh Y 0 A 3850 Adlgil Bl fh aarda e PV pinall ) Sy Lovic
18 . pmnadl 58 cisall e 6y S5 el o aks Wil oSa s X g s
it L) i i ke Ty 6 (5 fumal 4l ity 1 Al Lo s U IS
Do Ap S 5 i)y s 8Y Ae e B Xl 1 20 Qg JS1 X Lnes A1 pend
e sag pt b iall Jm ouaeds IS0 500 L pe § i K e oSy iy s
AN &y ) aide (ya

- ‘AD_—



HAS el At 4 ) @ 4y )k

s e (D300 :ya leda JS pan) CilS J85 5 € alaals 4901 pde il Laal 1y

alt ZJLLD‘ o] (ﬂs_)\._.;a..dl q‘_)""“du“'}’*“}h((ﬂr""’b)ﬁ ok _5136'.'\:5) q_':l.m} &A".n.o

(gobmpnall Ad ol s o =1 adaangio gapke 558 L i Ley 35 g s X A gdald
o A — .0

.(agJ'L“Ls..AH ‘,5.\:‘11!..!;‘.\]1 b!q,_y.l.“ Z—Wh— .)_..u_muu_,%_g Giw"j—-‘ﬁ*

JSG ge il iy 230 OIS 1Y e AL Ay ki sl 0 1@ AL Jaadla

1 05 Laga e e 5 g 5sin K 208 G 91 sl (813 60 91 il

Clnadipa g Ailide plaaly 33 0ake il Gl ol @ ians Y La (g e

et (Uniform) guilsis o(Normal) (owspd ta 35l Aoiling ol Ailas)

i Saayy (4-8) Sl i G e (Exponential) .l 5 (Binomial)

el Jpaall bl e eVl X dau giall oy )58

A a5l o et | o aasal | A ael | aaa | Altad
il A wudlate | e Al |

Cnia § Pls 4 | apbzon | Dhdaghin | g | opos | o

(b it g e | apl abiaa sty n;30 i

WY1 Aflaadl clesiadll clag 35 AT (e pi gl Lo ady il Jyaall e B3,
sl LS5 108 Rl a5y Latie el JS20 i) b 33 R s T 91
13 Lsapuas 5ol iy grshal) w5 gl e ol X 355 O Ausall pas ol

* . n>30p8

= YA~




o o ) )

t 3

‘,'yk ol adiadd o 4
FIT) £ PIX) ' £
A 836
[(X1.Y

Y

Lo LS 20125 )
= 2 leaie X el dagio a1 55

%) P(TY £

=25 en =30l X Gyl b fia aa )5

i

bRy a3 st Ao yiia Al cledas e Gadt el Ay, ke gy :(4-8) BLA
Dl pma o Ji LalS el o X 2y 53

X o (10 25% Y e o Ay K cillansiall 558 ¥ 2ad 2 il 1(9) s
- | . o?=d ayla,

= YAY ~



Oty g = =40 Doy Uik 0583 X sl 35 (8 1530 & L 2

el 58 Y dmilys S sl Al 450 Gue il oxt z%z%
Z= xl(;r % —f12“40 ",'J and (g lamall
10
X, =(0.2)z+40 ey
P(X <%,)=025 e P(Z<2) =025 g o Lagy
Z=-067 U g unal gadall 550 J g o 30 i
X, ={(0.2)(=0.67) + 40 = 39.866 il g
£(®
&

dmgma o g pial s o 33 Jaan b iy X il 1 (om0 £10) o
e 1als 0=0.4 o3 (5 lne Ll ety =25 08 L gia X a5 58 oIS 13 e
diy of cind gt Lad ¥ AdIal coilbnus gha dnas e s g Wllln 36 (30 (1585 A sl
A Jlasyl s, il e X gy f Jdind 5ot Lag 24 g2 X A odall g
| 245X 837

ABbeud )3y =36 Ayl pon (S5 a8 X g o e o ik bead)
P e s s 5% X st o oty @ 30

cﬁ,%aa_w b ) 358 2 o

1058 X = 2.4 Aol dighadl 4y pmall dn )b

- YAA -



7= f;_ﬁg—x - 2.4-2.5 =—1.50

P(X <2.4) = P(Z < -1.50) = 0.07 rof i s
Cah [2.4,2.7] 5l Cpens Jaus giall ¢ g8y Jlaind T 2ai LS

PR4<K<2T)= P(%ﬂo—g,i <Z< 3(31(“)—‘-627}_5-)

=P(—1.5 <Z <3) =P(Z < 3) - P(Z <-1.50)
=0.9987 — 0.0668 = 0.9319

b g €02 5 1 YN el (il gl i R3Sl Aledl) Ay ks Gl e
e o e i 13y 07 gl (0 s Ui ¥ AN 0 S
Bie oy 08 S2 Lt Y Cua 07 bl yp S 82 Aell i 4 112 30 Leara
il s iy Un Sl (i 2 3O el 30 T g sy

N\ _ #
ety e o i 82 i G <30 B g S 1 z!’;/“ <l
7

it g e sl gl 5 Y Ul o 2= g/wﬁﬁs,@ucm

Jn
& g o s 155k o bania b pasiub

Student T-distribution :t (i si) &2395 4-4

it g o 3 taf e U (W.S Gosset) camss aaldl i t g5 o
I ﬁ; ‘alw:u s ALl Al ey 550 (50 oty T qujsh s
Al o3 of <y o2 L'A\J.ﬂ‘ Riggea by sl dgeph Cladias o st W]l
i) o Jai ol AASSY i Ay a gt s i A dime U
B(S2) = 02 10 o pdaad i Aby 143 87 48yl

pna (a3 gl Aol e Clige Sl gia g3358 e Gt el pablDs
Agin s U gmighs g 3 p 8 il o2a O dnsb g3 ) pms (oY) ibocss]
A Ayl g Vgl v M~ 1A ed) Ao 2 Gl B jlymall 4l e

- VA4 -



] ading e 33 sake 48 e Ll a5 Jow il Laa 2K e JS S 1
P padl piiall Gl 1 Adaas e s il ongd
- (4.10)

v=n-1 s ey baf bk b 55
UV =0 Al igia 558 Cum e (g bmall gaslll ol a0 13 iy
1 ails

Sn] ;JL—&WUJ—A‘WWW%EJJ}H@%Q»S PRV ) LR
Al Y 8 LK 0 il
PP R |

&l pale

(FESYCIPR IR
(v=3)

(4-10) s (4-9) Js&

V=250 diliie dypn Clasug b pa)s Gade  Z bl o)l aie g Gl gy

@iy ol LS dgaiy  nial pdalis 48 Badly 8 m= 4 e 0y Levin € g5

S il e (Tall apa) & palt s Adbanit wisladll (gaa
Sl il Ladamy (g f i e S Dy

geinall (3555 Losie fanl Jaill Lan Lubia e ¢ ga351 o 5 U S3IL paslly
A1y CDa b delasiul e i W Ao (o2 el Cigsee e g) ) sl peada BV
B et AR 5y gy g paih 4 LS gnpilall ey 0 By il el (3 Ll
atshon o 0 gl le L pnad 3 S il i i 030 a3 shes el

~ 4. -




o) Lgainny (3o 3 &g e 0555 Saie LGN G lldy v=30 (55 Y Al
(4-10) Gilaall JSAY dniia g LS

s dey ven—] el A e G st 3 el da ol Gl ciy a8l Ga
L 0l gl pealie 230 (it g Ay pad) cla o) Uiy £ b i b
Jidi Al g v ol (JJLSAPSJ“bpi_)ﬂLﬂh!ﬁLﬁM‘ﬁJ‘qu‘t?ﬂdj‘huﬁh{}
P IS PRI W Lilas) i LS 5583l a0l die il cind dabul Lok
1=25 Laaic e aad Cus L Jhiia) U3 i (s 3 ganl] Uﬁjan_gi aaall g g
3gendl ot 0.99 S Pty <2.492) = F(ty)=0.99 s ve=24 0
o T pmmindl g (Asanl) ApaS) il JLaia¥l A3 a5 F(E) Gt Jsan 8 pualall
A Jial) Q1 6 e ed Jland

v=lyy
R = | ol - dt (4.11)

iy (V—“z'%)z JEQ+E) T

( V+l) (-»Y:i)‘) L dla g A0 prada gii s

cligall slaal Ak 5 F(1) (o810 Jaia¥l @llus, g 6 (il SN oy s Lesdy
ayal s
M a3l F(ty) ol van-1724 Ll 0=25 Ayall pas sS Ladie

E(t).

F(0.685) = P(t,, < 0.685) = 0.75

F(2.492) = 0.99

=1

3 o A)! 2 3
0.685 2.492

(a) Jsd

: A s 35k F(ipe) T v=29 0l n=30 Al pas 0% Lasic 5



F(0.683) = P(1,, £ 0.683) = 0.75 _

F(2.462) = 0.99

{c) Jad

Y Ua Y] (pudil y B Do 550 b 2y sladia (955 NS Lo, taw , e o8 0 BaY (4-11) Jsdd
DD JEEN 53 il (o laad)

SR (e o s Lealid Jau e O A6 oyl Aol 36,0 =5 (1) Jta

Ae ol cole¥) 13 o Ky o glea ye ol oy Ll p=825 ¢ 0 285000

el LYl da e (S S5l o3 Chadia e n=25 2 O3 Al gl

Lng 3 0 2S00 cltie 1 cudle 138 .S=105 $ s il jaitsy Laik % = 780

- 14y -



ol 780 ZS8 (o ¥t Yl daungia 058 of sl 3 ) Ga il o Laghe
Sy

A3 iy 40N Aa 5ol ) il o chaakdall Jyesd e iy Blasad) ode Jie Jad adl
i LS by v=n-1=24 4

S 105
v N
=P(ly $-2.143) =1~ P(i,, > 2.143)
A shally L ol LiSa 10 £, Jgan 0n el ¥ 2,143 3500 Ay hadl o ) o Ly
(0 (4-12) JSAH (a3 Can AN 4y il
Pty <2.064)=0.975  P(ty S 2.492)=0.990
Pt $2.064) <P(1y £2.143) <P(tyy < 2.492) o) ing taag
o)
=Pty 2492 <P(X <780) =Pty <-2.143) <1—P(t,, <2.064)
0.01 < P(X < 780) < 0.025

257 G 1 Aty isng JSY e g gl 3 Ll 780 e J gl 3 ing Vin g

- - 7808

P(t,, < 0.685) = 0.75
P(t,, <1.318) = 0.90
P, SEISAEN.01

0725 L Ly, <udghe an )yl Gl gaall p@ll (any :(4-12) JSiB

~yay -



g palad 4-4-1

E[t] = 0 s{s} 4 e A0 2 okl A jall dud giall Lol ]

Var(t):%z : n23 Lae t gl oolah -2

P9 Glaa ! adiaall (i Agaglea pde Ao Duald By gy g )50 padg =3

5_mS gl plasl (0985 Lavie anll Lguiany (3a t o oo i 4

Va8 Gl Cidlagg oY aasYl pdinall andadl gyl Basd et g sl =5
AREY 4l () 85

L Lag ) g 08 il y S poall (Sl B0 LR (ol 2y b 2(12) e
Al U oy 075 Lena Al glie die 33 5. e p=120 lghangle Jga
X =121 %, 1205 x;=122 x, =119 x,~1195 gl
119.5 € X <120.5 550 enia U8 058 of Jlaad Casad

Siels 118 o el 5 2l 121 G sl S 58 of Jlaind canaly

b a5t s 1 02 Ol Cigyme ey a3l ek oY) acdaall of Lay 2dad)
o aad s By sSAl VLN abasd

SpRi 892 1004
5

ke Vs
§=1s? = i(m ? J (0.6)" 0.1 +(1.6)" +(1.4)* +(0.9)"
5

- 0.36+0.01+2.56+1.96+0.81,, 570 _ 4
_\/ s ‘/ 70 - 714 =1.068

A ol gl Y st o S a0 By ) A2l Ly
o |
A 0L FESPIEIEN I PR Pi,.:aé.’i-.sd oalainas

0.478 ~ - 0.478
e
= P(~1.046 <t, <+1.046) = P(t, <1.046)— P(t, <~1.046)
ol a1 taia L ki |

~14¢ -



= P(t4 <1.046) —[1 - P(t4 <1.046)]
= 2P(t4 <1.046) -1
it Lelind (350 0 g 130 palall Jgand | b i gm0 cad 1046 a2l 7 Loy
LY 1 ani Ade 5 0.84 g4 Qi1 1 S Jily (0.90) 5 (0.75)
P(119.5< X £120.5) = 2(0.84) -1 =0.68
tbaan oSy Gaplu) udiy g

121-120 1.
P(X 2121) =P(t4 2 1068/[) P(ts > 17¢) = P(t4 2 0.956)

=1-P(t; £0.956)=1-0.85=0.15

P(X <118) = P(t, < féig}ffo_) P(t, <-1912)

ol aas el il ik,
=1—P(t3 il 912k
=1-0.93=0.07
DY 58 of Jlaial gpe el 121 o St il 58 of Jhaat 2 2 lially B
AT e a1 oY sapadl o ) Jga 8 s oLy U Lady 118 o J8 5 5 p0m
AedEl J guadll g’

chi-square :(y?) ¢\S paje pajsi 4-5

padtug (gl g Abaiall 4 ) Sl ey 550 (e (518 papal MV (g ) S 25 gl iy
gaalae O (38 g Jie oY1 Sean (Y aainall Jga Y shaill (e SISH e Adall) AS,
13 e ol cilisad (ha A gans o uilaih 5 (Goodness of fit) e sleal (jo disna |

| :?ih.a.a.}“ pctinall il s o 53 pale cls
x? 20 oY g adul e m& m:ﬁu Al Vagd ddlaaal GHUSH da b ey
A sl sl

Fhigiiid s



L2 13 ~1
X (y2)3Y (4.12)
f(xa‘(,v)) = P(x%a,v))dxz = z 1 (% )

25"1“(%\;)
A ADANy ¥ png Ll 5 guayp Ailamn) a5y %2 ol s
K (o; ~e))?
.2 Z.Zl( e i) (4.13)
1=

Gl B e L Aalal Wle A8 3o ST cv=n—1 clagheall i =k Cumy

Agledll A&gﬁl\gﬁmoi tYé‘}ﬁaﬂlMMi Uiyl (;i :t.;\.il.'s:m]i LMM}M‘

. . k 3

.;\a_.‘)a.“;-i.}_)ﬂ]dl.oh‘(lc ct':nPi ‘ n:ZOi-h.u.ii Y@l#l)ﬂaﬂ@hﬁd’l
=1

ot LS v Al a3 Cal oy Juaia gindes Uiy (4.12) Dl Jias gy
;M Ja

f(x*)

(4-13) Jb
A Gja cha iy Y2 g8 el BN Ay giaie
12 I tiag Loy Sciie Lynae | pskie it s Aibian] T 5 4} 5 L3P 503 sy
Dol o it Afima ) o3¢d (5 Sa aosth s RSN s Ty Sactia Ll g | puita
LJJA:I.“ C.‘:t\.i On L_IJLL"L“ (54 L;ID anall ﬁ}ﬂs (4.13) L.‘!Ln..a:.y‘ RS Al g Alaiall
- 141 -



5 1l L s 4?55 Lasin ) R il ) Al il s Yl
e—in i 1l 5 € 2 058 Laie Sl g el g e wlial g T Lt iny
Aplaadl e iy Aty chanliidl o Jpdia ity Lo g 058 8 WSt Fapks
e e pa )i pallad 4-5-1
2 =0 -1
K& vkl 3l Ao s 5o L saly e e adies £y %) Aatsh s -2
lagleall o crlaaliall sac
E(x*)=v -3
Var(y?)=2v=2p -4
v>2 baicy x2 =v—1 Ahill s Cuat DAl bl Logl =5
Syl 5 LalS BLall gai sy 4tly (aadl pai e F(x2) D inia -6
V 4 sl
1olS & e Jglaa 4-5-2
oo Lgifldialy v 3 pall e pal 5kl da jall cilaall 418 &ios Jsdr muagy
pd Tl 55y v Al il o i Ly sl TXYBRPLER) [FEL iy
L oall LBl ey oy atdl cind Gabiadl ) pS0 JlinY! Jieg Cuga 6 giaal
- X2
f(x’)

1

\\ o = 1(20.915:4) = (.484

(4-14) Jsid

- 14y -



12 o gsinall G e g gy (00) il huany Jghanl ot gl jaslyy
PSR W WOPL RVIR W PORSEL A NPV Pt SRVLCIE E SRSt P
st pSallyy (4-14) JSAN b iadell cund Aabuddl Jiey (535 P(22x2) ool
v ok g o el bl e NGy da s Ea
oy IS el 2(13) Jlha

Xfo.ors,y s Ao vy =%{0.0s,9) F'S i A pall Aol -

12 >18.307 Jlaal o

2<18.307 Jlaial ~a

0=0.05 3gaadl Condy v=0 Anall B8 pall auall Ay g1S pae Jsix o aadh idall
oy vt Aapall il Jlaal iy Jpsed e ni Bty X2 059y = 16,9192k
Ay o754y = 0484419 1 020975 350sl

0=0.05 3 senll i e oy 18.307 488 ol a3 Jsaadl e~

P(y> >18.307) = 0. = 0.05 :tf s} v=10 4 ,a0 45 0,

P(x2 <18.307) = 1-0.=0.95 :3f aad (8 88 (o =

:(F-distribution) jdud &1 4-6

L) il sinn il Al 38 ) rlind Atbas Yl cojladll o LASH (A
e i rlins o ) onmy 3250 Jane (b A b 2my of s
(gl rlting LS Y ol Agia 3 5 duy i o LY 39n CalS 13 Lo 48 el 32 g0l
) Cpadine b 3aby sine 0o 3 sa o 353 0e 8 OIS 1Y Lo A8 e
clel o obd 81 L :uJ,.A'wwt ling LS Vol Logandine Dy cilidn

e il cadlisly iy g Cilisy opiide Jlee prdine b Jo
oo @iy g sall Aul ju (1924 « RA Fisher) & o <Y sl o3a oo 4lally
e LogiSly cpilina pillias) Omdina (oS O B30 Al ple i al @b
pinall (e (it (ile A ol 5 LS e A Al 0 Sy g

~ V4A -



1205 07 ool cndinall LS i po i e gde 2 0, IS0
it A1 e (gl ANy S vl cpo 33 galell Ayl B iy i Cus Lo a0
St 9t (4.19)
83 o3

il ) S, . ~++ Mb;ﬂ_)huﬁ_g‘&ai‘}um)mg“ PETEL ) LI
2 23

S LS Ly e S' il o <l )5S B am g B e liail Gl
2i

LI84 (skewed to the right) cp—adl yas gle o ate 4y P adany Iy JPhaie

2
Danl Lagainns e (1 Captliant) Opmdinall s ol aal ) e g;gr Al ¢y 8

2i

@ omud gf Cpainall 535 A o 8T 5 by Sl (62 =02 (s st Alls)
ol 138 e g sal e Al Casnid WIS Aiain 5585 LagiDUAT e 5 Laa ki
i L 535 000 Al 3 foeall REUN 38 A 3 iy

F(vi,v2) =S%02/820? (4.15)
Y il 0 Ayl il 8 §F e

o il e A el el (516 3

¥ Ayl & pal a0 vy =1y -1

Al gl Gy el A vy =1y ]
ety 5 355 g 58 539 Dciie Lyl | ppiie B AGL) AN &y Jlgnall A2l
gl Aally £(F(vy,vy) 4sls Ay caped oMy F padsi

v i o ]
()= F((V1+V2)/2)(vl)/z/ F{ 3 ).(1+%1—F)‘( ) ) .16)
2

{ORON

oo Ao (Y s T Je My e O<F<oo dus
Al (5 Sl sl Al o3s sl LS

- 149 —



f(F(6.24))

_ f(F(6,10)

sy =6, vy =24) ol 3 F(F(v,,vy) TS B inia pucasi {(4-15) Jsl
(Vl =6 3 V2 =10)

(1) Ll iay il ALaaY) a5 A0 (o JS e 20Dl s Al 28N (35
) pls Caa (B) Gis

-0 -rsbgrger(*) [i(3) (7))

sl Ak il Al O a3 F bl a5 alas. (g

E(Fv,,v2)) =525 @4.17)
190 4 Oy
2 _
Var(F(v, v,)) = —2tVa—2) 4.18)

vi(v2~2)2(v,~4)
(o a0 Lagia s

v, s L VaFsZ |, E(F)-1

F a)s aias (v, V5)=(624) 4 Faou F pis oais gia gy (4-15) Joal
Lal€h (el gai iniall US ¢ ) da 3 gy LS (v),V2) = (6,10) Agpa oy

— ¥y -



s A BN paadly ey ) g sl el a3 L Al o i
i ya baf Lagatt i o ading O 1 V) Agadl feon (e Jal ading Y F )

F # F ok
1V vy W

F Jghsp phadicd 4-6-1
i g amathy cplise Cpndine oo (leaaYl sl 3l 558 RaesY
it Ly (Jua¥l s ASH i) ANaia¥] g sl Alls Lo Capeany F ol 4 g0
3y Fop vy, vy A0 4y tmall Gl colion ) Cam it i e (v, V) st
oo (s A mall A jall 2y (gmnulm dabaal o) Jlas¥! Jidi A 0 dad apaad
o st G Vo V) Aall et g gasees el B o e Al Za e

Fovivy = Foos,610 =3.22

B(F, 23.22) = 0.05 o o

Foviva =Foone10 = ) Do NS

P(E, >5.39) = 0.01 ‘ o
f(F)
»

P(FSF,, )
LI L

P{F zF

-] l:l.\!l,\'2

‘rw— —— . -

L4

o

2
glj Gl 5% f it 0 G m By vy’ il 2 geal T ol 2oyl g g i(4-16) g9
2

TR ERGURIY

-y -



PSigF =1-a;;,IJP_S;12u>F =q g
S wvpvy) S5 wivpvy) ¥

(hdind (posin Aibiaal AAUN cila ol pb lawsay F o s Jalh il ¥ gan lllin
Sy vy, vy deggal ala s Gilisad P(F 2 F,) = 0.5 Gagesill ay el il
';‘-"":’*J"m BBl Fc‘:—‘t‘& ‘-.".'!:'.)m by ALl Ay podl Clad (il P(Fc = Fcz) = (.01
by Aalgded Aa ol AAUN Qs jall Fy 3e i Laiy Al 4y 03l (e Ay pusal) 4Ll
borie (g Ja B aad gl e 2931 (3 ail) Coill Cus lo saledl Copn calsandl e
s o Sy g el AW Akl al at ol dlasiad 5 g2>g2
S . ‘ 2
g By <100 ol §P<8F culs 1y W 5 piba Jataadl (e P[§J,T>F&) Jidial
i Sz
LiiSay geadag (5 ool Aajall Aibabally s Mg a il 3aY) b SuaV1 Ll ool
LS F(vy,va) e Y3 F(vy, V) quund o ey §3/87 casss (gl canlsih calis
AUl plosiol ¢Say LS Alal) 03 (G oad gl (5o 81 (580 Aandl 1Y 5V AN
¢ Foupvgy OiesnSlaiall g Lo 35 Loslell (critical values) (uia poll (pfiagilly diatal
(Al 5 ) gally S0 L Fl—u(vz,\/])

F‘ B Y] = ?m‘ ] ;Iv v (4.19)
@, Vs,V » VY]
rl am AL AL alasiily
R B
F0.95,6,E0 - F0.05,10,6 Fa 4 06 =0.246

1

.. B
Fosos10 = Foorios - 787 = 0.127.

_\‘."_




dd Lol g Wl (i jodl i sl (0 S gy A (4-17) JSaY

F
(4-17) Ja
P(E, , <F)=P(F, , >p) i F el gk § (ol oo
Joias A il o Jlaall plosid LiSay Rigne 4506 5 8 euin F g gy Jlaial lusly
ol aas Cun g el kY 53 el
P(F}—-a,vl,vz < Fc <Fa,vl,v2)=1-—2a (4‘20)
Aaoal dal By, i Lt ol U Ao padl el By, ) e e

(A-1T) Giad JSAH b LS 0l Lol

GV Lo (12) 1S e F a0 S o Tyl ) Al Q3L el
s a3 pamnny AT a3 (n Aeald e LaaBIS 5 Lagaiony (3 Auals
oe 5 galall Al didlaly i) &y el Zpjall Ciy s oS ade 5 (T-distribution)
2(4-14) Caukiih

_ 038t _S{/of _ %1V (4.21)
‘Y2 ofsy Siod X3V ‘

Crmainal) S LS ns e O Bpell 8 3k o Dl By beal) Ao 0 o
A 2B e i L A sdal 4tk g oy (15 U8 g gosia Gaflaaa)

— Y. -



H 3 L’Jhi

Ny N e 90 QAR e it e e WS 8F ¢ S e JS S 1Y
od i e 02 c0F ol (ssdy gl ks Ouilas) Smdine (e o pala
gl

I FAd (4.22)
T x3/va '

vo=n, =1 cvy=n—1 4os Japus F aish 6 Gladic e (o3 e

sl (ke ctloaa) Cpedae e YT Jsaae dud jal & 00 4 1(14) Ja
Gt S 05 Sy ny =166 m; =11 sens I sie 381 25 <0f = 03 Cus
e S Canal Lo i e §2(2400)2 S7 = (2000) i

F0.9S,l(),15 F0.99.10,15 FO.OS,]O,IS FO.OI,IO,IS

Fy 051510 Fy.00,15.10 Fy 0,15,10 Foonisa0

rofsaall DS g3 sl da el Aa ol B ans Aealal Jglaal oy rdadl
Foosao1s =2.54 :ls  Foopions =3.80
L (e Ay gl AP0 A pal 1 sas ollall S g
&= Slz 0% = S—lz =] —W(ZOOO)Z = 069
Syor S5 (2400)?
s e F, ddldal of s dde s ol giapsd GRAD Gfis )3 e sl 8
o ol Dpsiay 3530 Canaindl 345 O g sl o cankilh T ]
P(F, <F=3.80)=1-0=099
P(F, <F=2.54)=1-a =095
i a0 Al (4.19) A8aN (ajg

1 1
Foso,10,t5 = = 2 {).22

Foouisi0 4.56

' 1 1
Fo9s,10,45 = = = 0.35

FO.OS,IS,IO 2.85

F,

MY,i_



Fos9,1510 =

(O8]
H HE”»-—A
Lo

NS

Fo.gs,315,00 = 55
t ) AN pe aa A5l
P(Fo99,10,15 = 0.22 < Fe = 0.69 < 3.80 = Fool10,15) 2 0.98 = 1-2a
AN AN e
P(Foss,10,15 = 0.35 < Fe = 0.69 < 2.54 = Foos,045) 2 0.90 = 1 - 20

B PR



.B‘ALD QJ_'JL.G:I 4-—7

6 =2 s hsmal) 4l aily =12 Abaufie ganh a5 o X aads O cale 13 -1
A VLYY e NS J et ek Cuanls

P10<X <13) O PX <10) P(X >14)

P(16 < X < 20) P(X <10.5) P(X >11)

Al ot Lab 2= B g RN (sn) (b A bseal Fanplall iz 5 S 1 -2
adlin ) o et Ay el agiln o 588 of g6 codl) A8l 4y sl

o e 1 cpall 53 ygite puisd s nall il iVl g Jaugh o IS o =3
1

n=12 sz '

dge gi 33ab 4380 5.5 ga 03 aaad (58l 55 b a0 e W daugia olS 1Y -4
L 0% Aukiy 4 gia e SIS Gy

it Al 55 p st 9 Lab asil et i (e Qi e Olie sl -5
ol ny =25 A0 A paag nyp =31 (A Auall paa OIS 1Y clagils
P(A <247) , P(A2247) 0 38

.aﬁglgdmytuﬁwt,@an;j Ua_iy <Jibkl 10 e ille -6
iy 55 a5 3sas Jlial g Lo
a7 ging 3 e s Jldal sa L=

(A qhn{ (80% 4dalad Jana (il e aaf dsllad Tagas Bl 4y pias il —7
SN e e 12 ki Juainl L . gim pall Vg Lo e 15 3 ol 5

aediia 10 L8 pde U_5ia) 20% Apusis A0 palone s Lo Jan o) jpalsall iy AN -8
resgilaall y AT 038 (3o Aatiall palisell (e
paluaall o3a o i il esne 353 Jlaiad L =]
EY e A6 el D 350y Jlaisd e —0a

- -



iasthall s 6 ga ppll A Lo dilaie b A8k 5eS Jlaed gan Jiea oIS 13 ~G
e as o aseS Jhe (gl Gigan e St L -
e p g b SV e ol S calbe & gaa Jldial Le —on

(éJLm.ua,nui_);_:Lj acta 30 UsJLa::j Jnsa gia B ypiaa iy ey etlea’JLﬁa.xndm.ac-'lg_Iﬂ
gt L o bl a5l Bh g 55 i sUal lesd T s ccleba 5 o
Paetu 23 e i La 3yl (hasd of Jlatal

@Ms%&)ﬁ@\&al‘\m}”‘_Ui.ea\:.&.nicﬁ_él};.;ju,ﬂtla}()o Cha o o —11
toosthaall 5 10 0 )38 (g s < jailyy 65 5 8
el cpmadl G peila 5o Cady Al (O 23e g8 oS -
an el o Lay « I 12% 1 ool Lle an A p0 T oo Lo =0
AL Ae gazall o il Lo Juoa

.I‘I'&_)M‘wlcd}amj\ @)ﬁ@yg&mwl}a@m%jﬁaajﬁaéﬁﬂlga)”lz
s sS day opa Ve gl e DB e Jpasll Jlaisd ga Loy
Losrls Alal o3a b

S me i b a0 )5 O A pran gy st ~13

rimssn 5 g5 e 53 1 60% Lol A S 13 Uil 30 4 3 o — 14
iy adll plasi yuslio e daady |_puaie i€l b gl by s sia e IS

1y =31« n =25 MW‘}J cudl ¢ e us ‘n,_i‘.;m S%cS]Z s 13 ~-15
g3t b L e il o oF = 15007 = 10 Lgils (il Cpdiaa O 0053540
ST/S3<1.26 « §7/85>1.26 Jlaial ga oy il (o Al g 50

e §1/85<4.89 Jdsl g lén, =12 ¢ n; =8 gl paa IS 1Y -16
»Ofleasit Cpmainadl ki (5 bl il sl

-—.".\IW






ol 4y ks

.)33531! Jﬁjﬁ - 5"1
el gl Manall y il pail — 5.2
P g.ihm‘}“ &-&ls.a“ Josu gia i — 5-3

07 Shas) pdipall i i — 5-4

2
T
2
0y

Othan] Gpnding AL (s Al ol — 525
A Jlod () anigh Sl ~ 5-6
Oflean) Guedioad Py cpllial 0 Gl Aadea ki~ 5-8

Aale w_)l.&:\ =y 5-9

—- X4 ~






sl 4y e
(Estimation theory)

- el amy Slan¥l Jdadll g g i pal asf ol pdinall sblasl i 4l e
A Sl s A M eLba¥) e BSIL il Cildan ey il Laal g il
Jan i (e S ol B3 ek Ll o) Aant e 5 eyl y g i) o\l
Liosead P aonY) il Jamdia il Y053 iy (f s M sl X el

el (ol I OEILY o DS 7 B3 Bl Lyl X il 55 oIS 1Y
§2 = 1_1351" E(Xi_i)z S = % E]t(x;ﬁ)z

(07 Jlaayl gainal ogls sl oliloan) s jlded (ag

gy senl Mo dac gioy A4S Aty oS0 AL oW and o iy QB e o
Agnd X a3l ol Jamgie (bl o sl 13n (ilam oy an 1 el 4 ey
ot poa W g calill e JST dgualty 13a bl B e 3 Jlaie s g Asulie A8 gde
gaall g laal

Rgd ot S sl Qe 58 e asind dgdaga gl el il Ay 55 7F SML el ey
29 LS Y ] (Losnsk) Ysine s S 1Y Lo 00 5 g puim K5 Le ga g Jagun gl
Ak rdl el du o tgde S5 slaugll 538 5ok (e o) lllia 1 Y 5_Lay)
(Maximum likelihood) ~1e} pess s 4iy 4k 5 (least square) (s iaall ey sall
e i L 3] ..t e 5 (Bayes) S 26 )b 5 (Moments) ps el &y
P opEl e iana g da g ped A8 s dmp plbun gl oa ol Ay Sl ey 3l o gLl

- Yy -



2 3edBil} da gy —5-1
D gse 55 il Bancial Loy il By

:(accurecy and un baisedness) Juai) pie s A8 -1

1) s sy 85 gn D B0 35D gl (gl Sl g2 el

o ) g by 7w Al 8 s s s by i b Uil 1
E(6)=0 (5.1)

glasungh oyl Ja gy pal e Sl pae by Ofinag

n §-+...+n, 52
L:,J\_l_ga.“ aL.al _)_.A_)gk n.:.l_'\h a:.._-l-sjw—r———i—k- @L._;a&}“ bl.:c:m_}:(l) d\:m

Ll p B Jpaah 1wy o2 @Mwmgmﬁm@,@@@am 1> 0 Laip
| ‘ late e Jasay (559 S

n s,2+...+nks§ 1 ; >
E{a)= E(-— )= wr-[n,E(sl) +...+nkE(E)] rdsdl

= %—[maz +..+np0%]= -Gr—zgn;#ﬂz
c g sl e O 393 3l AN e
B=E(a)-o? = 2a? ~a? = 2 (& =) #0
i A B=0 058 d sy 8o e a 038 o ¥
= in; 1} lﬁg‘ ()Enl/r)—lz()

iml jeml
AN 5 el 205 g8 Naie y2 2 0195 oS sandll o 330 Ja il g2

~ n,S} +n,53 o410, 5}

n, +n2+~--+nk

wh@@}@h@wmm@\ﬁn _)uﬂ‘-lb“;& Xl’ ...... :XG cals 1) :(Z)d\fm
ZIRTEYRITIR SERYCST
e wseu’-amec?\-neﬁem‘

~YAY -



T=C[X, -X,)? +(X3-X4)? + (X, ~Xg)?]
0% pdpall o) jlaia e

2038 O sy Jlate e T Jasugl 580 1dadt
E(T)-62=0 ‘
E(T) = E[C{(X, - X,)? + (X3 =X4)? + (X5~ X6)2}]
Hozoky poddlal
E(T)= CE([6 1) ~(Xz -1 +[(Xs ~ 1) — (X4 ~ )] +[(Xs -1 -Xs ~1'}
= CE{3 (X120 ), )20, )Xy )-2(X ) (K}

=C {g E(X;-) —2[B(X, ), ~OHEX )X, - B (XK ~10)])

=C {ﬁl B(X; =) ~2[c0v(X,, X,) - cov(Xs, X,) —cov(X, X, )]} = 02

cJ_2

C= o 2ns ey

T8
207 =2 Y cov(X, X,,)

I i=1,3.5

p .
Cov(X;, X)) =0 5 (%)) 5 3o?=6 6® i} La,
b _

9L

G (hmian) gdin o ks il ple jualie b X, X, el 1Y (3) Jla
M JSE ) M aga gl iy gl 4 &I
M = dIX (X = X504 X, (00, = Xg) b om + X, (X, = X))
Fgthan il adiaall il ol b Jlade e Mk Cuns d Tl ol
E(M) = dE[XG (X1 - X2) + Xa (X2 - X2) +...... + Xn-t(Xo-1—Xn)] ol
=dE [X?-¥X1X> + X7 =KX+ 4+ X2 X Xa]

= B, X? - 5 XX,

—- Yy -



_ a3 [E(X?) - E(XiXin)]
-

n—I1 '
- =d Y [E(X?)-ECGEXin)]
i=l

=d (a-1) [0 +p2 -p?) =’

d (n~1)o? =0?
.ot _ 1
@2 01

:(efficiency) belish —2
LS 1Y B dagash i b Bz il e eliS i)y B1 e e JUE)
N gl o tada e oo =1
ot Ata s o By By il S sl de i (e Vonsg Var(d,) < Var(§,) -
Lagils (5 ghas 13 (01808 Legily B 5 By ool G I LS 200
Var(@,) = Var(8,) (5.2)
Var(éi) / Var@,) dpul seliSly (cam Lo leia seliSH (5 30 Jagyd f Ly lad iy
Mislgda (3ad 2 s Lon g (Asymptotic efficiency) 4 el 3elillly an Lo Lglas

:(sufficiency) Aus) -3

Tl (g S g3 5 OIS 13 Jash g 1) e,amu\stuL e(xj, SX ) el JUE
K A iy 4 @ Jag ol Ao adiay Y B=k il by iy (X000 X,)
o lesa) adinal e 3] lagie f ualie dila) Y Aalsl ple (g AN
ol cdusit B il olhaef Las S u\.o}h.,nﬂunghudu}umh.a}'i aliall 03a
f adian B ) anie Ul 6 il B(x[,xz, LX) Jue 3l T Ne ella ol Lua sl
i Hitaaa gy Ausii B ially Lo S8y 1a

- ¥Vt -



(consistency) dedadlly Fudidl —4

Go Jlaia¥) Ay e il 13 ke Leils © Jopo i ol {B ) ol ol 40550 e JIE)
g>0 ds.! L.J"S L)ﬁ 4.,5,&.‘4:\;9“) 3_)"&..3 5 & -‘iﬁ.-__l_-zz}lgl

it ey =0 A

E&Eﬁ,iot P( ‘én"e] <g) =1 -t (5.4)
s + 0 dogungh il eyl el o e o 5k {80} ol dasdy
Leate jiaall (o8 Ot Lot 1S 13 Ahulits ey (B ) Aaall oo O AT cata

Al 4 ylaill 4gle et LeS -3 o0

it S Jayd) B Ay ki
IS 1Y Bhalia 00555 {00} 8 laie et s Ak {8, ) 1y
limit Var(f) = 0 (5.5)
(closeness) a8 8N g chual Sl -5
0 pait b O Sl o 1385 o Uil 5 60 adly B dagunsh it 6y S8l o 5
b sl U e sl Dl ABN s f et iS4y
P(O-% <0 <O+ >PO-A<0; <6+2) (5.6)
A>0 addds],
Ctym eall Ba' 8 (Bitman) ohaiy why ped pladsul (Se pal Galla ey
p([62 0| <[o1 6] :% .7

:peint and Interval Estimation sUswgll ol g LBil pafil 5.2

sl g digeo Lo aang (g3 3 il (gasell iy O fie Jopuny oY Ll k) i yeg
S Gdind Aipie b Bl D& Tugie oy J& S Jaunsll N B (o it
gy g 58 6 = 20000

- Yie —



oo (g gind i Adadl Juobiall Ge ic ganay O (o Joney (5 Maall 3Bl By
L<B<U it idad J daad adi s e o sole il 196 oy leuds O
cilas i Chinay i Al e Ao sand) (J21y () 2l e UL G
et oy ) ol Bole okl

1< <3 Ju (Fixed Interval) cutil Jaall — {

sl yigad oSy B<7 <30 Jia (Flexable Interval) <l 2 iat Qo) =G
o B e ey e (e s s ol sind Jiind iplond 33 Jial & onttaal
P(X <a < bX) Juis¥l el

3 ysaiall 5y palt (Y 126 <3 Al 5 gl S — 1 2(4) JUa
a5 seall Y 0 <3.3<1.20 5 psetall 3} (Jm —u
“f aai Loghay 1<0 M3 S5 0<3 Y (20 1<8<3 5 of et~ 1 egdad
B<3 <38 o ani 55535 G Cuinal jiall ad ey 3 <30
f aad gar Ny B <3.3 Sy 33 10 an sl g

Aylis b oa g %-g-<9<3.3

Vo 1B o Ay 1 S e i 95 e o Bl X S 1Y :(5) Jie
b Loy xF =28.9 (ALl ) dagill o (X,3.5K) 3l (553 of Dusisd ga Lo
ket 5l Jlad B(X) dad siall Aail

dehe Y Jaad s

2
P(X <y = xf r1 g o/ eV dw
0 F(E)Z
:,ﬂ,xmuama_,ﬁ,“,.xg 5 i) 3 _pdll (Jgad
X <289 <3.5X

2:)‘ kﬁ’lﬂ'} L\b_,

A



28.9

Asa Aauy 1k oS pise Usie g U oW L s il (o JS 4 ey
- 18 e Jon v =18

P(X =% <28.9)=095

tsa LotV aedl Jlaiad o s Laty
PX = %2 <8.257)=0.025
b e Loguiang (pa it 2 ooy
P(X <28.9 <3.5X) = P(8.257 < X < 28.9)
= P(X < 28.9)-P(X < 8.257) = 0.925
(IS Guanth B(X) = v =18 13 g 3l gl Gadgial) it
B(iid Jsk) = E(3.5X - X) = B(2.5X) = 2.5E(X) = 2.5(18) = 45
s $ paina (0 3 gale Al pde Ao il jhe e ke X, 0x; S 1Y H(6) JBa
- - fat ABOS Aoy ma g S
1 x=1,2,3,4

f(x)= 4
_ 0 a5
x=3 4l e (1,x) +x;-—%~) ppeiall aiill 5 3 ph giad Jlaial cawalé

o gl x =3 e sl ol gial ki rdall
1<3<xi+x2---é—
3.5<x, +X, Sl 15<35<x +x, 13 lgiay
s Jaa! aaly
PG.5 <X, +X,)=1-P(X, +X, <3:5)
=X b, bl dn =1 2(t) PX=L)

i=1

£@)
ml-—ig(ti). .

=I—E(ti).4zl—-l-%2ti =1-ka+2) =

- Y\Y -



(i Sallyy X, =20 =1 Latie Y) Sami i = %, 4 X, €3.5 0l baY)

Dol 08l 5 o) gial Jldinl st (7)) Ja
b a3 0 poane X i dle 1Y) 3 il deB gl Aagil canaly o o5 Sl
62 >0« N(0,02)

[x|<o <12 |x| =:-J;,si Bl B b O g ball el g iy i g )
b aais, a A aal el g T%<]X|<G Ay 6 < 12 x| ol an Lgiay
L gall 3 53l NS Jladad 3 and c¥Laay) aaly, -c<x<12 ¢5J7<x<o
[ 4de wulgmm‘_mwgawmwmwb
P(X|<o<12|X])=—"=

"-x

T
h %[@ R I/iz T F A - %88]

‘;lLdLS“;...uLH sl wmw,mi Tagal ui

3
e 1262 dx

) g2
ol X ‘/(,2 _ 20 /,2 - [&
E(xp 2£Gme 202 dx Jﬁ}go 202 dx 0

P beal) aaineal) Jau gia a8t 513

X Al dausgia glastil b 1 on) adine Jauwsiad L uniill Ay ol s
A Ldall glaaty lldy ladia je o ad Lo Gage afbond any _paidll 13 ey
e=EX)~p=0 gl
o e Al Za i il
‘ §X 18, 1
B(X)=E| x’ﬁ'%’(b(xi))zﬁ(nu)zp'
Al A VY aa pt doan il il

~ YYA -



Ay gma (W1 lean Yl aainal o (3553 Lodie ~1

wagyma g Y1 Planyl adiaall A8 (5% Laie 2

Lgite o Tasane HaaYl puinall (53 Latis =3

i langiad 3l S g yandl 5y s LRV cyng 355 A VAT i g
Ay E ) Catleas)

g e 02 gainall Ol 0% Latie 1 MBI (luaad) Jona gl s 5-3-1
Ol g Plan padine (e 53 sale A8 e Aiged K alusnl Jagiall hasiol die Jgu
(Brror of il 8z ot Uadl ol Gllan ot Ao gie 330 iy sna 02
33 ¢ua (Central limit theorem) (g S sal! 31 45,01 slaiety iy g Estimation)
2 Lgie

o= % (5.8)
ommith 3 13 bl yte 1y e Z Jioy Lty g 691 Uatd) o sl iy

G @ ags p=1—0 A8 auuy g Aad o6 LiSe odlel A ey .5 liea
g mall gmpall gl gl y el (g rall o ciplatall Jlaia¥l i

o a
8 -_l: K== Zg/ (——\&_—] (5.9)

e o Gl (Aol Ay honall A i) o bmall prpkall il Aad b Zgy Cun
a7 pa Aalall il (oLl il ey B4 (g et Aaline Lisey
H A P=099P=095 s a o allli_a S S P=1-0

cafi gl e a=0.01¢a=0.05
) e g gl el gl S A A alsl Ja W s
il o3a Ayind Lag L.aai i il e Zg) = Zooos = 2.575+ z% =Zo02s =1.96

X i b Lhs tof 5l 48 e P=0.99 J e P=095 420 o Wl

Lkl Lo 1345 € =zn/{—°—] Saidh o e ¥ p lany) adinell Jou sial
2

Jn

- Yya -



O ol P=1—0 ) da o puilyy 85 <E_ 7l Cumy B e AT e o Jpuaal
il Joan i 080 X 30 Yy B sl Juaill
383 o 3 Do cllaa bae b padiud 8 (5.8) Al o ga Lind S pasl oay
S0 Ao el Al pas paad @ s o AR s apaad Lo S3 Uasll i
| .6 painall (g bl GlatV) iy il

s 3 Ay e Al | luad) da giall sadidy 3l ol s aal iy 1(8) Jia
cleli all gaa) 8 Jlandl (o e 330f 480G 0N 361SH Jaw gia a8l 1 =150
o6 s el 508 o0 6= 6.2 ghapad) e By g il 13 L jhull 5
oo gialt Tl Uia il 130 48N (g 0.99 Gl o Maalt padinall p sl Sauw sl
(o8 S Jlanll 5oliS] p busll Jowaglall il ga oS8 X = 69.5 Ll el cileand

AR e 0.99 da ol ey @lldy Acliall ol

O (o gl Sie 97 = 0.005 6} @ =0.01 4ay 1-a = 0.99 i :da)
-;-,I.u(s 9) A b ol & LSYI Lhusl

2.575 -w6-~%m~—~1.30

€= Z/J— ZOO()SJ— J-—«
Ll e el ol 4280 (e 0.99 Aa 2y pad) pobiiany Jaad) ol daill o3 e
sl iSl) adinvall puandl Jasogiall i T g Qi1 1a e s 1.30 g _paill
el s Aattasadl Lol e K= 69,5 oh L i oy =X £1.30 s (Rilead
i, =70.80 8 1, =68.20 : g gainal Joussial (i)

o) adipa (1o 3058 o im0 A0 kel Aual paa 56 Of o £ () e

0 5w A dae oy jad g Aigna A 48 it (@1 (ol Jaua giall ayaalh IS paal

e ticimale 135 20 0.50 g pdaluall i b Uas el T 480 00 957 (ulad
Ay 02 = 2.56 5 sy iy e sl painall i Bla eAshage Qs oo la

b am1 (5.9) sl b s Uasl (il Gadaty 1

~¥Y. -



(1 96)2 (2.56) =393 =40
J..,;s1o}_seqsds‘g\&mulsM!uts&WuA\sﬂmwudg.,a._‘usi(ﬁi
O.SO)AﬁAﬁﬂi@ﬁ[L&
Gl S el 23S il sl e el thaady Alludl (pSe (Ko 1@ Abada

i) sed tum =400 gk

T4 S vty 106 _ +1.96 106

hwgie 80 ad Ai T = 2,30 Ay il (a ) s sia T Gl i e
oy =1.804 5 p =2796:00 @l p=230£0496:p il pdiad

ihggpa b 02 oSy Lale  uanl gainall 1 Bl o) o giall il 5-3-2
Ll oy gmad b 62 as ! pinall G G Aualaiu¥) LiSay Allall oda b
(et il aionall 5 S 3 (35S of Ry dlldy iy pull S7 A gl
Alne b L) g g oSy Ailite o oAl cadlud @lligh SIS S o1 oy bl g s
(sl

) aall aagi g all el (h pagdal sl a5 O Gl (e
AN AR e oy 5 binal) t i pihan e gSe ((prnilh ) 55

el (5.10)

T
?lm_..tg,¢agJ=J\,cJL;JagAv:n—l,hw@&gﬁgﬂiw@t%
Lball jaia Jef plidsl cla 0 e p=1-0 Ay s pall LiCay oDlel (1) Laa¥!

a:i—p=t%.:l.s—r;— (5.11)

O Aoy X Je AdieYU g Slany) poinall s gie i (Say ookl A ey
p=(-a)/ &l

- ¥Yy -



Ol s 5 s oo lguail 2o s apandl g ot cllee s (DA e 1(10) Ja
o olado (g lgae ol jadliy da 0 X = 23226 4 leall dpal husd da ol
1 edtiaall sl danosiall ot 8 Ues Jef ) 6l Jfaia s bé 420 $=0.14

987 1 n A sllaall AR Aa 53 o caale
5okl Jglaall ey 00 =0.02,8S=0,14, 0=6 3 s oMol e gleall Gy 1 dad)
Bhall oty ey vEn-1=5 Loty =ty =3.3650 anit sl

fAage= tuz.iz 3.365.9—‘Ex0.19 ton oSes hd el o ass o2el (5.11)

2 Jn J6
2= e S an W il sl S il gl b Uead 0l iy
987 A da yaay 0.19 ok
£ g Aginall Soball JlpalY sl b gtall o bdl i B A Ly
P=X+eg=X+0.19=232.26+0.19
w, =232.07,p, =232.45 3

S lagiann sl podinall o5 Latie 1 bl el b giall ik 5-3-3
D230 58 iyl pan Sy nltia o 13 g2 2 0l 08 oYl cinall (IS 13
8 oy Vo g 3yl Al g S 50 s e 5 3 e
s 58 e Jpanl (pimns e AGlal) DM (i gk 4y N(pt,62) el

| : S ol Ui ]

% u—g S [N-n 5.12
E=X N zf‘/z'ﬁNl ( )

shsalall Lpell paa in
ragd cas 1 Rabeall iil) ol Cua Wiy i) A8Mall (e

- G ,Nm
p.:x:tz;%.—ﬁ ﬁ:% (5.13)

- YyY -



il ddedd 5, il &8 B 35 i 0 <30 Ll pan (5% Lo,
&0 S G0 Yoy a3 dgde 5 N(p, 02) @bl sl Ga G liy Y Slasyt
O S o 2o 00 Yoy g0 Anlaal g Dl o) 58 S 19 £ iy

S ] (5.13) 4 (5.12) cptdlal

J— —_ , G I-.N“‘n 4
S—X""H“t%-‘“““ m'_l_ (5,‘1 )
=%+ —_ ’_%__NH .15

O e Y S oadl plodtal A0S LY s aYY ety .y = 0 =12 ,n 45 5,
o= o3 gl 0135 (0% ety i g e lasl adadl Gl 4% Y Losie
Afbaa il 4y pail (ad 8wk

D il aadiaall Ja giad (el paiil 5-3.4

e & bt b a gy nay gl B i s e L Ly
G 8 (o8 iy bl 130 oy s o o g 2 i a0, . )
L 5ty Ade pellaay LS ) Nall ity Bl i) i Pagud )
Aoy AT ey 3B e M gine 4, Sl LSy Cus (confidence interval)
a1 8 baY Sy Lgendh el w5 G ady pdspn gl L P Adle Jlaiad
A B 5l es 0y & sl Uil s

~Zy <%§~<z 4 (5.16)

A p=(1-0) 4 sS A@ 2a 50 un Laghes o2 il Gl 53S0 Laxie ally,

—_— Pl S 3l sl Lo, gial 22 Jhae of 2 oed apdal

L c 5, O
x—z%.:/—H—<p<x+:/—ﬁ-z% 5.17)

a—aianall Ja i fia R el A S pud oMal Qs‘yl Aaal il e slk,
(normal confidence interval) T

- Yy -



o psinall (8 b 5% A el b dariadd 2 (5.17) daal fiall i (Ris
ol 5 (5.17) ABlall b Jafud e (02 30) S Al pangy Y sgne
pmins Y genn 07 Ligh (105 G Al 3 G LS el Al oty 07 GemnY)
“ ciligel] Ayl Sl ol At (e 333 Ll s A piaall s (1 < 30) Aiped

A 5 i) Cpane g Allal odn (b & gnall Uil

x—~j
— 1o/ < <+t
9 S5/ (5.18)
SN ) %

i 7 s Vel AN ey v =R =1 A dapy p=(l-) B AD Tes
1 JSa 3aly gl aad

— 5 - 5
X—t%.jﬁ“<}k<x+t%.‘—ﬁ (§,19)

(S g (£) 5 58 o Jlpea aud 521 A2l il (o Gl
(student-t confidence interval)

£(z)
4

p(Z::Z%)r-a.H

BZ < ~Tgg) = 0/ 2 £ oty < Qs mgy =1

(§-a)7 Lo pufill s i Jiad

2o Fug
s ol gapbll il (b AR pa g AT S gaingg 1(5-1) Je

£(t)

- XYY{ -



y=l-w=95F

Y Pty 1€ oy

v =18 A ha 0 ade s 5 Ap 50 4005 54 i S

“taggs = ~2.131 )
Yas b5 = Toazs,as = 2131

Q\..:p)a&_.'.}a(t- l.m.!_,._ﬂu) q_ﬁﬁ“&jﬁ‘ ‘é.i:\i.’m {g.mjm“;']_ﬁic_éug i(S-Z)M
: a=0.05 L Jldaly v =15 4 =0

Os (gilsnnt pasin 5308 Al 33l ] jas Aile (e Al pdie Ao Caaaddil (1) S
shpalall Augall leand) dusn ghall IS 1M oms 0= 5.1 (g lne i adl (65 IS
(957 A8 Aa. jygy ALddall pt ) 4B 5 8 02l s R 216 8 pinall (3

ek gia Jsn (AL 6T) Lm0 958 5000 oy Tl 28N Aaad o Gty 1l

:tﬁ a3
20.6 <p <22.6 p

Lo Wl f paad e gsias ol 5l Bl 957 da 0 A8 e Ll dng f3a
L =206 oMy U=226 ¥ lin oD Y p ok 957 dam

ans T ypa 16 (a AasSie ol il Jlaad e Tigel o il 50 damaia (S 13 £(12) Jlha
b A il jealind (g bl il pa N OJSy al gt X =342 s jie sbS 200 nse
Jaal) Aaal pdadll a5 5al sl dasglall i gn Lad o 52 0.68

997 A A sy 5 (il

..."Yc...



(o o) otomall Gl 7y n=16 <30 oo Al jualic sae Ty Jaadls rad
paol t Al 23t 18 gnuds 358l o) 50 pas Tl igma g Paaail) painall
1 AGHE 1 pdizall Joss ghe i
K tos — X B
X t%‘Jﬁ<“<x+t%'Jﬁ
0.68 0.68
3.42 —togos.——= < |t < 3.42 +to005. =
OOOSR B 0.005\[1——6‘
2,92 <p<3.92 7 and Ledag
any (Lol ik _)L;.aj_)ué.iu_quhu\h_g v=15,t0005 =2.947,0=0.01 1lys

Muﬁjh‘ﬁzgzﬁl&;ﬂdﬁﬂd‘u\),ﬂ@.ﬂ\dﬂiu‘y _)MJL\SZOOOOJJM
907 A Aa Ly LIS Jabill Jlasd Cili

200 o Aoy 1= 50 lewna Alaie¥] cila il (e A1yl Ao caial 13 1(13) Jia
Ly =75 aluall ldugia OS5 capd gl Aunia G olaied (6 A0
tsthaalls S =10 (5 bmall
Al s i ilamal) psiaall ol Jous il ol 28N 5 56 a -
957 A da 3,

74 <p <76 :adul ﬁﬂ"&_ﬁé‘;ﬁiﬁ“ A3 3o

axs e A jlidlly N =200 sy dgna JHuas)) adoddl saa b s 1 2 dad
AN ol (Aaawadl of 53 gonal) Lymplall Al padtied 13 0 =50 Ayl

= S /N—n = S fN—n

X Z%«/H NCl <H <X z%:/—: N-i
S (obmdl G a6 el (g obnall il addl Watd Cya.

726 <u<774 e aad g geillyy
-:;,1 T4 < <76 ol 18N Ailio (s plasduly Db~

- 150 10 [200-50 .
74="75- Zay . J__ 199<|.t<75+z% J_. 199 =76
I=g= Z%J_ 150 g Uasll oo Lgday

- XYY -




1.23 Z(}/ = ] ‘b‘ L,S‘

Z/ 123—0.81 ) Ty

220 (oo —iniall ool Aaluaall T ani (g tmdl oepdall isidll Jpan pladialyyg
ol P= (2) 0.2910 : . z=0.81_}

P = 5827 : o dygiladll a8 dn 50 08 Jullg P =1-a =2(0.2910) = 0.582

st Guallas) Gmalae (agia O (poaaad) o) pu —p, (@80 0 5-3-5
oS i paa 58y Latie g ulgal

o Lo guass (il van] Cpndine O sl 4 3me Cialdl 2y el o LSS b
G 055 Ladie gany Apelivall cilaiiall f Fol ) 50 ctaiial f 480 sl cdatial
Homd it Q¥ 13 oy claiial) 58S ey o) 18 aaebi oS3 o Aenl 2l cund
cOladidl 238 Jia gl
O3 <07 Cuiliis Py ¢, Gt s 153 Gpmelion ilian) cppmatine biaah ol Lion it 8
Ot Bl Bl pn Cpndinad b om G sl Aol Ay Jumdl 08 a1 e
laadl alads é‘—‘éj (T THS RN\ GV || [P ITUR TR SO

IV ptiadl o ) pae A5 A dngie B X dya Xy =X, ~ X,

sl pdindl (e 0, aas il Ae dagice Jid X,
mgiiall S Ala A =, G il A Xp sl Nl Jladl axe gl
¥ B=E(Xi ~X2)~ (1, —1t,) =0 s Bk laiia X, 4 pikal
BRD) = E(%, - %)= hE| 3%, %, | - $80x, x|
F %E[E(Xli)_E(Xzi)lz ﬁ’(np-; —np,}=p U,

Aot A& Xp dadadt Jlatt pae G (0, =n,) oeaall e oingell B32] Cua
Ml eaia gisd Mo X gadall il (3585 Laie. (] Aluatial

- ¥V -



B(Xp) =BX, = X)= o [@ R Xy Koy, )X,

-0 -

(o ol A piall 45 jell A4 AEEKH A0 fE 1) Akee K o el Alas L
B ~RK2)= [ oo ] KK o X, )8y
—_Z ...... _ZEZ {6 ST xznz) dx,,..d%,,,
E(Xp) = B(X, - X,) =1 -1, 1o and Adey

Su—id (1S a3l et e Al Cibhugiall ekl 35l 4k e Bl
Al A0 Fg) e sl oS L Lind Lingha Ty s Ky =X =Xy (ks il
By el A Gl grhal anedi Gl Lle p=(1-0) 7 lial of 28 s

AN AN (e aand (3 il

_Xp~Hp _ (K~ %) — (i) n
Op \/02 i (5:20)
] +____2_

z

o By
~Zyfy SZ<Zyfy tgmaall AN Jlaa (i iy
tN 5y gl 38l )~ py Ofiadead) dpepdall 33 Aaal jie of ani Lelay
- o, o) - o} , 0}
&, —xz)-za/“/-ml+~—% <p i, < %)+ L 22 (5.21)
I n, & ny I

2
Japsn gl il Sl e Jyoraall alin w¥1 LoiiSe o3 el A8 Jlas ey
) it oy i€ 3 ) e cpaadl dlasidy iy gy = py — gy Gl

2 2

e O G
1 2
- - o O
p =Mty ZL =X, =% = Zyf T+ 2 (5.23)
1 2

il aaa oSy Y seae 07907 syl Cumsindl G IS 13 30 Al
gt iy e (1,0, 230,4) S s 1S il gyt G o835

- YYA -



(5.23) «(5.22) «(5.21) «(5.20) Bl iy (g5 umall usall w5l 58 paitunel
-8%, 874 lBhall 038 & 03,07 Jidii o Aaddinall oa

o geadnsion Wl (1,0 <30 1) | iam ol Lena 0l Vg 03502 IS 1y
Gadtall a_aal oA e Al

qrasta b Gpptucal Gnaiaa (Jaugia G (B sanadl o) 1y —p1, G ks 5-3-6
1l pfhea il pas ¢ys8y Lasle 5 ol

gl Go g Sl Lagny 53 01y bl caslaa e Cuilemn) Cpeding Lol ()5S Laic

Cnainall s g O3l it e JS ppa s Latie y Jaindl g spikal

oo 3 Bl € ) s sl AR Aifia Bole pasts Lulh (n, <30, 1, <30) | yhea

S Z o mss

. fS% S k] S.8
& ~%,)-t /(2 +2 < - L B (5.24)
X —X%, % o n2<u1 B, <G xz)"“t% n,+n2

(X —X)-Mp

t= " g gt (g1 USH a5 gl 3 58 o t L
%, -,
gl il (g5 Uyl Ulya (m i By ) e 0 62 =S7cun

Xi - i(‘z
(pooling  (cubstall Au 4f) oagaatll lally Lo paiios §2 psily o2 = 0= g2
variance)

2 2
ot T T cg[_L o ,.!_J (5.25)

X1*X2 n; n, n, n,

Z{xy ~ %))+ E(xy =%,) _ (0, - 1S} +(n, -1)S] (5.26)

(o, =) +(n, -1 n, +n, -2
O My =1 5 VN Al 3 (R jadl e jag) el e 0y =1 dllla Cua
o &3 029 (5.25) (A (5.26) (rmypning Al Asll 8 (Agpad cula jagl) cldl )
sl and ALl t 4D

2__1\ o
Sp"olzﬁ"

- YYq -



I n,n, (0 +n, —2)
n -+,

(X, %)~ 1y
Jo, ~182 +(n, -2 V
ol g5 e ol (£ 3 (5 S S 5D el gl Via
A Anpay ally AN AR Ailiie Gaua adiy V=R Dy — 2 ik Al e da oy
p=(1-a)/

= (.27

1__9‘

n, +n
| =% )t —mm<t (%, —%, )+t /S } L 5,28
Xy)- }/ By =My <X —X;y) % p o, (5.28)

s me it s 05 =0f b il Cyn
Jae aby o TS (rsSs il e psene O 3 SN Gany b 1@ Aadla
Al Ayl il pastad Al o3 Jia s S 1y 11, > 30 T gl Lagpars

(5-1) Jsad
v a=011 a=005 | a=0.025 | =001} 0=0.005
(inf >30) | 1.282 1.645 1.960 2.326 2.576

i opall 2 aa S8 Y il ey dua

A2 5 aaly Laglh jaa a2y o307 clill (g skt pae il il e 1 ® Adadla
n, #0, aasdijman clisl Up =y = Py Ofa— gial Gl il 5 b
A s s ) AN A paaius Wi ppilie Oufleas] opdine e Bagaldl

:&s.;hdt POy P Slehal‘Jtcg_)Jl'l Lalall

z ss2

+—S— <py -py <Xp tiy (5.29)
o Ny

X, —X,)- t(/;/

Ay a de 0y p= l—am Ao A 4y jlmall dpall Aagll o2 tof cun

~ Y. -



2
n; n,
y= | (5.30)

SZ 2 2 2
H (n, 1) {+ (-SiJ (n, ~1)
I n,

4.93 s LS5l ol jaa 15 e Ayal aind) oy 3l G s Jasgie IS 1Y 2(14) S
Bl (oo ddpal Chidl Sy 3 o OIS Laiy Yala 1,14 (5 jlima ol jailay Yale
) A8 5 53 ol 0.66 (5 okma il jallyy Yele 2.64 g slaigs s (e S e
(ghoign g Lo S jaell (o Cpprdinall SUS1 cpisll 3 Gyl gie G il
ol cymainall et e p = 1o = 957 (b Adlaa¥) 48N da s 1 e

(g by Lun
s Ciba glaall apd oMed Jhgudl e sl

X, =2.64 %, =4.93
S, = 0.66 . S, =1.14
n, =10 n; =15

Cpaslaa pd g 0'12:#0% b‘j a = 0.05
Lddap o Alldslyy pup =y ~ Ly Aabeall (A8Y) a8l 5 58 s sp Coslladly

. 957
A A e pa5 13 Liaf plde e il paas custade e oyl o Ly
o dm da gy t s Aualil
2 2 2 2 2 .
s, 8 (1.19°  (066)
n, n, 15 10

V=

2 2 v 2 2
s? s? (1142 (0.66)*
{-jl“] (nl -+ [é] (nz -1} (*‘—1—5—) 14 + ( 10 9
=227=23

e 1 Bt



rol 3l AR (5.29) AR b e ey

(1.14)
15

2 2 2
2.29—2.069\/ +OI0 <y, <229+2.009 (197 | (0.66)

15 i0
202 <p, —p, <226 o 4
ooy S g3 108 ol 957 38 Ay cpmainal o G T 3 Y1 138 o
0S5 S S ) oy 957 foary pial ks Q| i 138 3ay 0.24 ()
kil iy I o gl b A f &y slaihe

b R gt B ) geay (1S Clipd Agia) Aol AR cillead) R6S T Y 1@ Aliadia
Logd T 4D pae f 4 glall poe Alls U Vgiany pa Ao jie b Aituay 3 jloda
| Al a8l i) dgilida LgiS)y Uilise lilua

- XYY~



Bl e Greaige 10 ¢ 120 0 g8 Sttt (e (U8 gasee <y 3 1(15) JUa
il it dangie IS 1 BLA b 08 A el QIS e Al el e
e ganall la ol Jousgin S Laiy Ra 0 4 5 s <8y y 85 g 1Y) A ganall
Cpbanman il oy A ol o A 5 3 sl Bayn 5 g taee il pailiy BT ge Al

shaia (L 1 g0 @5 s Vi Gpflmnll Cpnsinal ol sl e 907 A3 Ra g

ol B AW R, =K, - K, =85-81=4 calh gl By s 0

Ol a2 0335 3 Adde g Gy e By o =od AN 0 30, np <30

grpae il

(n1 ~1)8} +(n2 =18 (11)I6) -~ (9)(25)
nt+ny —72 T 12+10-2

e 0=0.10 Gdp = 1-00=0.90 Y basy 8, = 4478 :{hod 4iday

= 20.05

Sp =

PP pasius 130 1,0y <30 e Oliigedl g Of Layy V=1, 40, ~2=20
ol 5Bl Jghaeall (e dad Cm b it gy G Daldl) 0l A3l
oM Ade s tog =1 g0 1725

n, +n n, +n
Xy, -toy/S, |[———2 <y -p, <Ep +lg/S, L2
b ~toS, B Al %p no,

ol ea 907 iy 48 e Wil Jsil oSay ey 0,69 < iy, < 7.31 13 aad Leday
Gan sl Al O LS ARl 5 il pam iy Ln Lo S gl giall o a5 i
B L b aie il A gl b dilall i O le I Gl giall o (5l

152 (gl sealiaall Culii a8l 5-4

A pall A hael il phasiaad 4 0% Han ) adinall (i a8 Ay Juiadl iies
Aall S (g lomall Gl el o 4l (g obmall il al) i Jidlyy «S% 5 el e
‘ya B=E(8?)—0% =0 o ol Liad 5 jaie e Zebea S2 0N ald,

- IvY -



> (x; — %)
e X, Lotie) dstal Uall b Sad¥l g Tpals pn sy 87 o by —
E(5%) :T...Tszf(xi,xz---xn)dx,---dx

n

=) o0 X, —¥ 2
= }'_J'E_%_l_ ) f( X5t xn)dxl"'dxn
:'rI”Lme j(}:x2wni"2)f(xl, X, )dx, -+-dx,
= ——Z j j XPE(X, o X, )X, - dX, -H?:—l- [ [ FHX)AE,
» )| dmdj‘m S8 £ and B3 ita 5 gead (bS8 iladyg
cepmnll Lpey Ge Alfaa x; o0 Raalh ags ———1-—-1—2 J' x2f(x_ )dx ___ﬁw»l.{jz
n i=l_p . ‘

i Laie If(){j)d)(jl‘lkfd-}m_g

g s PN ol

E

I

::'»;5 :1'.

Pt —
b s g

TRy, o, )X, X,

o)

] XAH(x)) - f(xy) dxyeeedx

—_-:-n—n:i- T (Z}';I)Z f(X;)'”f(xn) dxl-‘-dxn |
N\ n2(y T I(ZXZ+ZZEX )f(xl)"'f(xn)dxl"'d?{n
('1 1)-—00 -0

=B s T k2. £(x, ), -

n2(n-1) o -

2(211“1) J‘ w{ﬁ(xx (%) £(x,)dx, - dx,

- yve -



- )g"fx £Gx)dx+ 5 l)zzjxf(x )dx, Ixf(x )dx;

n(n-1
1 2
~ n(n-)) no’ = 0/(Il~1)
3 Tx2 £(x;)dx;=0? s
i=] _eo
Tx f(xi)dxiz? X, £(x )dbx, =0 ey

n o2 _n-l . .

E(Sz)zn—wlq2 ThA T n- 102 =0" 1 e Juasd ganllys
el 7 b Baads pp laa Yt ainall Jugial (PE) il il b UlaY LSy
S (U) e AT diliie sony ol ayaaty Sy Slasy) acdaall el il

Leghys 35 yia Ao gl o (L)

102 Jaguastl (Mol st 5-4-1
G B YY Sy gapahal Amy )iy ey g5 © ",,_whm‘g'l edinall (ol dag il
piina (a5 gl Al pial) Aigel 085 o i gy XE (el il iy a3
el @355 (g3 (glen

X =93~3(;~?—S—%- (5.31)

)_usfiu_dtscwm,m;m;wmmsz;mxm n Aedl Jia Cua

lanil) adinall i B 62
Cbed p=loo Jlial ans 02 bl el il f 48D Qe 3 2 Loy
) Al

12% (n~1) 8 <x2/ (5.32)

~ YYo -



(¢4

PO oy, S Xaw SXoy,)

(5-3) Jsd

A0 an oDel daal gall cagi jsalebys

@2 1y Q2
(nle) S 2P (nle) S (5.33)
v =7

csanll o dinadl & (5 bmell < WY i g oDled Aibial e BN (Sas
gl (g Sl st o) oSedl e A4 1230158 Al pa 0% Ladie
A g ghauall sl o giall (63 ashall w35l a8 o g Lagj 8 lan )
ot 12 o % 6 sbay 3 (5 obmall CHpals =0 pdinall gl

A Ay T phe T pte Bt s Z A el ds 0l Gaund
S-o

N (5.34)
Y

sAMN Agmgpdall Anlinall Gai ally g3

S-g

“Z% < 7J— <Z% (535)
n

0 _pa Apegalall A3 5 8 e Juond Al dsad el wai i adlely

g <0 < S
1+2zg/ [Vn 120/ /\n (6.36)

- Y-



sl A DA a,my 1230 amand i S il ool Aol il aadiu Cus

Bl o 5 YD A et g WYY iy iyttt b Laly p=(T— )
radgluadl

Bt ey il delial duabs 50 216 G dae aibaddl aad 5 ) sy 2(16) JUa
Aailly Amala 3 71 B9 0o o o 13gd JLASIY Qi (s 2303 5 Akl il
Ol o Anla S 1 ARS8 o ey Apanl e oS W5 07 =1.26%107¢
ld A8 podie A o A8 OIS 80 gl DBl (b plad) LS Jalea
st edina ol Wia i) gy 87 = 2.00x10°" 50 dala ) dayd n =20 pas
i)l e a9 Aala sl
0% =1.26%107% S g s 53 ghaal) Ainlll pnd ) Jlaisd ga L -
A e de Ao A Tala W o) 00 LS Jalea ol ol Vs i 13—
O yea DU AN () 5 esld 82 =1.20x107% 40 0= 20 aaa
957 (Af) Jda) A ary Mams ) pdinall (5 bl

g sl O Aeanyl aainal [ (ol B3g0ms A0S a5 fiunal AgeSH Tl Bl -1 1 dall
1S el el el 53018 o3850 130 € gl Al ppan oy (ol 3 50nal
(5.31) Al Lk 2

2 =8 S? 19(2.00x10°%)
o’ 1.26%10"°
S S T a3 v —1 =19 A Aaun 12 618 puse dbas plasialyy

=30.2

q=0.05 s—a Lasl e, Juisd O ! 0=0.05 i x2 =302 80 axll
P=l-0=095  imil Jeal Jeial 7 Liad 2n3 ghas

1”% = 0975345 % =0.025¢0 = 0.05 3 e 957 5,588 A8 Ay o~

P S a (1S a8 (b LR o3l ALEa slae Wl a2 LS

- XYV -



Al AB) dilse Bulsy, xf% = Yoos =32.852 ¢ 76,2% = Xos7s =8.907

-4 w104
19120x10°%) _ , _19(1.20x10°%)
32.852 8.907
0.000069 < 6® < 0.000256

0.69%10"% <o? <2.56x107*
0.0083 <o < 0.016 1diag

AlSe) S le gay U=2.56%10"% sa e aall o colih daal e e Dl
JS Js itind o el (e 2007074 say Jail dad o gladl ciliadl b
e el Ol Ja b e O g8 iaaa ) painall ol e aad) S o) bindl

U =1.999% 1074 N 58

toadetll S 55 gam) e sieas e e alaal o La 117 Jla
46,46.9,45.8,45.9,46.1,47.0,45.8, 46.1,46.4, 54.2
crde adine alaal ol 957 (AB)JLtal daas (el i) AN Anlie sal

Oin 5 S5 38 e pmall T Tyt 3,00 el 3 e ghmnal) el
I agaae ;b Hean) sdae e 33aley n <30 5paa Zuall ol Badl tdad

_ 2 o 2 g
A il e _(_‘l_zl)_ﬁ__mz <(n2i A g2 S p e Ailie pakins

. L
% -4
2 N
o aad Jlaia¥l s ya ey Szngx, (2x;) =0.286 o and oMed 5y s<all
n(n-—1)

tspav=n—1=9

xf_u,é = Yggs =27 ioh bl st Jaall ey %5 = AG a5 = 19023
/

— X¥A -



90.286) _ » _ 9(0 286)

YR A e Juand ARL Aaad il 3 sl

.0.135 <% <0.953 4ty

oYt Gpeadl shadi ol S LsD (17) 5 (16) osibad) Galtiall (e 1@ Adadhas
s ysmally 07 ean Yl adinall (s Aa i Laghy A gl o A8 sl jial a1

02 = U=0.953 15on o) il yaish 3y (17) Jiall 8 Jsilt LiSey (gl Audil
.&._g.'\.mi“.j:\,ﬁj ub)xj‘.l:_,ﬁ_,‘ Lﬁwijﬁj ol =L =0.135 ji

° 2 " w
s (5 055 L Conlamn) i U O Al K5 55
2

M@LJWwi Jgpiﬂ(ﬁm!hjﬂwij)ﬁhﬁmﬂjwifm
g2
[S ] Lgi Lsgle (il g Cptiie Ul G Al pladiod on Lxlnsu 02,0'1 Cpilan)
2
Lab cpdial) 4Bl 4y padl a3y np,ny b el e JS pan O Oy el
olaatialy i Agell Al Joaall il W il e vy =0y ~1 vy =n; -1
Al (i) oSS aa sl pad ) s Ailsa)
2 2
S /n‘ “2 89 (5.37)
32/02 o? §2
o aad Ayl Apalh g ¢ ol gy panny buald LjlSS by Lelie aals
guwﬂwmméﬂmx@s)mmsgs@,:mlm&smw

oh gl s e vy =n, 1, vy=n,-1 I

Fe %1/

'X.z/"z
o ¢l Aikia Jici f) ey il Aikais fl dsbiadl Jidit £ An ol Aagl vl
et Mgl il 5

- YY4 -



- V(Vlsvz}'(}: <f/(vl,v2) (5.38)

i
b LS Toor oa 5 il oda d\&z\b‘.@.}@b}&:&ﬁdfﬂ (V,, ¥y )= ————— i
! % v L (vysvy)
it el 5l o e i il y e gaillyy (RSN ey 55 Ay s pal ) w2 el
s SHals
s St 1 G2
L TR e o If (v, V) ‘
A el VUL
2

) g e b0 S 138 Ol o o JURN (g0 g MRl 088 il o3a Liaging
5 Y] g oilSe fainall AS Sl aal

o el 5psirm Adlall iUl Aelial B, A (S8 gl pasd o 2(18) Jis
o aagy B AS, 8 o 16 pen il Zim g A AS,81 00 25 pea e Ay sl
§ o tain (5 fina il ey Aol B2 g0 A IS Auall Gy My pen U gla doss s
55 ol 7 (5 lme Gl jadliy 78 0 B AN Al il sy jan ns gia Laly Aol
szl o ol s oy B, A (o030 £l o5 o deuil) 987 Ay 300

(D) gosthe (5 S5 355 159 Conflosay!

ol 20 1 gedl o ghua (e 2ded
v, =24 8/ =8 X, =82 n,=25
v, =15 §,-7 %,=78 n,=16

ol gl prloa=987 A& i /szm Bt s g o gllaall
2

N e (o Al (5.39) bl eimu, 97 =0.01 ¢ o =002

S2 i
f Vy. ¥y
Sﬁy(v 2) 02 Sz ‘V(z )
64 1 64 1 csi 64

22,0, (15,24 —m289
49329 49 £, 4,(24,15) DT o324 =5 (289

- ¥t -




02 » " - .-
0.397 <:§é_ <BTT5 ien bl o Apall A8 5 8 1 293 Lehey

Pl a8y han S Sl il om G Ol e oMel Aaad al (g
Gt Aaaill A8 8 5 T 3 Zand il e i 30 Mals el Ml Laganlay gl

0.630 < 2L <1.943 1pileon! il i o
Gz b

- Vi)Y -



FARY Jlaal ((gball) (putigh el 5-6
G (ol B Jlas Bept gaimall Joan i (i) 48N Jloa i A S 1
ol gl oF painall

P(A):P(L:i—t%%ﬁugi+t%%mU]zl_a

. 1382 a2
P(B) = P L:gn—{}-ﬁ—ﬁﬁzsg—[}—%&—ZU ~1-0
Kimgg %

D gh olfiae UsSy of Aay i B, A ol Jpan Jladal 0l
P(A B) = P(A). P(B) = (1 - o)*

e 620 il ey IS Ghand geand Baaadl A Aikia yasd Ui Leiay

!k..:ﬂ})x..n
(4]
f i -8
2
Fag
L %02 | S e — AR ARINE S e
Z(x, - X)*
z
: s S
i - Tix, - %P
o ’E(t,--i’)‘ “h"*\/ n(n -5
K*t.i ——*—‘“(n"‘)

(5-4) Jead

by A B sSid e 18 07 s il (4 Rashen Alla s

~2

- YiY -



Estimation of Proportion : Jlueay) aaisall P 4pudll 10085 5-7

sagals e ame Ciall g gl il oSG o Lo Sasid o JHuas) adina
e sl g iy Jlatad il Ailins) Juadl 7 (5580 5l ‘#_sum)u pesinall 3 a
u__nn.\.xc(_D{;.ea._:.\mjl d}&aajttﬁ_g_)]_)&ﬁ X Lm.u:-P_‘-——- J&LJJ:.NL).\.\D
sl J-m-,uu 5 .(independent Bernolli trials) A5 el 405 b o 4800 (o el
b ina (gt L bl 5 iy Lt 53 i, e 30
, 5y e Ky Ly 1 - -
oot (P} = E( n?-)f;-n"EfoF ) =p ot B=E(i{) p=0:y
HJL-—:}MY‘ i iy g ‘= np tﬁ_j‘.uﬁ ‘é_'lLﬁJl c..gj_g.ﬂ'l ,_éﬁ E(XI) Al giall Aogall
UM (Jasia Jhpde i X Lavie (gl) Aleaiall Altal
5o ol % 1 [-+]

R(D)= | HeGeiddx; =55 [xf o) =p = (np)=p
G Bl N 5 ol (0 —> 00) 1S A sdal ool dae %) Ladie
(A nalt a5l f) (o bumall pagdall sl T an M () sl g g0

x .
X—l _ X-np

z= 5.40

o~ Jnpq / \/pg/ (4%
(A g5 o =npg 5 q=1-p
LB A s bl sl il RN Qs e a8z O 2ai 4gde
Jaa ‘_,..lc Jaani oM Aliall Japariy g '—Z% <Z<Z% 14 llalf p:(lma)l()()l

TS el pan (45 Lavie p oasll Mol ol 220

X, 09, X pq
g z%\/—n-<p<n+2%ﬁ (5.41)

g s gl S §ep dasd oo gl Uadh e o pmliall g ms L ike
s a5l e Jeand Cua odlel Aol el ik b {40 gy poe g Auan)
Al Afdeoll Al Anaf yia

- Y&y -



n A

x_, P4 X 5.42
B 2oy <P <y +Zy Pﬁq (5.42)

el &= Zoy PI_?-Ji.L_m Jiay Cany po= (1—00) 1007 Aigloalh 38D da 53 (b

bt oMef il b Uasdl plasial ASe 6 LAY0 panll ey - il A Uaa

() an3 Cym Al

o
___Z%P (5.43)
n 82

B3 0<P <l 7 ani Akl pnon cobuad B il g g5l T pleip g8 QS o

wodl gy 3 29 1 1 Sy 1 1
4le =B =P)=—(p? — D) == (P2 ~ P+ —) =~ (D) S
s pq=pQ-p) (pp)4(pp4)4(p2)4u‘
hﬁwaaw;,@ﬁsa;p&auhd@mp(qz%a 5) f):% o G it b
AN A el e b LS (Aallanl ) A

HAlnl paa yaad) @ g i
A A s g £ el e 3 Y el 8 Uadd e 1 p el e B OIS Y
i 3b Ayl san IS p=(1-0) 100/

ng’_zz (5.44)
13:("1=% of el v (5.43) AL udi o

(13mS3 IS5 Abawaia Lgla 160 0l 25 Ala & ldas 500 (e Ao idal 2(19) s
6 St Jj 3_-;.‘).13_9 :’\1‘:!"-‘-;9‘“ L—'IL\J'LI:.M ‘!5_\1_1411 j-ﬁ:‘“j Lﬁ,lniin ﬁ_‘-‘m‘ F.4 J5 V. L Aa
957 sa AR

Z,Ji Aot A lag f)m —;%%-: 0.32 st Aismmaial) ety el ‘J_ng.‘l-“ il tdadt

bl a snall iy el Jalll sl Sy G o by G=1-0.32=0.68
sy Zof < Zogps = 1.96 o aead dlaeadl ey @ =1-0.95=0.05 by
t M o Joand (5.42) D Apepelall 28N Aap) e Cile sl

- Vit -



' 'f0.32><0.68 f0.32x0.68

028 <p<0.36

e i iy Symy Dol JBal (3551 of Cany 3 Riaall aaa 30s 3(20) Jlie
.85/ (Ssbuy A8 (g giway .02 ol (s Cpasia (:ﬂ.g.-....ajl c.Z.!L:\_)Uag.“) p dalaall

4o s Giladl JBall 3 LS Bi= 032 33 11500 sa Al s o o el gl
. (1.96)*(0.32)(0.68)
‘-L..A'h n=
e (0.02)?
Ol 957 iy 38 lo ¢ Sine Llh 2090 dignd paa Lital 13 ally J i LSy Ll
oW sl o 61 0.02 o a3 Y i p ial Dogusl e iling g Pyt
L =030 H J;_:..‘i'.'\ﬂ .3::..(5.131 ;_j_’ U=0.34 50 _),g.ﬁm

= 2090 b o.-)i‘ L_.\;\‘J“ 3..'\_;:1\ fs:sa.z_;i MW

BN s o el e oDl Ul Al ama 068 of a8 1(21) e
cp =957 Y e s 0.02 Uaslly

:Jadi

22 2
= _% L CEL PP
4e  4(0.02)*
| OAIAY o US b il pana G G Sy

Gpdbian) (ueainal Py Cofid O (B8N Jugeny i 5-8

(proportion difference)
Gasn € ot (s iaa f 8y Maial o Py =Py~ P, (i Jawy i (Sa
idna ok o Ul T o Ukt T 05 Lagiy A0l cpifise cppflmn) cpmain
ISD = 151 o I32 SAall (5 1Sl 550
€ gt il e cpiliaal cpacinal o ¢y pa Ll n, en; Ol asa oS 138
IS aly BB, oiilaa W1 o IS0 (gl AU 5l o s AN 4 Ly

-~ Y40 ~



owls L_»fu.‘u.n g,_a'i.m:a.“ .Jau_gle.“ ALY Jaie (;:\Uﬁﬂ @_)_91“ & LT.IJ\I!,; tﬁ:‘“ “,_.._»lall ‘;'I:s.‘lA“
il Cun i A e qu%%%, cfm%ll?_l »odls by =Py, 1y =B
Sl S o ) S wa sl T Liad s LSy claguany ao il e iy (8 e

(il o e s fiars pmatall ) (30 ot Py =P, -P,

My =W -, =P1=P2 (5.45)
(qla;m ﬁ.}.&ﬁl‘) a_)‘..ﬁ.a w’l.\:u_,
2 _Pidy |, Pody

N [T Y G U ,i) SN 2550 ae ARl adall 5 50 Laa okl e g
Ay el da ) g bmall Juid) o e P=(1-0) 1007 gk 4 da g
(ol
7= PP _ B-P)-(B-Py) (5.47)
D \/_P_[fh+ }31%1&2

»

A ol il 1420 5 5 (e ol

UZ?/ plql p2q2 (P P__P2<PD Z?/ plq1+¥)2q2 (5.48)
c.r-l‘" P*q, ¢ B “—‘l”ﬂf F iy prqy ¢ Py oo Aeblaiull Gadi Gy
Juataia¥) odgd Jitiall Uaall yinay d,ﬁ(__., il
&,,,,.U‘j: f.h:...»._..,g.d Loui€ey 4l Alladl 4 LaS 'l_).\.\S u.u!_g 'l_).bua Cnilinall Cpdtiasy)
?L‘.a..l._..uﬂ L\.\S,utg_):a‘ b g A;mt@_)jﬂc;amq.ﬁyn.“ _sdall U'I Lﬁ‘ - a3 g
lalls Gall ‘l;n.u.hﬂ A Mo (e &'.u ol Al Jla

PD-t/\/p‘ql G +ty\jp‘q’ JPale g4
n, n,

Stue Al it RS Admual ey Uall Jsas o G wassl 1(22) Jla

gty 64 AV 3 a0y =400 50y =300 Cresae il Ul e (5 e

- Y&t



ST D EOU PR - Y- DT SUW TR D . § [ O S PN
957 A8 Aa oy SN e JS iy gt Chadall g G (35 Abpuall ciy b

A A 256153 . 51 . 64
P, = P,=—— , P,=—— L ml i fadl
274000 Y 300 ¢

*

1200
. . 344 236
&= P=957=(1-a) 1007 A8 A_a 3 ) L q, = — (], = —— s
( ) 200 O by, 200 4 300 X

Z% =106 .Ij R Lé‘)l_..yu.“ Cv_.,._,,g_)_gﬂi ij\.l_@. (et 9 %20025 ¢z u=0.05

o 0 (5-48) Aaad il 8 gy guilly

105 1 9645035544350 < P,-P, < {1’%‘ +1.96+/50.35 + 44.50

1200
~19.003 <P, ~P, <19.175

hmnalt 8 4y phlaall A8y A3 Do b o ey Jphaa o) 0 D) pro 1@ Aliadla
A gdag A il & 08 n 2> 10 ui.mtm(wut) a2l ABLaall Clasiaadl i
LS (1230) 2o o psindll 35 adlpie b gim ool g1 S 3 3,
i sl AS 84Sy A g 5 ) gy lasiiday Lagh 1 5t ) Asally Y piag

Al f Soaia I painall w35t oS Al o s

- YtV -



®® _ FOERT |
SO-m | (0E>1) | &0 pavd i P 0
A VJWJ 2 o o' R erit & aa
oo O SI-0 " ° e O£ D 5% - | er pren? 11 28 Ay
...... Ry ey p— (o > W) = g
n(.._aJﬂ.uJ me\?\m =7 - " .
oo @R n-% S (GEzW) g ="
™y R i &Y y
i TrD £/ \ =1 o 3
proeey £ H-x - {pg > u) = &2 0 F
upfs D i
e 3 [ Ly
o FOF WX, —- {pg =2 U) 5% FOR i
e eChy ey e (og > 1) o~ o
Bpje X Flogzu) g0 (0N Aty P
FCRK i n-Xx - {og > 1) R i 117 iy
' - K043 e
FOR Y e i-X sl i (og = U) § .,.mﬁ%:m.:
N ) FC i N f
e (=i ciz_vﬁm\?\ov - 43 ez ¥ | o peedigd | oEn e
ey Ry n-x R Aecdadadl
..... EHy ey = (0g > u) om0
R | 2O O
A oF oy Ty Ty | set e wid |y oy TR | TN ¢

TYEA -

Horr [Py A0 wopet T [P (RS 1 CESR pfy U X Eeh L8

veorer {1-6)




1d.als L};‘)Lﬁ 5.0

0 Je gl a6, B, il o Al g ya Y -f -1

NS Lo 8l 1) cpilaadl (3} Al 30 Y ) =
: 34 45 50 40 55
. 30 32 35 38 40

D> >

Y% ol gl rsths pnn v 0 {1, 5, 9, 8, 4, 0, 2, 4, 3} uad sl -2
(6) o unal iy (1) sSual il dous il Ml ol i) ol (e
957 4997 4B Aa_y;

fnieraall Al S pegbiadl (0 0 =30 lgana diad el eddl dusie IS 1Y -3
A8yl ol b b dsdiad) gelisal) Dl Liake 135 Aol K =780 5o S8l sy
Lo 6 dgmaida 5 ) gy Agha ) a Jlact g )50 Sluaa) giall Aliaally

A8 ol ANy A gt pept sl AHS) Agte 5 Jlac Y daus fiad A2 Aliia 20 -
Acba 0= 40 s paliad] ol JlaeY (g bl 3 i) o Caale 13 967 A8 da g
b Lba el pldal Jlast ois 1y oDl el 8 Ay sihall Ll pas 3o -
: 967, 48 dp yay cilebu e Ge 33 Y Auell o gia

A Ja ol 5830 RS20 b pubiad) adine (il 4 s p2e o il 2
A bl e ((aall el

Xx—328 Wﬁ‘ﬂkt_ﬂyg«bmﬂn=20@dﬂ,ﬂﬁsm4
tagthell s § = 4.51 5 bmall Ll ol

i 1ad Jlas 957 a,.&:\‘—i

Gty Y Y Ui of 987 48 e o5& o bl 1 o gladll Alall aas 5 L
0.05 e 8l

- ¥£4 -



|

Lot Lo 53 coshoimis pea X =160 3 my 330 1= 500 o l3a 38 5 e -5
finn (g il 13 (8 ) Al Ll 48 s 957 259 el (po
NERRY

il ae ooty Basll by ya da i oo A8DkaN S -1 -

83y St Aind (o Agles L2 3 pa LDl pmndl 3 i g e Ao it~y
, P S Aigall <l o Apadlis 53e 1 3a g Ae 950 o (g gins
Myaqlwuwwusmbt :30,28,24,26,29,20,27,25,31
me,,.;JwAuwumhmuquut g 3 il Aindll Am s
957 4@

L Jlae et G la 3 5eal (5Skay pgia 607 of an p lgine Ao <y A8 g e
Ak 5 3en) slie (al P thanyl asindl Aol 957 da ny

S

i pamail 3 e JS (ball bearings) Ayl Xl i S detical A L fus -8
S 0,94 Wil s o deas 0= 31 ppas it coial 136 G Ay ta
e g Aty _\_.ajui)ﬁie_.muaue)s/u_puuwn)mumu,s SRR
'L.u.ui:ca_u.dl o Ll il

ot Aol el S0 B8 b 5 (Rabu) dsepnda 5 pemy Jass AW 3 gl e -0
e e A b odel Al (e it Jgd o 0% = 0.50

L5 ga Sy b glana ducbiall S ) L;hyg.mlooodaa 574 08 nj -9
aita 288 (30 ise T i 1Y) A il shos ol 13 clanl) B Ly 2SS
o oamd (asll Jlsie yu 0 148 £ = 3025 Uasd Jlaie; 957 48 da yy (a illy (i
cclaitall cpe Wadd conl g Aigal) ana o Lab Lguis A8 Aa 0y £ =£0.05 N 4

- Yo, —



n gl adl B g st A g Dlae ol s pulil SISk sa] 2510
o doy 148 g5 S 0a geaie 12 90 live @a] cpe sl o Gl iy
Al il | Jasy Al s Lty B RN

Ags %, =36300km S, = 5000km

Besit X, =38100km S, = 6100km
[ e 057 fyiny (pileaa ) il pp =ty —fhy i il f 2B Jlae s sld
ekl gl O g0 o

Al Oy rsanth AN coiilanyl o DS T phms

.. (%, ~x)? L (nl-l)Si2+(n2—1)S%
n-1 P n,+n,—2
67 ol o lata e o ke Lea
realS 13 12
2(1-x) O<x <l <isiy
fx(x)=

0 Al il
o2 e 08 dsiall il il casld

Hjmwmjwwn2=16cnim9 r:;a.lﬂl_}.)ul.upt:ahi -13
(i) 380 Jae 321 S, =5, 8, =6 5 Xy =59, % =64 S Sumy (b s
0, =0, o ol gl s 957 Jlaia) Aapay Hy — g Gl giall on i

5 e sy 3 g g (oo 1 = 25 paa 2 A sle Ao cnial 14
N, =36 Lgeas s 3 sl Ay el L K, =80 Ldausia f 225 0 =5
son Lehwgie O aa gy 0y =3 g bma il ad shy 55 b Al pdins

947, 38 Aa yag Py — Py Cobague sl G (Lpaill) AEN Jlae sl X, =75

aie gt e b 07 gl 87 Gpnsantl il Elocs) Ul gy <15

.m.“o\_.



_(n; -DS? +(n, ~1)S3

a e
+

SZ

Jime s (2igbradd) Caliah o ge o oo sl Jeatll 548 pun g Al cliliasyl <16

987 A sy o giall gy G AEN
A: 125 116 133 115 123 120 132 128 1.2
B: 089 1.0t 097 095 09 1.02 098 106 098

w3 sa aload aal 4 lucad) ol cly oy ec Jaugie IS 13 -17

il ghaally Ao b jae T dagy iy ey uad e Aie 3l Banly A g Ll

| 42 3.5:3.0 24 1.9 il Jo o

e b IS 1Y e Bind 5 957 Juaiad Aa sy 02 Jasengll AT g 39 4f 1 ghhaall

Ay b iy ) ptal (g S sl of il le Y ol Y sy Lamaa sasl
e G

Qi yatl B AR Qo canald S=3 2 aagy |eaic 15 e due caf -18
b pedinall a3 O Gl e 5 907 A8 dan Jlasil adinall § (g bl
b a5

_..\‘o\"_




w.\‘-um M‘

Cilaa yal s

g ~ 6-1
() s giall g il jlmad — 6-2
(0?) ol Jgs 2 sls) - 6-3
sV sl e jLasd - 6-4
putlaally @8 ol jlodd — 6-5
Jad gl ADEN Ladl — 6-6
LY Jlasd — 6-7

.LL:. L');\_)LA:\" 6“8

- YQY‘....






el A s
(Test Hypothesis)

1 gl 6-1

jzuLMuh..an,_ﬁwqawabmamsqsagy@\w,sub_gs
o5 Ay 18 385 o e can g (g3 (itgalld cpma il (i ) e T B
iy e sl A e o plsl e cne s IS ) adad A aall gl e
1Y L i A8 e e Aa 0 o 0% ofs 2 Y A e Aue e 33ssle ilabiag
Ma\....sf,,nWd@émt,ﬂmmawwgu\s,mww‘m&,mds

| N A QA lanyl el

(1) iy gl

o o5 je L e Adlaa Yl dpa il sl 2l sl (bl g Autanl) dpia B
Oyl 5 imb Y el L dia A pihe die shgale SYI an)l pdinall JalSy Gy
T BN PRVS EON R RCP P et e Lasdly puaall g Afbant Ay yill
syl ey i Alomal dpia sill O U et (ging Y Bpa il 0205 ol e
A ma Y Clania il i L gl Qg Aaal) 35n g p20 gixs ALy \gdaan
Had (e 5

Jid gty e Hg 5ahs lh a5 :(Null hypothesis) pond a2 -1
ppv-on L__51 wad et A 'L'.t_};i et LS (=) (5 il Lfi oty iRyl
LAy

- Xos -



soloe Hy Sasles ld e 3y s(Alternative hypothesis) Jubd g b -2
e il R iy Wl e LS elagatiand s Gll g GV agay i
(¢) (>c<) ,.‘_‘E'L:&l'lj ANy A 3% g LJ_;.:QM

Bl uallyy sl Gl S i) (ing panlly Jail Tl il Cigath 0 Jaady
il Rpuia 58 (b (g glailh pae D g shuill s s o ghail Gind )y e aadh O g
PR ERE | PR i.\;l; JPaTY

Sl gl w plall by Mot Apn i sty (5) LY ol Jad -

and gl bl by e dgain 5 panisy (<) aad) bl J o~

Ol iy St A il pansitg () oded aloh SIS Jpd ~ &

A sl U3 Aol Gguia i pLocd sitlussdl Auia 48 5 La S 6-1-1
Alaa ¥l Clasindd o 291 Alas) adiaad o A8 pdal) Tgnll e 535800 il
Q135 gy diab ol g pgial 6 g e atnl] dpum i Ll L ole Aol 3
ps—eiall oy e Sole ) A i Lsd Laiy Baaeia b Bsm gy Al g5 S0
(A) S onal o dn gt Jis) Ua ) 9 Siad Ly pmindll 303k 455 085 418 31y
A onal a0 (B) pasill ¢ illy 4 jlia g 3 sl (8 ddasiol g A 2850 Ao giead
Pr=257 Jdiay 4 Jlaall dgud o 51 5 530y gal A48 ) A< ol g e ghadl
O e g A ade e daall o adll pladiad (& f o et o aly el B0 DA
(B) SlSjnalt A Jhanl) Lgus Jiai iy py=257 50 Jaaal 4 (p) Slaad Gt 5%
o Andgiall Jhall sl 08 B af ol jae 60 0 Ao Ll Jatde g . gine oiays
Jhaal) Lo 048 A sapadl CAS il e aaall (i sl g1y edd 20 DIS @ e 15
et sle g 1S pma 13 Stia Jily Ll 20 D& (e 15 oo i 085 of g Lot
S gaal) gy Agall S aal) iy g B s ga Jgbalt Bl Rl Gl e
anll i (5 5 ol (gle pandl Ayt 8§l ol Lo ¢ paninn o s Lt Yy 5220

ol Lfi B (A oeds 4

Hy,: P=p, =257

- YoM -



(-t,.,..b.ul! g i ) DAY gl A i G Nl b it 3 G Ayl a g
Neald aa p1=257 duail das gty H @ P<p, =25/ ft Jsall £ lais
gomad aall gon =15 el Tl ol Syl s b Y o (critical value) ts s
Mt (o Sa iy X o Liia 1 4 A g pelly Al giall oot e gana (g Jualil
a3y U gt T ywia ey X Ol Baxmall Agia W 3l (DA Jhaet N il jaal
O s Ly Ry= ={Xi: 158X;560} 1 p» oad M de gasea ol aad diay 0SXS60 a5l
(Hy Js—s ) Hy omiy oy s5ad 5 s Ro={xi:05xi<15} 18 Jail Ao gane
ey (s ) X el oS 1Y (Hy Jid l) Ho o Laig X>x=15 el o8 13
el a1 5aa X0=15 a sl (B30l 5501 4 Jhant G Syl aae
Ol Jag i Uiy s 0 B (1 o s X0=15 Jonlill 2 sl el 3f Uin S,

Sia xo=13 o x5=14 fia 3 gal 4

L]

ol B (bl gt i b Uil Clbs g cilpa B8 plhas] 6-1-2

Lt eUaaWE e e g5 llin

Angna (gl B oa g Hy paadl dpia f by 4 i 35 DY) g sl e Laadi -]
(& 3 sate Lhall 13g) e,

Athla a8l b oa g Hopanll Auuia b Jo b by ol S g sill 50 Uil -2
P a3y Y VL e g U Jganlly B el sale Uaslh 13] e s

(6-1) Jss»
. Hp Ala isgaaa Hp Aslals Ty
3aad )
Ho Jsd e ) shls 1
p=(l-0) 48 s 5iwa | (B) S g Lo
Ho ity | () 0¥ il o gbals e b
a=level of significance | (1-B) = jlasyis g

— "ov._




bapoad Sl iy Hp oty o U g3 e sl ans il e
el padl by Hy s sn 300 Usil 2 ass (uiSallys p=257 U e e e
o oty (D<257) 1oma 15 a Ol 58 Lo loall Bani o 1o g2 (o B30
e 48y Rpaa W (e 3pS An 3 e (9% Y 38 ollaa) odn Jia A g sisb

o 53 i gy ks, oy Ho Jsd gl B0 il g il (po Ll d g sl cindly
O Ll b g b gl A 5y gind Bl 30 0l g ) Jiol PEVARTINYF
s M LS 0N S phall B g il O asl LiSey 3l caila ey conSally g
gl sl G (D 5l Bale o iy Capm A pdad el

o ol AL g AN Ll lay gen Jaun i il pieatll S 58 (30 25 (1) B
¢ gnadh Y Laiy =36 9 s3salall duall paa 1 ilad e g Al i Al 68

g sbglt Jlatial i) g Aaliall Spia gill (8 10736 b (Aeaal) pind] s _jikel

s iy igall Jas i g8 T8 18 0230 sagaldl Auall paa Pl B2 2dad
o 3.6

18520 pled 5K LS 6 === =06 Uy N0') ol 35
gl g a3l Jpain b 555 4 g ela V) Aaia oo § Aao oo Jelui dukad oy
' s AlS

- Hy:p=68=% Agall Jon gia g iDES) D g i -1

H:p=68 - Aigal) Jous gie pa DGV -2

p<68 5 p>068 bkl i (e 5 all Aguia il

i il gy nd ) Jn 3655 eabiald S 04 Ll 3500 IS W
1Al

67.4=68-06<X<68+0.6=686
iy o 68 (e Loy il el S} pdindl) ansgia £ by (o Ho Jsd OF
n> 68.6 o ol Al 5l 5 MY NI NIV O PR Jsd W

—_ YoA..-.




23 Hy omb) Jliad ol o0 ¥ g g e Laall g gl it ) .p < 67.4

FAIS Cand ALl 5l o A ad didaia (A K g gy dlaisd ol dspsia
a=PX <674, n=68)+P(X>68.6 , n=68)

T ad Agmgdall &y ol 5 ) guall Y gl

87288 bz > B8 =% ez ey +p(z> 41

= 2P(Z < —1) = 2(0.1587) = 0.3674
aa Jlitly dagna Lol o gt e H i) o tiong Lpad S Jldisl g4,
(=% 1t g Aigall pna w35 g J 01 g sl g sl e gl TS (ol o0 Jlaia!
et e 1= 64 Al pan 1 i i 8, il Rikaia ey il Aikaie 3
A 5y gualt 32y o Jlaiatl g &y Ll il

y _ 67.4—68 68.6—68
@=P(Z<2,/p) +R(Z> 23);) = P(Z <)+ P(Z > S0

=P(Z-1.33)+P(Z>1.33) =2P(Z <~1.33) = 0.1836
B 13Say ¢ Hy gaby gettogs Lad L € i€y 3l e sl Jlaind 5o
235y (S Y 0 GaliS f Aidaly .00 Uaall 100 it 2y (S Lipdl pas 53l ) 5y guim
318 Hy bl cla il e aady Lad B cilion can gy Jy LAY B35 el
Lobasll b g il il oo (15 68 (30 Yoy Mo =70 1 Jiall 13 b Liia gl
tof s Akls oy Ho Ja gl B 00 g sl 5o
B=P(67.4<X <68.6,u=170)

67.4-70 68.6-70
fo — poty
i 045 2= 0.45

=P(Z<-3.11)-P(Z <-5.78)

a=P(Z<

)=P(-5.78<Z<-3.11)

o) aad Aaladl Jglasdt pay
B = 0.0009 - 0.00 = 0.0009 .
0 sl a Ul b g il Tas i Jlaia) pa g

— Yod —



sty s SV e gl e Llnidlh b g 4850 CMLatal s LiiSay caglulY) iy y
quwsumys@m\tm@t,@,mm u‘\.\a.n,lu 68.5 ol s sl
;ﬁmnas,)uum@, i..ufﬁ.umu_ﬁm(;.\“ dﬂ\t,ﬂ!wmﬂi@tﬁ}n

25 Y Lglatie i o sSol g U Jfhawall goival S5 (53 Caa e 2(2) Jua
thwm,aﬁt@mwum}:msi Dal gl Sagall At (Ja2.5 o2
§ v - PR
o
,,;-iuu}—mé-\-wuﬁmfe—#w il G il duas ) AS )0 i 1alf
wﬂ‘u‘m‘hyﬁ(ﬁgﬂ&ﬂix 2.5 -Lmnm,m,idd@my\&ui
ol el Tl s Al

H, p=25=% (panll) idaa) S 2 b

H; ip>2.5 Ayl Aguza il

sl Biay Hy oY dood M o (8 A s ¥ p<2.5 T aaly cih g LaaYly
At Sl peidl uaf)

el fag 38 10 st 36 USH Ao 4 e o 977 T S 520 (o1 (3) JBa
co\e Y daua Baiadl Ludiall iy il i) ousul e ()
loie (o 45,580 J (o sUanall Aalll daas (gh RSN sled) Aana (G Giadll 2 Jad
P L PEQ NN P I RS

H, : P =97/ Ho : P =97/
Gl a ez Hy oy ol 28580 elodh b DY 0bola 5d Wlalloda b iy
Latlaad ol udg P < 977 UKy P> 97/ Laa

J\-uaﬁw?"u-éﬁaﬂw -1-3

uutmmn,muum,.n w
P LAl e e H, Agliall Rl dpum il gahd
1020, okl el o ¢ 068y 38> 0g asly b

“‘";\-—



p=(1-0) 1007 Jsils @ bl Maial yaa3 -2

Sl) Am ol ey (o oF ot (Z) Lbiadl Agiliany) il aosi de 5 a0ai -3
A Aualall Jlasll e Ld A all (Al

Plus Auall Gy e (3) 580 A soaaall B, Aghiasyl dad Clua -4

0, =z, te, £, %2}

(3 5) A el A jally Ligll (ga B Ay guanall Lhias Yl Aaf & tiay Jibaill -5

5 Aigll e B, dypundl Aglaa) Lo culS 1Y H, Jgly Hy =iy il -6
ol 3 DU sy Hy yainy Hy Jsf g .Jpilh e g ey Ao el iiddl (an
ol Aihaia Jala Lgall o & sl B, Aibiany) Aaf ol Lavic

$(p) daa giall Jga <l bl 6-2
A g Lol (e 07 o plee (limn) pdindd il LAl Als (atls
S Agliany) clpia yill delpas Y o pg 333
Hy:p#po Ho i = po

A gl Ligal Jauaia & LAY 138 (3at ALGSH 550 5 3 laidl et Aseanyl 7
0da ayigi o Gy i LSy n sl cildy duii las) painadl e s3galdl X
.02 :gni g = s Ly i N(lig, 02) Al 55l 3l ddlasyl
oSk 3 paad Ui (oo N i) @ in ma 1B 5 g 3 ),
s o s M X, ¢ X, Lab sl Aok Lle ogin

X <X <X, 6.1)
Mt X <X X>F, G gandall 3l e (1) Jpill dibaia 500 B
St 8 L aS mprdall 5 a5 el g (el (sl glihaia o An el Adkaial)
A smphs Jg 55 () ARl il 5 5 (L gas Wiy clmls 3500 IS Gl (6-1)
Ay gmall A palt sy el g Aad Jjoll (5 lmalt gmgdall )5l (daia (o Ay hme
S i e X, ¢ K, opal B 7,7, sl

- X -



:L_P.Jg,.am__,m*mmj_muﬁzjm&gmu, Zyfr = ¢ =2,/

/f c/J_
b Al ()t 5l 5 plial

~Uy
0/ \/;1 <+Z (6.2)

(6-2) JSal b s

‘Za/z < Z—~

‘.

S Aoy Ry bl o yad Ap il

(6-2) Jsa (6-1) Jsi

Al il 558 e Liaf adia Z b (6.1) sl 58 (pana o X enalS 1S
Ao i A g o) 138l g (uSallyg (oY1 5l 5 pllsad (6.2) & unal
A Z> Zyfa Gl bl A ilaia b 7 cudy ) Jiallyg Hy Oad s dsd 29 Hy
piall g i s e i el Von oy il S o KT Z <2
| H, g A g il e Oy Lewmiis Hy 1=t

g i (1) 1007 Aol 5 3 il Alae 1Sy By QBN 45 Gl sl
4t 5 i o s g iy gl rell Cidlagy Ho Jds et (s adinal Jas sia
Hy s

Ay LS n <30 Wla At Al A ol Z 2 o) s o) adul 3y (1) Abadke
Jghandly 1 acinall ol dpagbes pac e S2 4 ylnl) Aisedl oy 07 A Jlagiod

S JL\J&\I FPLEGIPA 5_)5\.:.4‘1\ u\.ub.aa?l‘, A.uh.a.s.?! uhm‘)ﬂi O )iS c.s.ay LﬁL\l’l
by il

~¥1Y -



(6-2) dgsa

il Jsgaa o) 07 QAN o sbra Scall aaipall anl Jowgiall sl

(n230,
g il sl Adlas) b it C ey dag

Hy :h=Hy Ze
H:p#p,
Hyip=y, z;___"i‘lio Z<-z,
H,ip<py "/\[II
Hyp=p 7>z,
Hytpu>pg
Hg:py =4, \Z}> 2>
Hyp #p,
Hy:ipy=n, z, = X, —%y Z<—z,
Hytpy <py Ei+£%_

n, n
Ho tpy =4y (cnfhian) ndiaa) >z,
Hytpy >y

§? ?hﬂuﬁbae.).é&qal‘ _,hZ@_)jm P n=30 .,'Yg.ga_m o2 ca:v:u.“ ot cAs 1y

- {8y -

o2 (o Yy



(6-3) dsss

n <30 5 07 il pglee i aaYl painall o hasdl Jas giall il sl

ilyaia all
Hyp=p,
Hyp# g
Hy =1y
H,p<p,
Ho tp=pg
H, tp>p,
Ho iy =1y
Hytpy # 4y

Hy:p =p,
H,:p, <n,

Hyipy =4,
H; iy, >p,

Ayl aflan)

i
il

(Si"--siJz o

V= -2
©&/n) | &/n)

n, +1 n, +1

U.hé_)n LZJYL:MJ.LJ_}J:
ltl > tc:/Z,n-~l

t<—t, 01

t>1

an -1

[t]> tyn

t>—t,,

1>t

av

Lo O doagh Aiana A8 dnie gl rliae Aile (e Ao ds] 1(4) Jla
o gia ol A g Jgd Aol $78.9 0 508 5 e il atls Aslu 71.8 s la e
L 3,80 i Ja g Aol 70 (e Jobd 3,20 038 (53 dniidl ploaall jlec

@ = 0.05 (ol Jdal) Ll (5 s pasiul Y o pUEYE 4 ) paud

- -

s IS Al phaalt lasialy Sldamall e Cilis il ¢ gl ¢,
¢ 2 ghel



N aaly iy o Jlemm¥l T u> 70 ¢ Hy ip= 70 rlua il aas -
P23 1 n=100>30 O b @ =0.0502 -2 Jgia e p <70 o il
Yoy S=8.9 st 18 Cigyma it ginall (it 0 Lagy s bonall gl a5 80
Aol 2 133 0= 0,05 1 Leg rgmb i dilaiag Ao sl Aol 325 -3 0 e
| Qlate T Jallys (Oaalt (a) 2, =1.645 (o Led 5 kbl 22 adh & aeall Agepdall
Vsl d A gle 5 tinell (e g slaeall Ap ol Gl -4 251,645 5 i)l

et -5 g, = 2B L TIB=T0 5 6n roa Al bl A g el

°s/Jn 8910
Lilala od o8 g Ml da el &) lnall Aol on oSl z0 = 2,02 Al s Lad
Ho Agia il (pah ) gt Uifh e g i -6 2, =2.02> 2,7, =1.645 1) b
AS i i ey Hy 1> 70 Al Aga i Joflg =70 Jlast b gia k)
ebsall (o g ot 13 ) o ol dondl a5

Sy Aok 50 b (phh it Jay b <3S il Glas Fe e bl i) o(5) JHa
ot Lo e {3y RUSH 50 ety o 12 (00 A sS0 2l ple Ae cdal Lasie
Aawa pogad Aayfple 119 g8 s e i oniley Aifafple 42 ga 5D da gl (el
BaabS) (5 ghne LadSona Uishar g Law 8 2 iy adl e ow Jous g oy LAY Apuza il

e il o ey @=0.01-ca 0.=005 -

Salits By Hiip<50 ¢ Hyip=50 -1 tasd @b ci ghall dadiuly i ad
MY} Raa il Whe dld g Ll oS gy duad Sl 8 Aall Lu il 85 S
0=0015 a=005WwN-2 e Hjipw50 csSiu Al Luayill G sl
A aly b sl paais Wil eads 21 g sy n=12<30 Al ppa O Lagg
by A iia aoad -3 L digagine pied 0 U (e Yy S IS AL Ay el
6 = 0.05 AgadH (5 5wl 5yl iall (pimd W A Slaia) A flill Ay ot A dlial
fod 0= 0.0T3and (5 il 3 Bl AN A5 ol Addalall t<~1.796 1,4
i jal el td i n=12 8 Akl pas O by 4 t<-2718

Sl A Al A el A sl T iy ven—1=11

i A
qgs—l

~ Y10 -



sl 3000 Aaal Ty sttt 5t =B o 42250 _ 5 4g

s/vn 11.9/V12
(i g W0l £ =233 <y 1 = 179608 § 1796 a siuad 1, =233
Aol Jity o= 504 il b5 ey 2 il -6 i Aidaia (sn
ol Ailiia cpann i 1, Ol L a5 LS .95 48 Ry H 1 <50 Al
Jomii deile g £ =233 5150y 4 = -2.718 0 gl 00 =0.01 05— Las i
Clegs O = OOIUJSH Ladie: Hy i < 50 Al daa jill (a5 H) e ;L~50mm)sd1

O97AE daga JhoE T das

@w_}mﬁm@_,:ubt,dw@mm@lagﬁi&wmﬁ@m:(ﬁ)dtz,e
Sealy loa¥l Afans 5820 fie 0.8 6,8 6 5 lems il ailyy 1 15 0 o Leiil s
Ay Laddliney X =148 Lelaugia of Lia jite 48,80 Yl Lista 50 030 400 g e

1= 997 4%

¢ Hyrp=15 -1 tof asad Joal pall ol 451l L_.t_,Jun i3 g Loy 2Jend
tomb ) Aille 3385 =3 0= 1-0.99 = 0.01 s t4a pall Akl -2 H ip 15
Ay mal) An pily (o lsnall mprdall gy Al e By a3 1M > 30 O Ly
5 222 fy ==25T5 g Qs ol :\._!_.m.'\ﬂ o Bl all 17,7y &
el (s Ay huead a__,?.}ni;ﬁ;;;if.z“————u_n Z>2,/, =2575

o/n
, 148-15 02
%" 08/J50 087071
Ja_.mbhuasJ_J!&_.ihm !M‘W]wu’.ﬂi Z, Ay fyrall Ao jall 43 liay
d_,___m;wd._&u(;i UAU_J!HL“CJL_.;HZ =—1.77 oty
Jadl) Aadaia (313 o Zc o Lap s 1t 3del -6 22575 <z, =—1.77<2.575 : 2N
Sad =15 7 o Hy oomi iy Hy 38,80 sleay Jii 13

-1.77

Ay gl ~L__za. o3 gBiga apanig (,L,Lh:m -5

4

- Y-



Lensly ale i taciall 2 lally eloan ¥l 30le syt Wtk 12 0 Ane widal 3(7) Jihe
bp B ilaall e 83kl AR SRl saball e () gy GDUa 10 e 5 A] Al cadal
4 o faia (5 loyrs M yailyy da 3 B5 ga Y1 Auell Jaungia 1 g et lisYl
581 s 5 b s me Gy A0 818 A0 Agal) ungie 1€ Loy a2
G A S a3l Ol L st 0.997 A8 Aa puy aotll A ol (g sl Apa i

ciia lally pleasyll ke (gl (godisnal Clauagiall Dy, ¢ iy T m il rgdad
o oS cgainall T On A Jgbunlly y el Apulandl A8 sl (b plassiuly Kie
DI NTHEESTI IS\ PR TS PRI LP 5 PR VRUPL AT, . 133 PR A
ol aad
Hot by =ty o By - pp=0 -1
He 2y oy - 1y 20
A seaW1 (5 gina T ani Al 100 =997 AR Ao Gadd :Leasll) (5 fhuse 3323 -2
o =0.01
O Lt (s ol 5 (el Al An pall) imd bt Sl 5 g2 e gi 3pans -3
st b Al ¢Sy A Ay jhmall Aa ol a3a%ad 13 30 (e sl Gtiel pos
t<—tyfy =—1.725 5 t>ty, =1.725

L v=ng4n, -2=20 1dya
Ayl (g b, A umall da ol o -4
(2l sl hoglen o 383 1, 5 Sp 00 IS el

=4 X, =85 n, =12

S, =5 X, =81 n, =10
ol and gagandll 3l s S, e b O gnily

s - [ADA6+ON2) _, 47
P v+, i

s AN &y Jlanall Aa ot 1 2 e

- Y1y -



~%,)-dy _ (85-81)-0

\/mn+-- 4478J12+

.m‘.uq!}xaﬂ(;-".uu‘;h_,dozu—p,n ua_).l.ltﬂ.h_,

(oY Lad M dikie g g £ =2.07 T 2233 5 akeall pa dliadly i3s3l -5
t=2.07>t/ =1.725

M;wmjulg,sm,msq,m,i Hy i il (b i Gaw L o 3Ly 2 il -6

Jdﬂum)hlit.ﬁnb_)md‘ H, A il

=2.07

:(02)@1.,.33& Jea @ Lual 6-3
o§ ¢ 02 il an] padine et OAS 1Y Lo i 8 Jluaﬂwt._cm JAEA) s
¢ Lagatasa st e il il jha ol o inn 7 oo Ll Jf Ll
tth __g‘LA@JLu@u\SMluﬂJoawcyum@uaﬁdﬁAimghjhﬂﬁa
o A Cm 5 il b ! ol DA e e i it o) Leglsa Aa 0
daelina g b ool Aune cigoh o Ay ps iy Bl Lagaia ol e et 5 Ao
S 2ame G gema A il = Tilan s Jlaall Va6 JasDlg il Ganaa
.63 ¢ OF ie (pilidn opding (Gl o A3 lRall ~ G (e
3t Syl y i 02 4 520mn (Rpallat il gall ) ol Ja il of b gt - T
Hyio? = 020 gl it pallall il pally Al ol a8 07 gl ol 4 Jlis
G g0 Aflas) o Aebeo pasiad kol el o34 S i Hito? # o7 diadls
(Aclna) Ahacs) T L gmprdall o5 g iy lipall (gl SN 3 5 o aeia sk
Jo ) s A pall 2 pstmal i patlad endd (g} Hp gandd % (1S g0
(A Al Cias Hyio? = of Cus o livall
s’ @-1s’
v n-—
2= = (6.3)

2 2
Gg Gp

-~ Y1A -




&

e—ikaie T aa Giluall A WSy Ayl A 5 V5 Al s S Al paa n Cua
- Lot 0 ApatY) (5 gana Sl g ab
x2>Xi/z 3 x2<x?~m
gt (AR 5 58) Jpill Akt 3
Vn < <U-wn 64y
A dhis paiiowi 07 < 05 e daly L h @l bl Ay s il < lg 1Y U

% > 2 el Adhaie papieid 67 > 0 OAS 1Y aSallyy 2 < x,{q_.gras)u

Lettadital (5 jmall G i) oy ol ity Uy Aelim S 45 sn) (g5 (8) Jla

g ol o aensy pamaill @l ey 10 00 A8 g Ay <idal 1343 Ain 0.9 (g uy”

0.9 s S} 38,80 cilatial g binall Ci_ai { piiiud Jeb B 12 58 (g el
S e 350 0= 0.05 daadl (s sine i)

H,:0? > 0.81 Hu:(s2 = 0.81 :lpia il yaai -1 A

| 0= 0.05 il s e -2

@ =005 sy v=9 Al dag 33 68 pre paisd fiby As el a0 g -3
A ihia (5% g dshad e B Wy AT 059 = 16.919 ALl e suaiy

L .. 12 > Ahegy = 16919 i )
f(x%)

(6-3) Jsaith

~ Y14 -



gl (s 5 plaliall AN 4y el G ilasn -4

2
2 v S 9(1.44)

T T 08

=16.00

EPRSTIIPN B WA RENI VPPN IV 00 ST [ P TR I PRV ) PO PR R
b o i pal ll Aihia b i Y Aol g2 =16 <yl 5y = 16.919 11 (g da sl

.yl il
eloed) daca pany SN o Y 4l peiiaaly H iy H, Ageajill 08 2 )k -6
- AS

(Rl ALY s Vo) Ll 2y e Ay pabiinnt Of eaad (o 1@ Asadla
il prii s g 0230 A pedid) A il s 23l Laie 0% = of LAY

. iy S~g
Atie oS 05y (g (g sbumall Hstall uiall Led Jiai Al ) LT
G, /2n

gl g3 Ly tia 2 el
topaiana (ulil Oy A3 HBal) 6-3-1
SR PN R Y. PP RN URY SORT F JPY g FAAPE T LR L RN PR
il il cpe Baad gy Jidin A Jad) A 8 Jlie Hyi07 = 057 0 sSiw panl) dpum
CadlS 1 Agle g Loy dall @l of # 62 of <of 4 of > of Ay el el
e Dy 6Ny Oreens Ly il Opaainall e i3 salal G pdell laisel
Aoyl Jus f=~S§L:g.a Wkl oda b 1T andd dpalial) 48lany) 7l can g
2
Os-S3 badie vy =1, —1e vy =0y -1 L Japny i ag)si A0l 4 el
Lol ol el ol slall ol uls Lea 820 87 Cuag a3l aeaida Gladiandll
e g ool Ll g g il 5Ll 00 anad) ) (yiad Y Addate g RyanYl (5 giana
Aa el A claa W arati oo 5 de Logh 07 > 0f 62 <o
O bl s Hyro? # 03 dall Apm 3 W £ 6 (v),v,) 5 £ < £, (v, v,) Al
AN okl cdd A e d) Aiasally Lggh (yabl dilaie a2a3i

- Y. -




£>1,(v,vy) tally £ <E] (v, vy) s mal

oF = 6% gl stomiie Opomainadl it of s gl Gl (7) Jid B :(9) Joa
Jaiad of Apaal (5 fise paiiod (! S8V 13 Biad e lllin Jeb opastna pi LegiSly
co=0.10 by

Hyof # 6)  Hgol = of szl gt -1 1dad)
1-00=0.90 Jaill Jlaind dtay 0= 0.10 il Jaiad o daaYH (5 giaan -2
(n Moady criain’ Ay Aol 7 o Aikaia) An jat AGLEN Aol sy -3
fw2(1=1,9)= 31 2 2 Cas Alal Jglasdt
fi.07(11,9) = fass(11,9) = f;}";(]ﬂl—) ~0.34
£>3.11 5 £<0.34 a bl Allaia [l 4iay
: outigd) AN Lol e -4

2
£ =5 16 g
S2 25
2

Aa padt A A ol e Sl A Al f il A0t Al Tl Babs 1 el -5
o b (SN pal ) siadh Aaad) AN (e sl g 6yl

0.34 = 1£0,(11,9) < £ =0.64 < f;,5(11,9) =3.11
Hy i) pase Ao i i 13 i)l diboia (3 o5 £ =0.64 o Ly i -6
pailat f L& 2 o b AN e asm g pde g B g Hy ALl Spua i (gmb 5
Nagubs sl ) Ceaiaall

A AN



5t il sl dilais

cotadl 5ab il Rikiia
(1 —
5 =0.05

| LA omr s
i

(el Ay gali Ay
foos(11,9) =3.11

sy Tl
f95(11,9) = 0.34

(vavy) = (11,9) dusm sy sl iaie 1(6-4) JS

0l g imi (alkia s 5Bl Aplaaa¥! Cilabely il Y pan L Lasiy

el painall o2 ol i jlsad 1(6-4) Jgda

o 2.2
HO 20‘2 :0'% x> xa/Z,v
)
H, 06?0} LAY PR
TR
H, Lo’ 20% 2 _ (3”1)5_2_ X <Xl-ay
c 2
H, :0” <o} o
R S— - b 2
H, 10" =0p (2nl 5 posisnal) 2 >,
o,
| H, 0" >0y
H, o} =03 F >fs2mm
H, ol 20} ™ §§_ F <fiapm, v
e T Q2
2 2 . :
HO (0] =05 F <fi-a,v, V1
2 2 2
H, 0y <0y £ =§%
c
Si
PI() 0'12 = CF% F> fu:vl V2
Wy o2 2 2
H, 102 >0} ¢ :_S_%,
(4
S




idheia 5 caall) < Jlddl ¢6-4

RS YO WL 1 7 W0 P [PV PR DR I S (b Jlaiahy caadll el s Jas
S FISY RN TN PR [ APYC R g G SI T SUNRE IR BET
gt 251 Jlaaadl s A o2 5 Aflagll sl s Cillanl b ladls il cas
tap il Lo B Lia

Amssd g Buaf 38 Neaa Y] painall cval ik Lo dnaiiy Ada .l Syt -
el VLl (8 ey G jinall e Py Agallall S 533ma 5 Ay pke s
A laiall M i il sas) Aal Hyplaiy Hy P =P dpali) 5 by el
o) e Lo Pt Cya P s Py cob plall i g il Jf P<Pye PP Ll
ri bl w il (dana s

. Pl ¢ PZ (‘Qja}ﬂi B l.'.'_\‘JL_fL:'n.\”) U;‘}"Lm} Cmaiopen Lutad )L_ﬁ,i! T

pmsil 5) sl il Jiag K Eys B z%‘_ Rl abea prii A Al b
dag o dall (é_)Lm:s..“ dawgiall e sasll X _uiiall ol by Gle 5 8, i G g giLﬁ]!
ABA_auy H, P<Fy, HpiP=P) Ao gl 52y 4ia M=nP,

':)E . Ny C; e Al s sl 4 ."\"g,l p::(!-m(l) IGU’Z
3 nl .
P=Po)= 5 B(x:n,Th)<a

x=0 ‘

iy g3) g gond ased L sagt p= (1) 100778 B yous M, : P 5By

5 HytP=P) A il ¥, P(K <,

el 6 P(X 2c, P=P0)=X§Cﬂ8(x;n,i’0)£a o sy (Lt 14
(st Ailaia) 38 Ay Hy PPy 5 Hy PP gl i B il )
el i e T8 0L s (9 i) gl 6 o § p = (1200) 1007
Ommt gt B (g 51 S gl O by K<cyp s Xxre,f, oy B
Aol da el L gad e g 10 J A il e AE adsal ut—-wfﬂ‘
i A PP R R E I T A AR A
.(6-1-3)3 PPN a1 ALl ubim«itau-mlus

- YYY -



pain e gall (0 TOL (g6 3g g g puing ady il asl gen (10) JUe
oy et Aind 0 g0 530 ) S 1 clell 1l 358 deb odes

997 m%J@J%J\}M&@MLﬁyIS S o5a 8 0

HP=0.790 , HO:P=O.7O -1 1t
0=1-0.09=0.10 u=il Juis) 5 dpaalll (5 ginsa -2
(el e jall) ool ol Al Alkaiel -3
Oglaadl e dlay X21d=copy , XET=0p
X =8 A Ay fuall Aa a4
Cufp =T E8 S04y w14 N Jpil) Aikia B al X — 8 aad of a1l -5
i) et b oLl g e o agng paad Hy mi iy Ho J8 -6
i Pyt Ty S (Rl pna) 1 g Ayl i () R Al 8 i
AT QAN 3 O (gl s b posned s 18 158 anl 0 o5 PR
= 0B oo el 58 T TS nl ) il g By Rl b 0 75
5 Ay s 1 (9Si i Lapead )y Jusid) 4 08 =P
i el pmplall Aflca) Laleall padiud Lilh P =P, d P =D)du= sl
_X-n By

; Jn Fogg (6.3
Bhl1) ds el Ghlidl O ) A i hal bty pandl gl gt b addes
g el (oai
an)y il 3 P < Py Al A jilh (S5 Ladie Z <=7, 15 e Abkala
ad g el il P> By alad g il 685 Ladic 7> 2, oo Rikale
ey P =Py # Py =P dnd dpn il 0% Loaie 7,3 2y, L € 2y ROD R
(O

- Y¥g -



wmwuﬁwBHaﬁﬂaﬁ@Aagaﬂtﬁwiqjaﬁa:m:(ll)dth
52 deb A el gally o glidia) 5 3 agia 70 1 da gy e A o ie 2l GO
B e duadl A 0L 957 A8 daary Q43S 1a

HiP>0.60 , HyP=0.60 -1 :Jal
00=1-0.95=0.05 391 (5 sima -2
Alially 220 (d N Aibie ) il A jadt Zikuial -3
Z>z, =1.645
gl 4 ol 00 s -4
_X-p_ x-nb 7060 4
o Jn Pg, JU00)0.6)04)
gl Adsind dead Ao sl a1 2, Al 2y el Aol oy Badli sl -5
z, =2.04>z, =1.645 13
P> 0.6l o o ypall oy Ahaily s g B, Qg H i 0 -6

PPy ¢ POl w AN JLGa 6-4-1

G (badina e ) Guilan] cpnaing o A5G LY A, dalal e L Lle
o S 13 Lo Al 5l 38 Lagilil go and B jlie  ging 1305 Lan 385 o) Loguuilant Cum
(sl A _jia Uy ] tsjm.mm,u@w“,:&abmgm,msvg 2 e cauadl
(4 Ohssh Ll G 0 i usj 1Y o ciebin 088 555 s b o claga
il Gt gl it ifdaie b Cpma i ge bl i g o i
ol ISl Atlmal) il il s clogae g .. Uil 240 e

Ho:P =P, =0 4 Hy:P =P, =P aulinaj

S H P <P, § H:P>P, § H:P =P, Lt 4y il
Hy:P-Py<0 4 H:P~P,>0 | H:P-P, 0

Al a4 cplliaa ! Cncinall Rl f dball Cousi Las Py P,y

Ul od (pilflas oyl o e e 384 Lo e g paituall | Soa) Jaga gl G

ol o il e (0 a5 5 d otlean) Cpsing (e USRI PERTE T QS PENN

- Yve ~



wx‘awbmmm@mjmﬁuhﬁz ¢ By Lo ol i
S nphall ) m;u,m w,m ) el e s LAY 13gd Aheanl)
FERAEFPES da Al

B -B)-d, _ (P -P)-0
JPa,/n; +Pa,/my ) \/ITq (ﬁ—ﬁ%—)
A onil Al iy P Ao g oy Al 020 e (g8 dg =P ~P; Cuas

(6.6)

p . X t+X
& clalall aae My Xy ¢ Xj ey p="1-"2
n +1y

ey =P deqh i o il (e (S b cilaladl 1S
% 3gp P -y = = 0 il LESY Ay mal dn 53 T aed

. PP
JBa GEad)
dm‘x’m,w\ Jmugm_),swmx i ghad s geh Juia D Agladl 2 gl A
hﬁ1wtmm\ﬂ,,mi,\,ﬁtwwmxUmu,nta
uua_au)@s\mwmyu\sJMwB‘Aummumeﬁy@m 1(12) JMia
s 240 _,L.._m.-,t?JummAujﬁus)undyzoogwwlzo el 3
_,__.siAty_xsluLs_,Mdc_é,wd@amhmiaiumus)mdwsoww

-

09754354&_)-3438&_}-\“ G_JLSJML}.QQ..}P

;s (pooling  estimate) p

6.7)

-u_sﬂmuus)mu&dss.mcwum,;}mwmuc.)m.musm ;o)
M\Mu)ﬂaﬂ (o ARy il pse b o paal) s b Ablpa
‘JJLdi.S. (B (A ¢S it UM) Cndilast
HyR =P, (@B =dp=0) -1

H,:P, > P,
0 =1-0.975 = 0.025 (el aind o) daan'Y) (g g <2
(b js&n})qmmdwa)&w\g)ﬂ\mﬁi -3

Z)Z =1.96 4

— v~



ol JLisY g oill s -4

ﬁi:% ;33—060
n, « n, o %Jﬁzgﬁ% 338_051 24 gl JLn¥l f gl U
gl 3y jloeal) Al o200 1) fan (5 8
A L 0.60—0.48 90

. =
\/1“161. Gyt o) JOsDEa L
oY gty Lihle b o & Z = 2.9 el Ayl ply Bad sl -5
Z,=29>z, =196

@b S 3 s b Hy i) il 5890 ity Hy paadl e i iad i 1 1l -6
el CVL AW o a Jotie 6 Juindd Cun P> P 0 die abadll oS Y agall
walisil g s e (6 5y Ld B Al 3 i€ o ge Yy A BN 3 g S jaa
gl

AV spa WL.,;, M Gl e e el D )5S Lavie 1) Aiada
s HpP =P, =dy # 0 :f Al Al o el f asall b e stal
Aball dapdll 1T P =P, §l Py <Py oP > Pl ey Gidlay duadl b iyl
et 1onS Otael] paall ) Lotie 5 Alal o34 (Ba (b Faiand)

(6.8)

B gallg sk adall g e mﬂsujuuw,guw Vjsiie Z (st Cim
Cuad il T e OSSN i st cans el il ey (12) il
Jutal L) sale] aabians 0,03 (5 ghany A iy 13n Jibm dy o o) S5 Aead i
b el Gl

HoP =P, =0.0320 , H;:P,-P,>0.03

- YVY -



0.60-048-0.03

\/ (0.6)(0.4) , (043)(0. 52)] )
200 500

by (51 Ly e Jala 2, = 2,18 i ks Hg il (b ) i Lgias
o 6 PP, —0.03 = 0y Sl iy o i DY) oy AWAY A0
Yy b€y el A oy iy A i Lagd sasadl ol (i) Slinal e

Lo gt Jlainb Y O i

- YA~




(6-5) Jax

il il DY) dglan) ORI PR T
npn, TR
H,:P <P, Lz,

P>P, X-nP, Z>z,
P=p, hw,/n . Py q, Z<=2yfy 5 L>2y,
foui o} Aag Py Cya QG =1-Fy Cua
iay pie Bidaa
Hy:P =P,
P -Py=dy=04 7 f’l"ﬁz
H P <P, \/fxgl (_L+_L) Z<-z,
P>P, f 757,
. M & +x) |
PzP P=1~~q“~ni4rnz L<=2y/y s L>2,),
HyP P, =044,
H;: B <P, o (Jig‘lmf'z)—d0 7.<-7,
B >P g_&_lm.;.‘l_%é,@&‘ Z>z,
P =P (d, =0) 1, n, Z<—z&/2 N Z>zu/2
151:1—‘?!1’“";}%‘ =
. L %
Py =l-q, “i
cial i (Bad

- Yva -




:(Homogeneity and Goodness of Fit Test) (ullaill 385 JLas) 6-5

inan! pinall 83 ) e Clmalney & Taalt i L BN Loyl G L
il 038 b 1 atld il palic (o | paie B3 Y S Ay P oo’ o p
pinal) 138 puabic S 13 La g L poainall jualing (3lady (g3l LSNY i
il Bl 5age isd Ll o LS ol jualiall 35 sl s Aume Arealis @340
A aaa Chaall g ualiad) p gy o S5 G COBANE Gl L8 obd e
ot 381 0 A puna suabindl AL Al il il Sl 5 Slcn) gdine (e s3ale gl gie
50 Lgpay a3 25k Aadad Lpad O (o sl pranie iy dund pedinall Jady (pae e
ol o S Laigy 5 e 31 g s sall IS5 5l gt Tl Adenl el dim 3n 958 50
ATl ) S et Ay padl o Aatlil Agdadll < 1SS 038 5 e 19 5a AN
il Al gl Sl e LaliAS by (observed frequencies) Oy 3a it s s
P =25 a5 pall dad gall il )l ol S QA e 333 Cus e el sale Ll e

o el AR SN 7 i Ly q = 1P == 25 A Adigiall Sl

k 19 b Sty 31

5 a 50 88 Aalal (pay By spis AiaSall g Asdgiall i Jgta

0, ihale & ol e

H g [[R— 25

N 19 25

. E’, 303 M 50 i SO
A s Gl %2 papeglS Alma Yl Audedl it A0 580 el oY 5
i

k (0, —e )
L R (6.9)

1

et a5 gon (S Ar g iy (g3l q 2 gl il Gad o F TN
(§o% Aad giall il S0 (e Al Dl S IS il Ladl Akl ALl e . islS
Gl gl Q‘.Ss_),gm%glsc.unwc;ﬁlsMSM&@&@Q;J@E@)ABWMG.!}

_"'A,_.




3 oy s pshia e of a3 OIS onS OIS LalS puallyy T il
fis Uaiy (gm0 a e (o) T A0 S 08 H paell A b o oy (ko)
phaan 8 mas (108 518 e O ) Tl Qe S GG (08 et T (i
O x> Ky B A, S e Raad Aa ol o S x2S e IS 1Y
Aty (P=1-0id da s f) o fel ogtas (Biy gl Bihats b ol g2 Lagil
e dlall Jpsa (Ubad) cagina 3o B n s vs(n—1)(m=1) 5 e 4y e
ASLal) A el Ll i1 Gy i (Jgaadl G BaesYl dde Sy m Lain G0 o
Jediag N1 B AT s ey v=(2-DR-D =1 a dal a0 o s
Agennd 8 Aall paliall sae m-1 Jiay Laiy salsl coall A Al jealinl sae
PPN P Y PR\ S VR TS IRV SR PRV CR PR SRR VORI

S 2l b

it g A3 e Agluall &y ol b Rartiuaal) Aoall S Y L jlaad Lol g 2(13) Jia
5 U iy By P = (1) = 957 4 Ay (Al ) dllle e () Dtha 5 jlata
Losin il g Hy 1O =€ -1 (5 5msall jsgdad Apuilly) A0l a0 ol 3y o b
H, :0 >edlad

v=1 4 ada pya=1-0.95=0.05 Ll il Jial aaa3-2

ol s Lalall Jolaadl b 1slS aanad A adl dp ol ey -3

X1 >3.841 & Gimd ) Aikaie P diey XLy = Kposy = 3-841

{ IS (6.9) ADall U85 counnt (518 1 5o ah T Aoy 142 518 o g0 A e -4
" 22(@ e-ie;)z =(31;§’25)2 +(19;525)2 =%§+%§m%

ol ant s el As Al e A5l 1 el -5

gl S Gmi ) ke s o x2 =2.88 O st 4 =2.88 <x%0s,) =3.841
gl Aiaia b 0B

=2.88

- YAV -



(6-5) Jsadi

¥ 0hy il S QAN s ga g pand Ly pac g Hgd_sei@-‘i?ﬂé.muﬂ i -6
Ds—eh e sae T g pt el S b g e @l Tl JU e
Gl Jgand) S8 50 pre e Yoy (85 K Ade g 25 <31 S 5y el

Al gt die Jlee il g gl (gl SI sl e (U sand) :(14) e
gl g3l 13 IS 13 Lo 957 48 da yyg fad i jlonall &y 0y 40 (e 245550
b S (s bumall Al g 1 Agel) daun i ity N, S)

o | (145~ | (1.95- | (245~ | (2.95- [ 3.45- [ (3.95- [ (4.45-
1.95) | 2.45) | 2.95) | 3.45) | 3.95) | 4.45) | 4.95)
e 2 1 4 15 0 | 5 3

O, ki
F et} 0.8 2.7 6.9 10.6 102 | 6.0 2.8
g, du i ‘

Ly iyl (e 53,500 Al il o (g 58 g1 SHN Jgaal pliih amy sl
il a0l X =3.41 Ld sl dam il 7 ans (J5V) Jeadll aad ) 48 jlaiall 5k
ol sl 4 H paall dpum b o Badls JLas¥ ol oYy $=0.703 s disll (5 lmal
@Sl ma sl s (O Haadlall Jlee1) bl o3 oo 385 5l DAY agm g oo
Sin nathall 5l aly O; o OGS dn s H e Al A il G bl
1S € Ak giall a5 O Jleedl 3 klial 7 ongulall é;,,:m PERUr WEQUEN.

= YAY -



Daa Ll ot aall &y e Aol T aas Y0 il

_195-341
7, == = ~2.0768

(— 0 o bmiioly (i1 aadt Jloa) ) (81 48U S Jlaist T8 paadt oy
Ll Sl A gl Al O (o P(Z <2, = —2.0768) = 0.02 (5 stsy
Gooh 23l g Logy oMet Jpanll 8 piinge g LS € = (0.02)(40) = 0.8 ¥

ob ey Y o G S g el d i O sl ety S

_2.95-341_
7 = 2o =065
345-341
2= o703 06

OonZ g by Juaal ff ol g tadall i Aabud G aad @IS aaisl 0ay
tgbmall el gt Jatn Caes g4 2, ¢ Z) O lmadt i
P(—0.65 < Z < 0.06) = P(Z < 0.06) ~P(Z < ~0.65)
=0.5239-0.2578 = 0.2661
b gl o A ) Sal 48 gial) Al T s At
e4 =P(z, < Z <z,)n=0.2661(40)=10.6 '
faa Ld o andl Ay jmall sl (o and Aagluoll A% b

_4.45-341
= 0.703

(o gobeal el w55 Jada e
P(Z >z, =1.479)=(0.07)
1t (400 b listy e aall Jlan) pue) 5 a1 5 nlal) il Angiall Gailh 1 (g
e, =P x40 =(0.07)(40)=2.8
sl g8 Ansne 8 LS (gAY liall Aad i) il Ay s (S caglul (g
daf sl @) dadgiall leeY1y O Aiadall Jlee¥ o G (530 baady Gl
: S (6-9) Ahall 5y il ysadl Ll 518 pipe

_(2-0.8) N (1-2.7? +(4—6.9)2

2
% =758 2.7 69

=1479

— YAY -



(15-10.6)°  (10-10.2)? (5-6)* (3~2.8)2
o6 T To2 TT& tT 28 °

=1.8+1.07+1.219+1.826+0.004+0.167+0.014=6.1
t 3 e Ll- JJ}':‘! A '.\‘);.“ L‘““‘a'.)'ﬂL.’ xg :6_1 i ‘:LJ“\.\‘I 5.\ A 4 '1\)1_';,4_:\‘9

Bimay V=(T-D.2-D=6 i, 2,y ?C?mv) ~ X(20<o5,6) =12.593 <
0.7 1-0.95 = 0,05 dpeal

o s Jpll dilaia b aii x2 0 gl 17 =6.1< g 6y =12.592 11 ani
et s s S i 8 Ay Hp R il s e 2a 0 Y e
N(3.AL 0.703) gashll o) sl o el o

o el i ki

Ao0s,6) = 12593
(6-6) Je |
AMia IS 1Y L 48 jeay puol o N 3 Dl Ao 53 Al Al Dglaa A :(15) Jba
e se i Ay oot aal Wl Leby R 3 Gailadl 15 o g i gl
AN AN de 5 Ade S e Aile Al Cpe (358
Oy 4silaall il Jssa

NDadies |y e e Lo gia Cignnia Ligall paa
Uyaal )
(e 42 26 19 13 M,, =100
wibil 55 21 14 10 M,, =100
Olas 38 30 22 10 M, =100

- YAL -



o B g sl gl 1 10

(O=e) U dimummt«.\um.sg@m e g Hg, PO EWERRS |
(O=ze) U @ MLmél Anaally Adle wwLmﬁ H, ,ﬂ.\.\lt M_)al{
““‘5- 4: Bes 957 A2l a_p »'2"
_ bl (e 2 a4y -3
v= (4&)%}3 = @mﬁ.n dgsydagn xm = %wo; o =12.592

EN e Ala I & Al ol a3 0 T Rpel) e ;glﬁf&@e_y*w VN -4
PREETS W JRICCIPREI &ga Sl s
(M;p)(My;) :

e =
’ Moo i \?" ;
P! e.,wmt @4#1! dye s s

.&_

€ g gial) reﬁl TITN Y
\%‘“\“tﬁ e e | e RN W; soadl
Al 1 .
s S T 188 [ % 11 100
Dk 45 257 | 183 1T 17100
lec 45 | 2857 [T 183 11 100
sl 135 T e 33 300
1 IS dgtagall (SIS 4 g0 A luasn LiSay Jals3ad G
Q.. . 2
el S (05 —¢)" /ey
42 45 0.2
26 25.7 0.004
19 18.3 0.027
13 1l 0.364
55 45 2222
21 25.7 0.860
14 183 1,010
10 1 0.091

—- YA —



38 45 1.089

30 25.7 0.719
22 18.3 0.748
10 11 0.091
34 (0. —e. )
Xe = 2 5 - V7405 1) 323 guaadlyg
i,j=1 “i

Aipd e 538l Aol (01 p sy A 3 ad oSl il e Aty (ot -
Ko = 7425 <12.592 =) 05 6 1o o Aa sl Al pall Al e il A0 gl
4 ol elilin 3 ) ity (bl diaie g las) Ol ki By o 4dde s

| Al g g e ading ¥ g gl
o DAY 0l AN T Gl G i lall Jidail g 0 fial e Ly 018 -6
e Saiey DN s S Hy dindl imd yig 957 A5 A oy g s Agaey Aidle 4]

V4 '\.!.\.:“ E}.'\

Bl laS oaly dsas ejded giall ol y Oy bl pan ad oSay 1@ FREEG '
(6.6) Jyaadl (S

i{(Test for Independence) ag il AbELY) Jlisl 6-6

Vs oSl 3l gl Lat e g0 f il el DG sl & ity
L canYt 538 Canad Can Ll 487 jadll xfu,v) G\ page Aflaa) f ddadll alaaiuly
A S5 dslas Ll cies il s Contingency tables uilaill § Jalii Y1 Jghas o
Aala ff diva G pualiall i ) &0 il G (WS ) adlgdl e nxm e
ae M Jha Lain gandl A (Ohad) Cigpall J jealiadl sae n Jids Cus g Rigea
paelne il Al T gandl ail e 5 e ¢ puabiall @l (52l pal i S ciliall

il Ly gee 1l 2l
Jsaalh LA e 88 S0 5l (O Lolose saabial y8) e, Andisiall Aol g
S ¥ e X0 Y Jote ofian b peated AN Ciypad (e LA Bkl

~ YAl -



Al adgialt ol utall IS O s ey POXOY) = P PCY) 5ol puslind
e Sl IS g genally o i eVl g Guala o 3 ke 1] gl
L s

S\ (S, S.S,
e; =P(x).P(y)N= (”NL][NJJ N= —NA (6.11)
sl b el Sl S g ganall N m
(halt gy i) Jsamdt & A il Sl g gana S
(apandl 2B,y 7) Jpandt 6 Zasdd S i f Sl g gm0 S
St 386 Laa n 4050 5y ey A (Sag sy ) ADNGBY g 6 e

Al
Lgd Aad giall pall g Agilarall clila) (6-6) Jgdn
38, piell obisal
A B C D gl
A ualicdh
Oyl
X Oy 25 0{2 y Oy Oy Sy_
n € [~ B3 14
v 0, ng Oy O, S,
/ € ) 62}/ 623/ ei p
7 O3 0, y O34, S,
€31 €1 | €33 | €54 :
glad S / s_/ sm/ S_ 5
. L pd S g el

oo o ADE 3 iy ciua il ESY SH A i il bl sl
Al b sl il Gy i) ol (et pae S (il (gl DI
Agilean Yt

- TAY ~



S g o ABLC gl 2D A0ENI ALY (530 LAY Ay b :(16) Ja
enay 957 Jsd 51 B Aaus H e L agish (e cne 5 dhgiad s gl
PNl uald i gl A A gae el Chilncl)
6 \e! Aaligiall iy O Ahagal ciilad) dgtn.
NGl gl A B C 5
Al sl &!_931\
L

182 213 203 1508
2009 | _—"200.9 L —"1872

H 154 138 110 402
135,14 141,14 125.8

S, 33— [35L— |313 S =1000

e
A o

o and dal) il glasdh o ghud o Lty e

oo S ynall gl Al ol ad 5 agmy pon cpanl) Apum b Hg s il 30a3 -1
(S el e 2585l Tm gt 580 m g pae ) pasiundl 2580 e

o8 aga s sl) 2Ny S jaall o RN pae  Jad i 3 sl i H
(Sl e 380 e 5
a=1-P=1-0.95=0.05 il & gins -2

G ve(2 DG D=2 el A o Wy 1yf, oy de sl da ol sla -3

Y005,2) = 5991 ioh 518 e Aalad) Jshanll cha s alt da ol
Jsand Ga %2 Aflany! Ladnall oda cobnd 142 (518 pasal Ay slanadl As il Gilas -4
IS e il Y o Can gy il

S, _x S, 598 x 336

—.x . -—
,, =gt = T = 2009
S,.x S, 402 x 110 _
ey = 2g—t = e = 1258

(L o sy af giall Ailnall) €2 glalh cd 51 S Ay b ey sl gt g

3 JEPCRUITN

~ YAA -




X2

0. ~e.)
:?,:,-( i) (182-200.9)? , (215-209.9y°
ey ~ 2009 209.9

L(203-187.2)°  (154-135.)7 (136-141.1% (110-125.87 _
R T 1 S T S vV M -y B

ASN A al s sl 2 = 8.048 AGSY Aaal ol Badl rd JEal s sl -5
Xg =8.048> 1(20.05,2) =5.991 ¢l X{zn_us, 2y A s

ol gl g o Aiaia 8 i Lot ey 10

g i 395 Jiin gh Hy indh il Qi Hg poell Apais b b i adde s 1 i -6
cpasinall g8l ol y il lll S jae c ADUEWYY a3e

O 33 B30siall VL ia¥ il LAY (S aa s alasil (Ke 1@ Aliadla
O Ae JS) 2ty il oLty QA G S casd i Adlanyl ilasinal
S Lgia g Bassdiall Afluanl Cladiaall (e (paee pcine e 52l A gl cilinl
R Sy el ki ey S GLAN(O o) AN S Jpae, 056

AL 4B aial
1(Sign Test) s iy JLadl 6-7

A o _LEAYH Gy Aya o e ALl LAY e ol 5 LEYY AGA) i
Laagan (onphl sl o A0 phal) 2ol 358 o) sl il o condial 3
Clflnan] f plaug 52y pie Un Aghapagh iy sy 1S Bl paan (58 Ladic
$LEY) Ll a0k y Al ol 3 Sl pinal (s S aad sl A o Bt
el b gl (S a3y 0 <30 A8 pdall Al pea 0% Letie Bale
gl s e (o S8 Y+ Ao 5 gy LAY N ety aclily
09 ¥y — A 3, gt Laty Hlgii = g panll b (g g 08 3030 ) 205201
il il Joagis Hy paad i o g 08 OB (il A pielt ciliond) il gia (30
CLS g g st 130 e (Jpess die Bole Al s paliys ity K g 3 sliadl
s pal) LY dae S Blaia paionalls Hoi = g Wia Asgsns paall i

~ YAR -



Ll StV st s Aacall e e ol anelt calisd 13 G Ly i g glasio bl
DN 1) Anuliall Afteaaly  H tp 7 pg Al Agn il Ji g pandl Bgin b iad
Hy S 1 g il 8 A gl Y1 S3e ey o3 X pdal) sl s
ey =0 g s T f o il sl S ) 358, o L) s
Pm%w,&wp‘;mwﬁ w35 s X Alaa o3 1 1
l.u_)su P#—%Le.ﬁc Lﬂ;i Al Liday Hy paxll i b by o 4o y Aaaiaa Hj lesie
A3 8 L < g it s Hgipt = g il Jlasd Ga o) JBal s e
ol s EUY asdl g € Cuny A el Aa ol e il X gl X <ol Tl o
Ch
P(X <clqp=pg)= ¥ B(x;n,—%) <a
x-0

Ot 398 =15 5 M 00=0.05 (Anenl (5 ghuna) (i Ailats Lalusa (3585 Ladic
tap =g ledie X < ¢ = 3 Jldal 9 R Tl RPN PIREN

3

PX <3 ¢ p=pg)= 2B(x;15,—é—)=0.0176

=0
P X<l =4 Lavie JAall Jaw e XS

4

POXS4 ¢ pepg) = )'_]B(x,IS,%)=U.US92

x=0
X <3 ool oaat 0=0.05 s 35 Y il g W Gidaia O iy Yaa g
Choda dd Ldad Al @i A8 1 e BaY S coslulh Gy X <4 Gl
Oba i gimd st A e Aoag Gogs Hprp# pg cnbsb @by Byip > g sl
Jehan (o babalad ¢Sy claga chiie ¢ ctum X 20, XSy Gfinoa
i €8 €y (e S crban Su p:%duwx S Bl (g3 AR 5t S 55
s o s (SN a5 gl ol el a5 530 plasiud Wiey SN £y 50 Jslas
iaydly 0= fAPg =2.236 ¢« p=np=20Xt =10 1S dua =204

2

X-p _6-10_ 99 i a
E o gas 47 AR
o 2236

Zygs =~ 1.645 Az sl Aol ga & fEddlyy 2=



oy ity Hlg i 5 130 (mi ) 3ikaie) 2 pad diiall 8 2 g 585 a3l ke

1< g aah

ey jaal g1 and Clebully gl (a5 (6 AN il (17) Jlha
1.5,2.2,09,13,2.0,1.6,1.8,1.5,2.0,1.2,1.7

1.8 UJamay Jamg cnli 1 of JLiaY @ = 0,05 Lpanl (5 shuneyy 5 LEYY Jlial ansiiu)

Aol

Hip=1.8 Hpp=18=p; -1 =l

0/ =0.025 <= =005 il el (5 one -2

4iey Co a5t Coaps et Asandl Aa palh paill (il W Adkaia) Ao joll Ao jall s -3

A galh CIUEYT 2o i X dum X 28 g5t ¢ X S G g pad M Akt )5

O = 3 YL GaSallys 3 LEYL 1.8 e gk e JS o tiflian i) cilluall -4

bl g e Al e Jeraadia detle 5 g =18 s ety 23 e (K

ol r Qe -5 lgwdd 1.8 el e x =3 Lip n=10 &ya -4t

s X =37 A ad dim gy =9 i G s =1 b GBI gl g o

cod l dilate e Gud s 1<3 <9 Jpail Adate anim pli Ap gall il LYY

e P g 9 1.8 dasdlh ol Ji8YY i dg Hip = 1.8 el (i Jidis 2 ) it -6

S pga GBS Gt il Jas Janagia

B: A oM sl (;u-g_a‘pjs pladiud Aol Aalall JEI ISl gaa) oy 1(18) Jla
Wy s 3 pndy Juili 6l 12 ipiad ey op i) @Dl (rasdl @lld g gt ol
B g sl ol cilaind @ ey el call 50 Giluad creritul g A g i Bhaally
il i sy IS el e S (8 o g8 gl gl ASE Al uity ol lpudl (i)

taad gl il

5 kit 1 2 3 4 5 6 7 8 9 16 1 12

Acdell [ 42 47 66 70 67 435 57 60 74 49 6.1 52
()

Bedadi § 41 49 62 69 68 44 57 58 69 49 6.0 49
()

TR 01 -02 04 01 01 0! O 02 05 0 01 03

- Y4y -



0= 0.05 el (5 sheny a1 o cpe il aal el sl

Lagil e anly Al S e ghailall b sl S dawgia (Dles py ¢y O e ilidal, o,
: S ol LA B il Bl i ol Ty Bl U gy bW 130 Je
Hyipyopy =0 (1 =19) -1

Hipy -y >0 (1 > 1)

o = 0.05 Ll sl (5 gl -2
iihiey 2, = Zyps =1.645 el As jall Ao ol {8 diag 1yl )l Adlate -3
2>z, =1.645 =8N
g o gl g Al il Ll Bl oSlel Jganll e Jaadl ¢ g2 Afliaal) Cilua -4
gt e tiall gl 5 pladialy ddoy X = 8 Aleaa Yl o ans it Jlea pa g
b aas b
npq =1.581 5 p=np=(10)0.5)=5

X— 8-5 e . . - .
z, = G”=1—%—1=1.90J@9uq_,ww.)m b i

ulgle,.J\ch__uz =190l AN il 5
z, =1.90>z, =1.645
o by cash e A g sl dastal o ol >yl Uity Hp o szl -6
A ol ly a5 Julis

- ¥qY ~



rdale o el 6-8

Oa P03 a5 pumaall adl aa) 8 cladall oo sd e il daad of o -1
ds—d oy %ws Sy ol n =15 (e Ao @dal eVl s 8N 5 LesSla
:L;m'iSa._.;m\é ele ¥

0) J¥t g s e Uadl g g Jland -

AB) S g s e Uasd e gl Judiat —c

Upenhs Lon 35 50 lomatlona o 1 A8 548 peloaal dolial 455 o -2
(Sia (s s sin) dele 0 =40 e G adyg Aol p =800 s sia
5 =30 aaa b A pde Aye of chale 1Y Hiip 2800 Jsills Hyip =800 paal

Paloa=0.96 48 g fune Lariina T = TRE gdaus sia 1S 5 28 1l rli (e cata

Haily a3 15 (A Qe 858 daa gin 7 lpnS Sl Jagpad) Aotiaal 350 e -3
Ao oo 1 by 15 A il Qe =150 @l pual 0.5 638 (g ke
6 Sista piddcad 14,8 Janl (598 Jangia (IS Ui 1 = 50 o R K0 3 g

o= 0.01 45!

apaa aldai A s A880 50 sa enala lla it AW sl daus i (1S 1Y -4
et s 42 apal huu st (S8 oUath 13 pgle alag Uil 12 5080 A (Jppil
50 e S8l sa apaall HUail & sl Jagia :&dﬂl A il sl 11,9 g s

0.01 ~ca ¢ 0.05 =1 LW e (5 sy Ada

) e 825 gl Lali] Jourgia S gl 2l gl e dil3e Aie -5
O yds Ay 0,05 Auaa W) s flus die Hptp > 23 dga il Qe Htp = 23 A il
2 038 5 e il paks L g 558 !

S 1Y Le poai) . ole 0.50 TS T bl 3 ot Agaes 38 ol 301 -6
A 0.53 LeSan Jima 1 24y gk N =9 o Al e il S 5 g0y Jud A

- Y4y -



l‘ N
L0 =0,025 w‘m g_;_;!m xie Hl.u >0.so4ﬂmﬂa

y
Cpedine (30 X, =76 ¢« m, =36 ¢ X, zfﬁ d By =25 o pde line sl -7
Lo isd il e 0, =34 0, = 5.2 Gl begd ol ga)sil ik Gl

T et ¥ o sl ia sV (el Ui S 13
51 P =10 =094

p
et O cadde 13 957 A& dan Hpzp, w@, By, =ity il sl -8
Sl=6ﬁ ¢ _)EIE-:75 ¢ nE:'[] P C};"-"-"é"-“

Orpesdisall ga.g\...,ﬂ (5 tsilh (a1l i @l g S& =88 « X, =60 « n, =14
Ombas

st bl g il Atlaall bl wwﬁﬂdﬁi&y&ha,.ﬁl:udﬂi el -9
_)A.::J_,uu.md'l o_)J::LJ.\A“f\.\ﬂl |3J1QJJSMMUA@M&‘5§J;‘JAM‘
iﬁa@;@dj)ﬂla&ha}uﬁﬂmkyﬂ!tl..u.)ym&uyelmb

e | 4237 6l 74 55 +5Y 44 85 37 70 52 55
%ILA g < p
.| 39 B 43 52 55 9. 45 47 62 40 27

f.__’l_gu‘l...g.'\soWL&D&Q}A:AJSL@?W@EMMJJ&AMMQA@H-IQ
A il gl o Jgnant 25 Agna Yah Gy il e i e b agalels
oy g =i, s X, =149 8 =30 ¢« X, =152 ¢« § =21 :dsdsh
S Aganl ) Guld Calall GG

A3 5y 5_SY ) (g2aY Jaal Jawgie IS 1Y Lo A6 pea 8 Ludlef AS a5 -1
e il Jifiy Hoop = 17500 piad (8 et 5 AS il cals 138 Y o 5,0 17500 e
13 0.95 A% Ao ay Ua_Lasl o U 4 pdall Dl pna ga Lad Hitp > 17500 Al

~ YAE -




. -

Dyl il daus il Ty 5 6 =1000 5o Sl (g el it Tyl
, a8 p=17600 o

gia 70 sl 2000 A Ay o0 AL it (50 607 ol (i (gal y <12
00 =0.05 4pan¥l (5 ghae padlud Tibusd 3B difa ) o Qs Lkas Ja

Y?‘ﬂJL_‘uJi‘;mﬁaj}_é“_JndéH@)ﬂ!wMJﬁ‘Sqi Mlia N 1Y e pliag ~13
A Ll 30 500! Kipen Tiana i o) 5,8 il jlan gl Laasiune

e T PgH gl ¢ pane
Agugiil _

st 0,=97 0, =69 166

g 0, =42 0, =83 125
ol g gasa | 139 152 291

T (30 (e g1 Ol G Mla (e B gSie Aie o Ayl cilliadial calS 1Y 14
£ MLy A gama Y5 S e JS1 plaal) g

ol g 58 358 g g sl
o
2453 0;=32 0,=28 M, =60
ey 0, =18 0, =22 M,y =40
f Nt =58 a0 e

Py o iyl oS D Jaai b il elllin Jd

~ Y40 -






gehall Joablh

dagatl) Jaloti Y g haadil

dasdl il fasiyl - 741
cQgm s Jolaa g dapadl  Jasl) Jalss Y1~ 7-2
SOk e Jatea g il dalii ) — 73

(1) i L5 Y JIaS Jales — 7-4

vAsle u..ULa:l - 75

- Yay -






Jageasl) ol MY g JasN
(Simple Regression and Correlation)

miial) Jlandl pudd X A piadl paiially Y piall patal Jag i A 4B e Bl
X oole Y 1 Jhaail dstan sl Logiy Anbanll Ad M o (3l Lty K il e Y
OisSiall oy paidal AN @l Aapla Ciuay o (bl LS regression  equation
Al Cheaia ol 558 b cliisill o 3l Laiy regression analysis il diad aul
.correlation analysis Jali 3! Jilsd aul 4D

o SVERUI SR EP VI sl o el Dy sl e M o Bty
ot A8l elaa 558 (i BT L cpsniall o Gl Jaall Al
(el e aaeialt B ¥y Jlasi¥l Al A Sasaiall < el ) cpowad

il i g3 () Al o gl ot e ol W1y sV g5 nS (Saall
B ¥y a2y Badl A JAY JNA o sk el oy il o

RRRER D) g

- Y44 -



A
b.
(7-1) Jsd (7-2) Jeib
el o Agdas, AN S gn g ey LY 8 On hd e ADke Dgoy i g LIS
Llal 2 gl 3 pailly Lol Sy g asailly Lt oy oy psiial
y=ax+b y =(a—x")+bx

X b
rid
(7-3) Jsdd (7-4) Jsdli
q‘mJ@AloﬂbﬂnaﬁjfmwﬂthﬂW pf OnAghd e ADle dga gy ey LI
a3y pde Y =8e™ 2 sailly \lils (S o el

e



Y sl

(7-5) Jsdh (7-6) JSail
Opiall on Lhd pe Ahe dgn g g LN op Lle Aghd 5 ADe aga g g L)
sl b gy ket (e i hpally Ll oSy sl o
y = asinax yﬂ—ﬂ%“*_):_z_ﬂ

had JSs Vi (Say X il s Y sl o) ADle dgny (7-1) JSAH e By
X oole Y s ol afind) ol ba Jo 5lay s ANl & puia gy o2 1 paflasa
(7-2) Sl Gl Lo el o o Al Ao 2 ga g Bl LEG Jiey (3 gl b
gl pe ADle LGSy Y ¢ X el a8 Gn Ao Dsap e DR LIS e g8
g2 gmsd s Ja iy Lglliad Sy oy s Jaiy Lglficd Al paal
Y oshlosdl o il o8 il o aas (7-3) JSA sy =(a—x?) Fbxdu
ol Badli (7-6) « (7-5) « (7-4) J&N b Gl Loy ppiiall o o Ake 2525 prinsh
it il gl oS skl (o A 5 4 Dlo ey Y
i il e y=—3~ ¢ y=asinoxy=a €™ ddaill

poh s ol Ay f elila (ol aas A8LA JISEV) (e

(3nd s Jtiane e} Tapudlh il fasi¥i -1

(e 5ae) Tl e f aaeiall (el laasit -2

(2ady e e ol Ghdll j Jaait¥i -3

(< piial sawia) sasiall Jadll i faad) -4

- Y.\ -



:(Simple Regression Line) Jawdl Gball jlaaif 7-1

oiiosall Tt slan Jhag (80 il ol 50

§=0+px .1
bl e B Sl iy Laiy y gl n pafticnal adali i 00 el iy s
sl Zasell Jandl Jalaa g spinal

by pall Ay oy (casay b pladly B, 00 Cptlelaell (g JS i bl adliyy
e Al Uadlh 4y gal B sl o peandl dpia 8 o aaind 3 6 jhall
3_)1...._\1..! “MJO—:‘MJL’:.”‘M _)mLI.C. :X.ELSJ_, y&.ujbﬂ Z\.ijl (s ?J)S.lq.“ CJ_’AJ“

£ S el

i=1l...n ! E2 =(y; - §;)? (7.2)
o A pandlyy Ll AL Ral (o ol day i 23 s Uil i oy B Cum
:2‘} A}

G= z y,—yl)z Z(y.—(a+ﬁx.))2 (7.3)

(g il Ay gl c...xLMuJ S Ladie Caant (g _jiall Rl 7 s Jualih pasly
s (5 b G Wall e of im i

e =2y~ =0 G

=23 (B =0 (7.5)
il ol 3 gl

2Yi =no+Byx; (7.6)

Xy =a XX +B L X} (7.7)
il e dianin o daily (7.6) Dalaall 309

0=V -p% (7.8)

dilaaly Yox; Jfaialy (7.6) Atadl G 3 G (7.7) 5 (7.6) ool Ui

t e Jumas no ¥ xi aall cidsdl ddee ol el n o2y (7.7) ¢

- Y -



aL Xy — (XX Ty =npEx?) - Bl x)? (7.9
t IS B asdY) ae Aad dad lgday

B= ny X;y; ;(2&)(%)&) (1.10)
ny, X; - (LX)
W aalie el wn a g Bt (7.10) A Jobualt plass ot (oS §

el i Sy LS alsn g e T2 €Ty ¢ DX ¢ LKy A V!
A Al 5 puall 32l (7.10)

H[Emyi—% 2 zyi}mZXiyi—rﬁﬁ
“[EX?~%-( in>2]  Ixp-nx

J . 1
1 203 plidl g ) e IS 2 el

B=

1 XV Hadl Gl
pIl XY XY cover Yy | eesd ol gy

B= g
tdda g
S “. . A e
p=g= Aigell g2l o) 6 (7.12)

Ll A X pidall Gl
A 5y gual) o iS5 of oSa (7.11) AN 1f 2ad g a1 5 omas

wl.w[inYi mn'}'(_y_] EITI:ZI(XEFE)(““?)

p="7 < (7.13)
Lsxt-n]  hee-ny
Z(Xi“f)@i"ﬂ = g(xiYi‘xiy“YEi’*"k— ¥) ) VO BYRTIAY

n n ) n P
= Z% XeYr'Y;); Xj —Xé Vi +nXy
& ; X;yi—y(nX) - X(ny) + nXy = :);}: X;y;-nX ¥
{713) Al FER I [;3 ?\iﬂ‘ ;,ljﬁ,,,,b idhadia (S Jially g

— Y-



Jdaa o oo B laand (7.11) Za (y0 Yoy (7.13) ALY sl ooy 1D Abadls
Gl a1 Ay play (7.13) Usleal Gkt onh cym X Lt e Y iiall jaady)
B el Galuand 5 pball 2Ll (7.11) Alibeall Jic Wiy Jaue giall (0

sl gl il Ly DU Ak il g3 ok g A g (1)
(ean g o) Al apdae o paflh Bl aad st

X; pozelanal 480 | 490 | 510f 510 530| 550 610 640
29013301 290 3.10| 3.00| 320} 3.70

EC —e

y, ol g | 2,70

Laga 3% 3ug Yo G saal (5 sme o (5 LN IS Y ana s slad
. / Saadyt b

&

40
35,
1.0
25
2.0
157
1.0
0.5 - X padadi g jaa
“""‘i{' '] ¥ ¥ T ¥ ;. >

450 500 550 60U 650

¥ = 0.75140.00435X

(7.7) Jsah
(1) JBall g Lt g
131 piuna Jad S e Dy 5 g geeng g 50 i gl SN g Baadly
g geilby Loglitad o Say Athall aalsay il i) (g b e lilia (s i
(7.13) Dl oo B ¥ o By 0 Glabeal) o JS ibuasdy § = 0+ Px sl
T=310 , =540 Cus : il Joaal yid

- V.5 -



X; Yi (% ~%) | (vi-9) | =9 | (x, - %2
aaalanall b paall x(x; %)}
480 2.70 -60 -0.40 24 3600
490 2.90 -50 -0.20 10 2500
510 3.30 -30 +0,20 -G Q00
510 2,90 -30 -(0.20 +6 900
350 3.10 -10 .00 0 100
550 3.00 +10 -0.10 -1 100
610 3.20 +70 +0.10 +7 4900
640 3.70 +100 +0.60 +60 10009
4320 24,80 0 0 100 23000

l_{l_:r Z(xrz)(yr?) 100/7

) =
(% ~ %) 23000/7

= 0,00435 13 a3 Jaxpdl ey

o =¥ ~fX =3.10-0.00435(540) = 0.751
¥ = 07514000435 x 3400 Lhall 5 00l 345 JaaiV) Aol Tl Jally

H ?_Ji Sl él].faShg

ot padaall Jlacad Lils da Lo sludl G phadid (Say 1@ Aiabla
Y i e X priall jloadl dalue (gl <ol ol

gl oialn o (1S chminy il (7,11) Aleall phasiid oS0y 1@ Aadle
(o) -Bs 0 hsd

(Estimated § Ay il puly s le o Ll ) ol poni B Albadla

all f observed V. santiiell pill mdy sllanall a8l ads Loty Aiadall i f Value)

gndl gl il Ayt Al (e Lot e luam oy b 138 oy oy Sl
AN ABally o pny (53

ol Daddl J g B8 Sy bl JUiall 53 5ally g

-_ Y -



) . il e Usddl

puaiall {asl iﬁl‘ jﬁ !

X, Yi ¥, =0.751+0.00435 x, | EEi=(§i—~¥) | NE, =y; - ¥;
480 2.70 2.839 -0.261 -0.139
490 2.90 2.883 -0.217 0.017
510 3.30 2.970 -0.120 0.330
510 2.90 2.970 -0.120 -0.070
530 3.10 3.057 -0.043 0.0431
550 3.00 3.144 +0.044 -0.144
610 3.20 3.405 +0.305 _ -0.205
640 3.70 3.535 +0.435 0.165
4320 ;1 24.80 24.80 0.023 : -(:003

32 lgiay TEi = EEi + NEi cyn TE S0 Basdl Cilusd 3l Uaddl Jgon addiany
§ SE? = SEE?+ SNE? : 4 uidl e

(Yi—?)z = g(i’i—@z i :Zi(Yi-f’i)z (7.15)

=]

2 Ty
cgm\/SElzﬂ 2(yi g‘) Al (5 ) G ai¥) ) 5S Ca
n-— n-

(b an 0 sl ey ya g gana o (7.15) Alslaal) dasdyg
SE? SEE? + SNE?
SE?  SEF  SE?
b el Al e oilp uanil Jalne g s pad 301 Lyl o Gl

: -
P (7.16)
SE? SE?

G S b ol ilsd 4 e Jeleal) padiady . 012 <10l s Qs
Fliady t sl

1.00 =

- -



PCsen g Jala g dogll (Jad) Bla MY 72

o e e s

LB 558 sole Sleag) adine (b Gl pde o e O dapadl aall Jabi V1 e
Al e g g el Y1 dalasy gansy Loy B 0l o CrosS3al Giell G
A Ly L_sjum\;‘ poionall Tl ol Jals M Jelna ipngy ke p el

: Al
_ J{ 3 X Gaopiall g g3 jalt bl
(Y axiall L_gJLiouI L..ﬁl_);.:'}“ (X il Lg_)l.nml\ u’l)z.:}”) (7.17)
i COV(X Y)
GX0Y

pinall e L e z_x};t,,n il p geda alasinly Jabaall 134 il 05 o Lo dsle
AN AN e g Cun Rl B 3y ¢ x ealiadl oy 231 Sliaa)!

Sxy } ﬁ%_Tg(xi“m(Yi“Y)

TSSyT [T e 2
y \/q%;(xi—f)ﬂ];}qui—mz

o juoadi o35 Jaalll Jagundl Jalst S ¢y gus Jaban puls p Jabaall 18 assy
@osia (b Y Canlal 2 Jalesll Wa pfl e gua ey —1<p <41 15 e
A SN A LS AldS) Seash adinal B cpsall on i Gas Y, X Al

(7.18)

p'::-.]_ L, L pﬁl
] & % | e i G i 4———“——‘—51
.. .
b o Lo
1]
LoDl AllehggiDe D T Lidble AL ADIE
% - - -
Al 58 7 Mo, s L g Lage g
Al Apgn -

b Ay ol o p debaall o Lesic glad 5.8 s LSV e i
el (30 el o Lot Ciman iy 1 e p bl i Losie b
Yl e SR s e 2 (3 (7.18) Apbundl 20U devai sy
: IS B pfle BUanall il e adid Ae W YLK poptall (s

E -y -



‘ gxm——lﬁ(g Xi)(g ¥i)

p ==
n 1. 2 |n '1 n 2
;X?““ﬁ(;xi) ;Y?“ﬁ(g}%)
D9y Jalnay oy (Ml p ol Jali W dalaa jualiad Sganlt can ol 6 g i

(7.19)

L Lol Jasl) B 0

B M Ao of 6 g8 b Jassad) daal it DU () gua s Jolns paiiany 1@ Alsadla
Ulas o kil ity Alan ) aainad b bl W) Ao g f 558 a8 5 s Alall

Jpban Y e anlll s e s g o eiiall G las )

Sl Y e Sas Y Y, X e ol sl o siia o Bl asas o 16 Adaadla
Jslrs 0388 o501 o Limny it of Sy ALy WY 230 e o Lanoad
e it 0 aY Wle o Lo ol B W Al ALY I s B EPRRRY

LAY

sonttill Y, X e il el DU (g el qanad 1(2) Jle

X 1 3 4 0 8 10
y 2.1 6 RN I 1 15 20
LT el Sz dal
X ¥i XY x? yi
1 2 2 1 4
3 6 18 9 36
4 7 28 16 49
6 10 60 36 100
8 15 120 64 225
10 20 200 100 400
32 60 428 226 814

U



428~ (32)(60)
=0.992 o 223 (7.19) AN Guky,

p:
JQZG—%—GZ)Z Jsmm%(soy

Opopdall On el las (8 Bl W T it dia g

:(Rank Correlation) olajuu Jalaag o8 Jabd § 7-3

G 0 Cus Ay ghnall clicall Jads Al LaeSH pe N bt il o sede a0
i Bl e ks LAY o3gd Jai ¥ el gy e (el (e Laa Sy
A A i el e e Jalae o

HH 2 n 2
2§(R’<-‘Rh) 6§(in-Ryi)

RV 27 @)
Max ¥ (R, R, ) n(n
=] \

(7.29)

yiosadl 45y Jig Ry, 5 x5 opidell A diey Ry, idus

(x y) Ao gl ¥ 2 ey 0
et AL i 5 ) 5oy Cibiall Ca i (il s B Galas cobian Caghul (il
e g gSaal Juaduil) Uy 5 olse) g 25 e W S Laobad cpmn Jone
i 4ESh Rixe - Ry, bew 3 ofll b, Liiay 5 ylaliial

(st AMall o3a &@@g&@)ibyQM\m%Jﬁmm TR VICH
S aae e s Sial diall Juduill g gean (g} dall s3gd Juduill Jaus sia

e @88 6 12 09 ¢ 6 AN edlaludl cdal (=) 5 Sal diall 1 L il S
LA 5 S elal Rm—2-§7~=9ga(,.) Aall 45 Tlb g

1l asfas i) O oe Lpansi] A8 s b 10 (snb o & ldliall aaf 8 3(3) e
P S g cptiiall 08 a5 pliadl i gl A ginall i clS

-y, q -



w9 8 7 6 5 4 3 2 i RRETN
9 5 W 8 7 3 2 1 6 4 Al Aaa bl
e g sy Bl e Jebea Gounls
P NS (e s Jabaal pualiall Jgoa iy sdadl

ila 5l Sddal n o AL p -1 (n —1)?
A 1 4 -3 9
B 2 6 -4 16
C 3 1 2 4
D 4 2 2 4
E 5 3 2 4
F 6 7 -1 1
G 7 8 -1 1
H 8 10 -2 4
1 9 5 4 16
J 10 9 1 1

62("1'1'2) _,_6(60) |60 _105
n(n®* -1 10x99 165 165

il A il Jlaae A otsll) o auiill Tolad Ly g8 Unlis )b bl uLL.»::..,
L;.IL—J“ dt_.._l_)}ﬂ'l (_JJ.L..:; ei‘h..x....mi pe .u b “SJLLA;}” C.a.x:m“ lec ‘la.m“ tg.\.na.n da.'YJ
i Shaal aainal o r=0.636 Al AV (530 48 pual (t-distribution)

=0.636 i1l 4ty

5 & 0636 0636 _
Es ST N o 0283 i
=5 0 2

Agad cils s Jid (n-2) Cam

AN 5 P(t<233) ol 232972233 858 o aai t ais dav pasiudyy
O o Ao s G On B S gn s p 00l il 13635 0.01 (5 el die Agiliaa)
ok gl agay adey JUEH Hg el i)



) Al A Mal (e ALY i A8 peal AisLain¥] cilud pall sa0] (3 1(4) JUis
) i Ciloantiud L) g (5 stnall o o iy 5l

EIVPR N hil g ot | eobi | Lo gi e o FIT-SI IAR PN 1
il

n | ge | gl | bwge | aam | b | M o | e | byt g e
Jial el

el T o) b 91 el il

Ayl Al Gy s Al s 5yud1 ) Apabell SN Y (55 2
o5 Y s e Aty Alaliia 5y goce ALY g il 8 D (s
30y I Jgadl 3 LS gy g sana 2290 (8 ey (X;,Y;) ALY il gl
St (o) Apalall Al A5 5 s JanDli o 65580 (05 o Lo Lgbubui (puds el
o o e Ol g gena g i L35, M Al s T S0

; 1+2+43
I'((:o\) ot 3 :2

r (}ﬁ) m2+3+4+S :15{:3_5

4 4
b e ¢
Gl gse | di Gooil | A | i@ g giaal | L0 | Ll AN duldl
d2es | B

1 +1 1 (1) Aadna 2 e;“i ]
2.25 1.5 35 (2) 5y 2 o 2
25 -3 7 (6) S\l daui gia 2 L4 3
0.25 +0.5 3.5 (3) 4 4 Joii | iy 4
2.25 +1.5 3.5 (4) 3y 3 iy L 5
1 -1 7 (7) sl Do i 6 g sales 6
12.25 35 3.5 (5) 5 i 7 U g 32k 7
1 +1 7 (8) Jadl dbusie 8 Ay gll5 alel 8
0.25 0.5 9.5 (©) ige 9 Lgm ke Balgd 9
0.25 +0.5 9.5 (10) &z 10 il aaled 10

~¥AN -



tti g e s Jalea 203 diey

63.df 273
=1~ I_=1-22=0.
£ G =) 300 724
6 shsally 5_pa¥] Gl Apadadl Aadl A ga Ay ADAE agmy o Ji 6 s Aagl

Agd golaiiyl

:(Kendali's__c_nnj.co)_(1:) il dald N ks Salae 7-4

3

gt A iy juaiad 355 Ja jdige et e i Y1 ilua b JS Jebae Sainy
il Y1 ot Sl 48 g 050 (155 Lasie (1) 08 hoad cin 8T juic
oo g O a0 oy A3 3y Lo (1) 5503 e Laiy (L Lo las)
el e ol Jo Logd (50 e 5 han aing Y S Jekia 1 303 a0 130
L clinall i) o aaing (530 oy Jolia iy Lo jial

A DL T a4 e 3 SIS Jalia Uy

_ A gzl ol jdgall o gazes | Bl
il el Jaina g sana ] Ck

s g a3 of 10l Cogllaal 5 W 030 ey 2 anel Lty i a0 B i

(Lol il 5 Laaie asy Qe pgana Sl 7 Cuya) A 0§ gema (30
nt r

T 2in-2)l

- TAY -



A 25 kel s il gb g pwiad & oSl plal QA b 2(5) Jlia

Cala g1 PHIEIN -y Al el Ci
A 1 4
B 2 6
C 3 1
D 4 2
E 5 3
F 6 7
G 7 8
H 8 10
I 9 5
J 10 9
Wl ol ey s A g Jall 3 il _uhsal
ey (2 3) (1) @) (3)
AB Ch FG +1 +1 +1
AC CE FH -1 +1 +1
AD CF FI -1 +1 -1
AE CG FJ -1 ] +1
AF CH GH +1 +1 +1
AG CI GI +] +1 -1
AH CcJ GJ +1 +1 +1
Al DE Hi +1 +1 -1
Al DF HI +1 +1 -1
BC. DG I il +1 g7l
BD DH K +1
BE DI e S +1
BF DI +1 +1
BG EF +1 +1
BH EG +1 +1
BI EH .l +1
BY El +1 +1
EJ +1
_Zil_34-11_23 PYINEIR
G =22=0511 ey

- Y-



a5 ) o s g8 Lo Lot lin ol (0= 0.511) Aaih (30 i3l
Srn® T IS Jalea el 0l By 1= 0,636 1l D o s Jalaa s G850
(+1) o—dgal 3205 el Lok 881 e i (0% Lasiad 1 ST 4+] sl 3 Ll

al Lt Lok faliaa ot culS 13 ety -c—”f“

'“'i'l ui .):ug-“..\“.l_glma,

n

P A i 3 e 00y =0 =1 s gl T (1)

P55y By Jo 8 Al Gy anl] pdinl Gaan i (T = 0.511) o guanal
NS A slanall Ao sal W Jalnell Jrgns any AN o oluund epdall g 5530

S s o ;I ik Cum 7y = :”" o) I et 3 el 2
k

_[2n +3)
e faisl (g Lol el ai¥Y )

o eadl JBall (g 323

S, = \]2 (20+5) _ 130 _ /5:061728395 = 0.2485 = 0.249

90(9) 810
Z, = 4= 825};;—2052 3yl Aol 7 3o Ledas
k
P(Z<2,)=P(Z<2.052)=09798  :3J Layy cmnkall a5l Jghan plastialyy
P(Z > 2,) = P(Z > 2.052) = 1-0.9798 = 0.0202 > 0.01 -],

uanuSmiayJAmaia.LLuJ‘ﬂdaLuuL v (VS 00202) _)-US“LEL\-‘-'&Y\L}AJ

- Yyt -



1dale Cy"JLé 7-5

Lt de Yy sl X skl i Al clild -1
Koo Y ot Alilen anly (g taa) JSaN ) -
ert g LYY ales Bad Cana —

x| 65| 73| 70| 68] 66| 69| 75| 70| 64| 72| 65] 71
y | 124 | 184 | 161 | 164 | 140 | 154 | 210 | 164 | 126 | 172 | 133 | 150

st i doben st L grnall a gtal¥Y ADLay A5H A glie graa g AJEN il -2

LN JSAN puly X psstal¥ Adla Jo Y il Lo glis
_T.S(y) | 293 | 349 | 368 | 301 | 340 ] 308 | 354 | 313 | 322 | 334 | 377 | 247
"I H(K) | 53] 70| 84| 55| 78| 64| 71| 53| 82| 67| 70| 56

iAiliae o gaal Sl bioa e o5 400 il -3
v om? | 50 | 60 | 70 | 90 | 100
P ke /cm? \ 64.7 | 51.3 $ 40.5 ‘ 25.9 | 7.8
Cad §i Coy cun PVY = C 3 caale 13 V =80cm? Loxie P laiall jlaia 38
5 skl e sall By g Coy (0 S 285 Cuno

Lsie eidge o Lad (o8 Ailide e _pad iy i ) Ailias guia i 2400 it 4
vl jlaall
Acllly ¢ jia slS &n}dtv[ 35 | 50 i 65 | 80 ]95 | 110
el g il d l 16 1 26 | 41 | 62 | 88 | 119
O BB VY debaa anal rslladl g

X il o Y sl Jlasd Aalas Sy y el me adaill Ay Jaab o -5

gl culibult e

y | 3 | 19 |18 | 22 | 23
x | 2 | a1 | o | 1t | 2
6yl ey yall Ay yha Leddiaaa

- YTie ~



U | M ALt e T S Y S T T . e o) 4.
.

spdall Jlaadl Aolsay y = agy +a;x e X e Y il lasal Aalea i< 1Y -6
Lﬂ&wh‘-uﬂ”dﬂmr‘—“*a[b;—lz o cusld X—bo+b1ch"’Yw‘°X

L T T ] o i

Jdsral r«.!mb bogd X plull e 220 2laY y c\.ql&dl Lo gie _;Lxml Aj_xLu sk 7
wmu
Gt buga | 3] 9 ] 15] 33 5] 2
{gﬁc‘wwﬂgl 15’ 10; 181 10] 15| 20] 13
r? yai Jalea an gl Uasll Jgan canal 3

Adaleally J iy Aipea 3 el &30 3 gall e g gl GO a1 a s 13 -8
G e y Lain 3 g il Jall g X Cya =300+ 0.2 A0 kal
ropllaall g (g il
a3 e B aadl bas o f -
58 46000 « 5 30000 Ledas oS 1 {igsuall g punall) 5t (3 5 Lo~
Doa Al 58y Lotie Zilud) G800 (JLags 1L —

ol aas A sl L aaf R
Zy?‘=160 ¢ Y x? =10 Xy =-30 . 2y =30 Tx, =15« N=30
1 ¥ 1
Y de X 5 X e Y fasd ililen e NS Ganals

phisiuby 13y olmally cilpmly ) gste B DUl (g siua (g AU pudl 10

Ul e Y A0 il
FF CCC D' D' C" AB B C’ eleasyl e i

FF DDD C C BAAB C]uk.mwuum

el ppanal (BT el € daasd) sLa W ol 2l eyl oo dud ) RN |
PO Lt S s gl K saaf M ilSi D sy J e B2 o 8Y (P

A s sl El E2 P M D
U Gag il E2 M El P D

sl il dals g Jalae Caal

-1 -




Crabill Jaadll

Aaba 3 a9 Agui Bl o3 )

.aﬁh_',l!’ bl s S — 8-1

Agia 3l Judbdl g s — 8-2

Alabudl dasd) (Joeil 5f) aladl 4n gl — 8-3
sl e (laatl ) T plall sl — 8-4
e 3 Al Goaet) il gl 33 yla — 8-5
Agasn gall & figall A8 ja iy s — 8-6
Agyeall gl AS 5a a8 g s — 8-7
Al ola Y~ 8-8

Ade (p ot — 8-9

- ¥V -



l



Agiajh Judludly AgudBY o8 S
(Index numbers and Time Series)

o, i il ) s als Cuaa e i Jhss Led (ol Bt Judiud .1
NS I UG UV I PR W SO EPPRT e 3 e ol Ay ph o
el dadlll JS8 5 s 38l Al (g pslai®ily ladl iyl
(Gross  (s.simsll ol gl Jas) ) Agabis A R ol Ay peabl) Clagyalld
SN TR TR LTV APRCH Y. PR Vo 4 (National product G.N.P)
Jolad i Ssall (0 0 58 o S5 o Lo gy Judbd) il S Jadal
et Aaie 3 Sl

isia 3 bl fue g 203 il b ol g o il -1

Sl ot (gl Akl Jad jal) Ausdidl ol by 58 cliuall g el ol Al Hastd -2
e Ty At bl (5258 Jlandl 130 Ay canliah 10 Had o, A

Sl e i 5 i) Judladl Lasil 0 Akl cilassd o clipld il ;e
S 5t g Log by gl Al o365 ST B35 s A N ana g Ay gial)
Bl 3 3 O Oa Leilalie o Gl i A8yl k) 238 (e dyclial
el ol ull AS 5 B el o =Y A

~ ¥y -



taia 3 Jadbsd culi gSa 8-1
foh wOlisS g b g A 1 Junladh (5

Ao 5 Jp e e sl y AR iy ey 1(T) pladl dagih o Dot -1
ool 72 Ay 85 o o g A Y ama 1t MR 55 0 et ey ALl ALK
T(Trend) Jellos 4d Jass sy plall As i 135 Lle oy e 530 ey b st /3
(8 gmsan B3kmg ) gf dsall ilobs 5 (1) Dis R gl iy 38 Loyl 50 e

P JSA T JAa oSy gl Loy caun,

y
I 1
{ 1
.5 i %
| b
! i
i i )
i + i 'l t
iy : { ' a, .
‘;'f"|‘rr'ririll7 _“H__‘|'1‘]"”“‘“‘_”“_..}
1983 1990 94 1995 1998 2000 1981 105 1990 1995 2000
{8-1-h) JLn (B-1.g) Joi
2 s gl S Ayl A gy Ll 20 (52 (e Bl lall 4 g bt peia g

o Baad g Al 5% S 5 Sl el el y Yol By (8) drarugall i il -2
s ga ClipSe Judhalt o HSSHE aai Can oLl y Cigall 3 S J gl 333 5
Do b Jtaa¥l AuS f Capall 3 Dland o e b 4810 g e Abnd
el 8 o i by Cheall (b dabid) ph€ abull (may Sle bl i<

'} (8-1-C) Jsab Yk



b3 i 5 S0all Agaail <l sl y Vol RS Ry {C) Apyeal b pialt -3
Lot g gt & 530 e Alall pe (Jpbd 3 0 (9% Lo Baley Jolall Baans i Hgia
{8-1-b) Jsa0 L) Ll é.n %.g.ws 3 L;am'sn

Joakod deazlall b g Al a8 el el B g () Al pdalh <l il 4
At o o Cog al dng ot galll ) 5 el )3V S B 5area 5 558 gl e
8-1-d) Sl b LS . &)

' [
Lol
i A -~
it o s G e S
eve 1‘ '| fveorrgyrat B
80 8s 96 -
{8-1-d) Jaad (8-1-C) Jekb

Ugna 5 8 Lasalall b § 4 plall o2l pin gy G2af gl Al (Dha § aVaglly & il matagy
Aisall daaala Jy ool o Sl ity 5 S5,

AT pladl il il i e AaTal g g3l Judlaal) (g8 il (3555 La dakes
Gy Aaeall anay Gaaas Y el (ol Aglaat o jus oo C 2505 S Apengalt il
=) 2 G A el sl Sy Lo gt iyt ld i fige s Jal e (gt
sy ia) B (gl B Cadad By Sigaall dabsie g o Aaliia e O Siteg Jdse
ey laall S a1y i Y1 el cciliangil Jia 380 sle g gary Ghaal
i gSe 30 US s g anad i e 5 ke Ata 3 Sudlaall a3 rges (bl S0

S ALY 5 (DA (Y) Aadadl e Lol gaay @)Y Adulalt

- Yy -



thgia )l Judlaall g ilai 8-2

chisSall o3 Ao e Chpa il (yany gaag e 3 Y Sl e S 0 el Y
st Aghe N Ababidl 7350k gl bl S, 030 B (o 3l La Bl g «mnl Lppiany
st g bl AU () il Judhaad) Cata GaluaY) 13

Y=T®S®CDHL:The additive modle  mel gisaid -1

Y =T0 SO0 CO I:The multiplicative modle (qpal gigedd -2

‘ The mixed modle hlisal) gigail -3

Ay 1 U5 pona ) b Lo Y Akl ) ol ol ol gl i) g
il gSal e AN pae o piall g3 gall (i Laigy cplandl Lpaiany o Alfiuaal
oy B il 38 e 3 ged Jaliaall 3 il Ul L rmngdh Lgiany 5 ey Y1
(A IS o oty g pail 138 28k 13g0y dunny o SATT Lpuiny dadd i i oSl
Y=S@TD COl J Y=CeTusOlI

J el ke e ke T eC (S o NS 7 iind dag Y1 il Sl ol dpasty Lilualy
Saiin 3 g Yol ot abus oy Cym ALY T plall bt 4o 8 o el ol
] G a3l L gigiall vl paiall 0083 s ranny 13a g (Y Alubudl Zag e Al i
Lo oy A Atucn Jha gy o pai (Sa beta JS5 8, C, T ooy 4800 SOUEN U oSall
el A aie Jeand) 0 08 At Auadull 3 AS jilall sy b pCal 030 3ans
m_mn JSLdiall n g Jifinall (& 2300 (30 ol Bipean Al dic Ayte W Alabal) Aafy
5ot OO a3 Ay Lta 3 Al B T A0 sl Sl nay sl g dalglly
5y gy AN il 62 ol o Auedd Gl o uale) Gigaa e dlubal
i gy il a ks Ailall Al (e ool sd s AT il gSaly gl G Ualie
At ane Aegha )53 2 il a0 o e Alalall 8 S wag R

~TYY -



:(linear Trend) dlubud] (Joid) (Jaadll ) aladl 42 8 8-3

A g Agia H Abulall | ade daay Dflean il Al )y amy g Wl (e 08 B

Aaaal) ) Jaal B iy s e o i tope st aal sde 5% (@M il
idadadl Aolaall (i yids
y=mx+b 8.1)

e clan g Lallia £ gia ) pitial) Blag X s

T
. ; a1 by ¥ ¥ L '#t
| t By .
'4"'1"1 LI DL LIS R | Lt } ﬁ‘
-8~
b-
A LD b pe b gl 45

Taa 1 ALY selidie L Lo
(8-2) Js

b X =00 Goti ua X gl MaaW) i glul g L ALy sl

il S 1 S S U il b o eVl Gl e 3 6 il Chuatie

- T

O goEr 7

o Oy i et AN amy gl daally 5l Chuaiia die X =0 poiat Lild gl A S
A s Usey etd A JS buliilly dinad
iy T gi S Laga il K 5e die X = 0 paid L gl nae IS 1348
x=0,%1,42,43... » i il il 8 555 (bl

- Yy -



Aasitanad) ol o o gl il s Tin g Aas) il s oS 1y L
pa g Adaey oy v bl G G bl ABE M x =0 gialy el il
-3 -1 0 | 3

|

3 >0 <l il sae
—t

2

| 1 L o il ase
-2t ~1t x=0 1t 2t

55 Abadiall 3¢ Appd gaill ¥l T 200 AaSLEN (5 jraall ey pedl g ke Hladdulyg

O A g s el cd o 5 Ui bl JS0 A lan gp (sl i il T

s mem e e e e @ e o wm s 4w : AN 3 jeatioalh g gually o v

>y, =m:x; +nb (8.2)

I :;ma ol Jumni paalls X; A (8.2) Al s iy
i:leiyi = mg x2+ nb.—% X; (8.3)

) a3 Al gxi =07 2yt 4 lall ml i ol e
3y, ~nb 8.4)

raill o s lgleg

NS ) S P, -(83)..

n no, ’
T XY= my, Xj :L.Ji 323 {8.3) e
=1 iml

o dad dday

- TrYg -



ixiYi (8.6)

T xf

=l
Agio M Ul s e an g f daad il o s (8.2) Alsbeall (b el
ey Ml Jpanll 3 Aie Ayelia 4S80 (y) dpsid) Clagall CilS 1Y 2(1) Jla

sl
i 1996 1997 1998 1999 [~ 2000
eilennd) 2 6 10 13 16

Al 33 pla g Uokes uial y A0 agse i (A Agia 3 Aluih

Aya A0S A3 65 7 Badls pun s At ety cinpin g Lol 2 a
whsaile dic {Jua¥l Ahi) jivall pin gy X ysnel gy il (o5 e il ghaa uads 6]
ot S Agliall haa gl 525 5 (e g (el el e Y1) 1998 Adaia gl ALt

sl Jeal A8y p (ool Cliuaiia 2ic) X (g 500

¥ W T
22 - p
W= g Y~ -~ o : y=3.5x+9.4
& 1 }
. 1
4 [}
e | i
] i
) ath
2 4 ' |
b, X
ot prpmmgFom gy >
-4 3 2 i 0 1 2 3 4

1995 96 97 98 9% 2600 2001 2002~ 1

2002 oad cibagadl Apas ity (3 ALl pleld 4a it Jady Sy 30 kel inia 183 S50
- V¥e -




Andgal ci¥alaall jualic Comd (Audull plall gt Walea) T A0 33580 ilianls
| Sl Jganlt L6 LS (8.6) «(8.3) 5 _yuaiseal
Ofind gail (5 phaall ey jall llas juabic e g (8-1) Jda

<l ghudl X oatall vy x? x; 0y,
1996 -2 2 4 -4
1997 -1 6 1 -6
1998 0 10 0 0
1999 +1 13 I 13
2000 +2 16 4 32
0 47 10 35

it a2 (8-6) «(8.5) (uilaladlys pilae 5f (8.4) ¢(8.3) ulalaall b (imysuilly g

5
3y =nb = b:zmgizy=ﬂl=9,4

=1 5
ixy
S A &35 a
imlxiyi—wmg%xi = m= ’Z———Xiz—m WM3.S AR
Al JSl e T &gl alall A i ks f 253 el (ya
y=mx+b = 3.5x+94 8.7

(D Db csa JY1 (o) A JS i die B & gl cilan g Juad X Can
Uy e Linall AS 0 Cilogaad At 3 Aludial) sl il 1 Al g JS 0 iy g
08 Lay il Aylai] aililes Modind (s M =3.5 o g9 deliais pafivne Juiy
AgeS Tl 4o s X =4 7 Maio ad Cum e 2002 R Ciuaibe b Cibagall G e

' 058 (2002/7/1 g3 (g) Yovie clagal
Cy=@5@)+9.4=14+9.4="23.45 1 (e o

g giadl han g cia Jusadll 6 g pudm e (o IS 8 3 Agha 1 Judal) Ui 3 b
prus i gy Y 03 iy el Ay g gl ol Rl of o gt can g Y
s (Rl i) 4 o et 12 ol ognd 52 e x Al b ¢ a guldaall 38
i il

- Y-




e (gt D0 S ) st gl Slapall lainy JOal s (Sl Uil by
Ay Ay gindl w5y geall (N Chegpdl Aadead (8.7) T plall an sl Adibas g3 i gy
(A Ayl s Bosealt o Alladl sl 4 o X ¢ e b ga JS e
=2+ 2 38)
e O iad X =1Lty . 1998 50 0po ¥ (3 X =07 e g tia Cus
X il ol Baa LS 1388 5 Glalt g )il e godl A 0ay (gl 1998 S e
Gat 3 ol sy ploW aal Ty 3 ouls s e U die 538 e il Sl Aldbedlly
et (et ity ) oias gl Y ) e Y X = 0 Tl A
W\J}%@@M@]h&&tﬁém}é(dlﬂ il el Chualia die | S paia
sl T glall st gl At Ao I8 ey b x 30 Yoy (x4 V) ol X
9=+ M 1y =)+ G+ () A
X =2 olal loaiy 1998 (olo2 wﬂﬂwumm&xﬂ@:@
sl E_)y.d“ D 5 (1) Jaall Askaal ol (ol o g st
§=24132 1 (3:2%)=246+0.219x (8.9)
(o) ol gl i i 335 el Ay gl lall 4 530 Al Js 0y i
: U (8-4) JSaN i Lg

- yYv -



y A yil plad s g Uslen
' T=3.5x+9.4
15 4

94

w Fe ) fla.“ A yilt Alkse
o T=0.219% +2.46

E oo @i
1996 1997 1998 1999 2000

"‘:!}‘--‘“BC——’Jl—-;"“.)“M‘-“nfl‘-“ gl o B G @5 el i gl 1l Jaadls Sy 1(8-4) Jod
Ol gl Cliatiia b 58 et

Aygpana LogiSls Aban gy JS T phodl dagill p uad lin iy (8 1@ Asadha
lnaial Ay} (B olal an il Dalea O aed eV o3a G g g indl sl
iy il 3y gead) I oNled (8.9) Ablad) pla (S ol Ausin pr plall 45 530 Adlea
s

¥ = 4(2.46+0.219(4x)) = 3.5x + 9.4
ALl (8.7) Asbadt s o
Py eSallyg A Y Asgiadl ) da g B Jrget Anllan (e Y iy g
oS (o S 2aly e lo daing 53 Y1 Aue gl Ty Ulin Lgunis a5 Y 5a3l
Sl Gl e Sl delia (Jie Al

- YYA-



et pE {Jeadd) _g‘) T oplall 4 gill 8-4

el S s e 3 il st gye bosl e T bl dp il b M ciliss
o Sl eyl ellin g i3 Al g1 plal dn il s g) Bybad b Alilase 4
Lo SN Lgalatid e G Al

(Expenential Cuyve) Al AN aM (pinda g;i%\gzr«’ -~

gl s pealt 28y 3 6, b 0 Tue

b=l

(8-5) Js.an

Sty Jiin o acbea (i At Gl cduay b ol el o gagaill l3ag
g ol im0 iy Sl gail f Bagaal i) Casa i gl Aputlly a0l
i dite ool Bal 5 peal) (Jgati (gl iy te W) el g el asdag dpaad
LIS gk
logy =log(a b*) =loga+xlogh
=A+Bx

B=logh A=loga o oS cilus pobtiad bl (g sheall g pall 48y Gkl
JtY lall g il Adlese Aay

- YY4 -



i Catte Aelia 48 b Cilapal 4yia W Aludel) ALl 4 6l Dslee Casd 2(2) Jia

i Jgaalt Ui
il 1996 1997 1998 1999 2000
Gl geall 1 3 6 14 41

o adle g Aled e Alle 5 it o lialh Ll aad clapall 58 L ABadla 1 el
P T Al da gil) oy 3 Yl 2 3 gl

y=ab”
logy =loga+xlogh _ y
B mrat X g it L8] Say 05wl gl iy b Uiy el steall o o
e 5 8ba (8.6) 5 (8.5) Gilas Gkt e 333 Tx, =0 Gy Gyulia

Tlogy; 2 x; logy,
A=loga="—— | B=logb=—
n Z X?
i=l
AU eabiall J g opsSag
(8-2) Jgia
Al X; b 1 logpy; | x;logp Y, Xiz
96 ) 1 0 0 4
97 1 3 0.477 0477 1
98 0 6 0778 | 0 0
99 ] 14 1.146 1.146 1
2000 2 41| 1613 3226 4
£ snd 0 4014 3895 10
o a3 o3l A (8 g guilly 5
A =logyya =14 08028 =5 2 =6.35
B=logjy b =202~ 0.3895 = b=2.45

ol IS 3 LS A 5y geall 3815 T Alall s il Alilo 3 20 4o
| 5 = (6.35)(2.45)"

- P, -



2001 phal Cilapsalt laiay sl Liay Asleall o3 ahadiulyg
T X =3 Ladic Lgi

§ = (6.35)(2.45)° = 93.34 {5l o)
¢ x =4 Laic 2002 hage
§ = (6.35)(2.45)* = 228.683 (< il (dls)

w0 T
30 -

20 .

(8-6) Jsab
cati) ML TSy Cus Atill 5 gualt 20y (53 2 emal Aoyl AN (Hada gigal ~o
dlall %ysx T O S I P L o DY

Cy=C+al’ (8.11)

(b) @)
(8-7) Js

~FYY -



C=0 3 2 ladl (2) Jhall i 1@ Aiadla

A 5 ) eall 33l (o304 slogistic Curve Gagudll fsia gigai — »

o 1
= 8.12
Y C+ab* (8:12)
y
y A
e 1 O<a<c
0<b<i
d<0<s
B<b<} g
| =
oF
'}- X
-
(b (@)
(8-8) Jsan

(18 Do oad b ) Aldud plal) an gl JB) ledll g2 pdsall jlnal ol Jasiyy
lé__'n.utﬂs.:;l._@“ﬂic.ﬁ'L;!\a;uLﬁa%j_):\ﬂl@ﬁ%ﬁm.uﬂﬂmﬁaﬂ
il 0155 o Alnall ) iy 4 Kt SN o L guad plell s g 3908

-};MBLWAJI&EJJ:}E

A0 KAy 3 ) gl 3l y :Compertz Curve i S iaia ~a

§=ca? (8.13)

logy =logc+b* loga (8.14)
Tt plaag AN A b 3 2 g G ) Jndall CYls e Aiala Al Biay s
loga,b,logc

- TYY -



<b<l

&>l
- X
//c:::

0<a<t

(b) @
(8-9) Jsh

W

:?t;dl::l\ BJJ.LA“ .l:sie (_“5..)“_5 :a.“llé..ljn _);:.\li.d\ 53\945 —&

5=y +B,1+8,0 @.15)
y a
i ) .
J § =By + Pyt a Byt
B X
(8-10) Jsab

Aghagall el e Aleantuall cilibal af e Saing Aifuall & el o3 aal alasiud
{2y Jhal 3 ke LS

- rYY -



st Alubed Jpndd clla giad Ay ,h 8-5

pil (a5 of) pa palstll | 498 0355y L AS il il 5l syl o3 et
Ao growad) g gagall A el 5 A s g Apan sl S e Aatlil Adlitall 5 5 Sl
G el e Al L e 48 jmiall il giall b yais 333N A8 gdiadl s
Aubodl Jgha e 4lliia g 330n (B) 55 J& Tgbe 3 Aludad o Jaas gie gia JS ey
1565 12 1 il i 58 S (3) Tt i V8l () Agsa5H 5l Lass 5)s At
oo A phinalt ol g Al s Al R ) adas 5 391 8 (705 Ak I AL
A patiall il aa il {f 35 el g s (J€ 5ol 5and 3 6 pa Caaad W Ao gall il
(8) Aomms gall A3 laialt g (1) 55L3W pa il JS Chintn A5 50300 O ghan pund 5 _jidl

() s uadd" 3y 55205

fgebivnn 48 5 G Uy Y 48 paitall Cillas sially Aawall Lyie 3 Abuil) s £(3) Jlha
AT olall gl Ualaa sam g (il pMa) D Janad 3 Alpne dy gl Lilily

(8-3) dssa
X ALl
wan | 89 | w0 ¥l 92 2 o 95 9% vt o4 93 200 a | m
L9
¥l 2 4 s y s [ 1 1 s [ i 135 1y m |
bt
52 6 b5 [ 92 W4 14 16 3 ou 154 172
M,
e 38
e

DS lilgl el (g 50 Jaad olilia 7 o Ll J83 5 bl (e 2y sad)
i gial Cvand 13 2o (S8 il delesd (e pb gl e g ued S DA
13“1“"\“ L"1|1’vm‘j‘1a“ ALY Aiglnqp LLf\‘}'\an U”""':"' (,,':'A J.;ulfdi n_}'.m]‘ ui U.u].wi (5.].0 AS_)A.LQ.“

M, =5 (244+5+7+8)=52

M, =1 (4+5+7+8+6)=6

M, = £(5+7+8+6+8)=63

M”=~é—(11+14+18+20+23)=17.2

- ¥VE -




Chuciia ol Baasall il Ao gl Anulh win 6 pail M b ghall 03 wls By dan.
At 3 ALl s B i) JSEN e ey U o ol phr puad S
Ll Alaealt dgie 1 Aladuadl ERIAY

y (M) '

A
2%

3 oM Aadalil b

oL A8 il il ghal) Wi

X (C,:I}.L.JE)

3 . . o
| I A ¥ ¥ LI} j ' o 7 t ¥ ¥ Cdl

1988 90 92 94 96 98 2000 2002
05 il b el ATl g Al s pdal¥l g S5 R 5 Aulh 38 1(8-14) S0

A A Aegl i gie s Aganl LY Aflimal) Lo sl o 50} pladtul Sy 1D ABasia
b bW e dpanl Ly el e 1,2,3.2,1 T AREPRECI: o Wiah il e
o cgptiall Al sl Dpuilly e gy o ANl Gaedh Dl siud

A a3 Ay pall 5 A8 paiall Cllass giall Aluiba
1(2) +2(4) +3(5) + 2D +1E) _« 5y

M, = 14+2+3+2+1
1(4) + 2(5)+ 3(7)+ 2(8) + 1(6) _
Mk 142434241 R %

2 laD+209+30 8)+2(20)+1(23) 156
(I 9

1+24+3+2+1
- ¥Yo -

=17.33



Ly Gt JLSa & ChA Al AL AT Saes i sauaad) Aludud b.x.;,
smmall (35l g dganSU]

AR pdy LS gk e (3) Ul (4 28 il el giall Ak 7 (e o ey
iy pall LByl plads by e 5 T plal) an il Diles s0a3 Y L Sy (8-11) s
AN pled n i) Alskas e deand (2) JUall LS Al Tt ) ALl (5 ol
e JSoal 0 =0 s (Ml dpaadl S5 = mxta sl o sl Alilea il
Aaeall pe Abebull (1995/7/1) dpbans g Al Chiniin

- B G LT
Aal

1988 B9 o0 9 92 23 &4 95 6 97 98 99 2040 ol 09

xi -1 -5 -5 4 [ -3 -2 -1 ¢ E 2 3 4 5 G 7
yi 2 4 § 7 ] ] B 1 13 14 11 iq4 12 20 23
Xiyi =14 «24 -25 -28 -4 -2 -8 o 13 2% 11 0 0 120 161,

AN

xi 49 EL] 25 16 g 4 1 0 ! 4 9 13 25 16 49

EX? =280 inyi=366-3 EY, =164 3 in =0 ~Ij dad G

_Zyi ._16|.... —F ol

= n = }5 m.]_093._.y 1Al g
- Z:(iyi _366 —

m= X‘2 .,—.,,280m1.31

S Adaad | ball ds gl Adlen %5 g
¥ =1.31x+10.93 '

B g g ctnlliy o ing Agia ) Al Jpael b saasall 3 i sl ¢ 1@ Aadla
S b Tt iy ol ol (IS LS 550 5 LG ol NY

b 15 e Yy S A 14 Al Aludull 400 5 il el 51 :® AdiaShe
Aileds (95/1/1)95 ale sy sie (gl m g 31 5 il Chesie Mo 38 pane X =0 hyisl
(94/12/31)94 ale

- ¥ -



AS piall b giall o pddioat b gond Aldeall ALkl AWl ol 4 5 Alkas cilisal g
Ol Jgoll (b LS ol %

% (8-5) Jg
9 TR
1% 9 92 9 9% 95 96 o7 98 %9 2000 £ goal
5 -4 4 2 -1 0 ! 2 3 5
X, q ZIK, -0
gl 52 6 4.8 8 92 o4 | 14 ] azs 14 154 172
XM! =162
x M. 26 24 -20.4 -16 .92 6 14 | 252 | 42 | 616 | €60
[ - Eghq =106
< 25 16 9 4 I 0 \ 4 9 16 25
i . % 5 =11
4 FO8S Cae.
M, 1162 — Xy 1306
a=S Lol o 10.56=M m-—--Z ‘IZiT:: =1.19
n 11 yx? 110

AN 5 ) gual 3al0 Alcalt Aluabusll Aglaslh oball 4 i Uskas T8 Ao

Adldl leall 4y Jin ay §= 1?‘19:@10.56

Coften 5l A 2my LYY e () g Ly (e 55 p0m) 5 ey ibibaall (g g
-#MJJM““

{(Seasonal Effects) dpamgall & il 48 p0 1885 9 (b §-6
A gl Agencilh Ay s Lo plasciads At M Aol Agesn pll 438 5l coimad ot
A gall S il 0 At of e Sias Al g (ratio to-trend) Amlasy!
ol o Al el 4 gl agih 2 e gy
Spe =%x 100 (8-16) Atlat¥l A ghall Ayl Aagil
fy el die duta 3 Abubul) Lulo] dadl (B5y Cus

tg et die T plell g il (e Gaatill & puanall Ragill i §

- Yy~



Aagill o and pSallyy plall da il Go 5 saly) (a3 Aubull (A 1057 Aaill Dlé Ade
plalt g sill A oy B ey (sl (s Adualud &8 927

YL Ay et gt J 0 a3 ALubill Aasnpall 80N Conal 3(4) Jlutia
M ol b LS Aelina 2880 i

(8-6) Jexp

Dot | v ] Bhr | 0 et M ata | D Wi g | e | ta ] e b beg

1 2 3 4 5 6 7 8 9 10 ii 12 agall

Aggeitt

b oot K

000 1 67 | 1 | x| 7|7l 70 67 64 66 | 74 ; B2 9 | e |

| 2001 | 80 } 8 | 8 | 89 84 3 79 76 77 | &7 | 98 | 114 | 968

2002 | 92 | 96 | w01 103 ] 9 % 89 87 9o ] 99 | 12 | 13§ 995

il AL skl el s g Tl ((8-12) JS8) gl el i e Jandl s dadl
T oloall 4p gl Aggiall ksl Abaal o 4ile ol Jaail 5 ctdal LENCR PP

{ IS (ansld (5 Al Ay ol ) s oheall cilagydl plasiuly
-

RPN X, Yi X %
2000 -1 73.0 1 73
2001 0 96.8 g ;
2002 + 99.5 1 o
e o 0 259.3 2 26.5
Ui And Al g
m= 2 269 1g 5 b=2Yi - 2593 _g6.44
2K 2 " X

~ YA~



135 3
125

115 -+

, ¥ =864+L1x

103 1

95

s it A B 2 S0 L Bt B TR R A MR r
J FMAMIEJ AS OND ! D3 D

(8-12): Jedlt

toh Aygiad) clell 4a gl Alalea o 2 lgdas
¥ =13.3x+86.44 {8.17)
:QNEMJ&AiMlZQaMI@%MSIQx piiall e ueilly

§ = 13.3(i)+36.44 =1.108x +86.44.

12 (8.18)

=1.1% +86.44
X=0 OV gt S Aoy A 3845 (8.18) dlsaall Ay ell ALY (30 Ay panal ol
A el do Jgasdt JaY 5 (2001/7/1)2001 oladl o gl el Aoy B S el
sl

b =36.4+1.108@—)= 87.0

2001 plad Liad 5 Al e} o gial wfll AS o Liay Aol 020 ol e g
ALl e Loed 111 7ok cllag G Jaal i LS 2002 <2000 e Bially
reaf Al e A2 J&GE‘JUL'M 1.1 ddlusaly

- YYa -



@-7) ds=
(Slasnal (s el T plal 4 5 Jpsn)

A | e [ETCEN T [E N IR TTFTIR BT JS N BT TI 154 15454 18/ 18fcs {1502
15
Gpd } H 3 4 5 [ 7 8 E 10 it 17
L 812 X} [} 0.3 74 Ta FEX3 T19 64 T Wi K]
001 0.4 [T%] §2.6 BT 543 59 $i0 N 852 0.3 514 935
1007 X FIkg 958 g 5.0 X 0,1 1013 1024 115 1046 | 1657

A sp—il el T olall il e Ggagunsall c¥asll ol 4 el Laill Claaly
o3 e 5l o (8-6) Usandl b Aad S Ladly el g oef (8.17) A8Mal padtiaad

Se, =%x100 T pledl do sl ettt (po Galiall allsp (8-7) Jpaad

1y e Clagaall 8 Apsns sal) 8 ot iy 53 AN (8-8) Jgonl) e Jamnid

(8-8) Jdy>

J{-““” L] LS 2 (et M i Jp WA Ja yels we wh
' 2 3 4 5 6 7 3 9 10 I 12
i gl
2000 | 997 [ 1039 | 1637 | 1035 | 991 96.2 50.7 854 868 | 959 | 1048 1248
2001 | 993 1055 [ 1077 | 063 | 950 96.6 0.3 86.2 B63 | 963 | 1072 123.2
2002 | 92 [ 1o | 054 | sz | 979 96,8 83,8 85.8 378 | 956 107 1239

125 |
120
H5

o
105 -
100
95
90
85

t{ )

-

[}

b Breaagall O agl el dai i 00 (A L pall B giall cunal] Sl el 1(8-13) Joi
AN 2 gl By et ihagall

- Y. -



(bl S 5o 3) Latiaith a1 Jske Giludl Jpaall af (e 3ef JS B Cun
A o B O il Tl ey lagall T alal Aol Bid W 1007 Apall e
il o3 gl (g et Jan il Coan sl 538 dm ) gl el JS) A gall i, 000
5 gy Agasapall A A00 f ¥l g W AN il e Jeans Cus N Dyl

st Sy ol
(8-9) dsi»
A el Cilapall e e gt el 8l Loy gia
BN B L 4 ol EP O T o i 1 v b

I Z 4 5 6 & 9 10 12

3 7 11
lleage | 991 | 1043 | 1056 | 1053 | 987 | 965 1 901 | 858 [ 87.0 [ 959 [ 1063 124

e

Al (5 sianall i N o IS el Apena gall sl ol Bl Jsaal e By
Miingy (st o) Bolid el 437 aiey <l 1210 a2 a3 ety 0,97 Jhakes 1007
I S et 247 Jlaiay el o La AT el 5.67

LS el i giall Joa o o 4 aiall cilla giall Jpan pasinl (Say 1@ Absdla
il gl il e b A Cun Lo pall el oy laaad 48 asal
1S (8.16) o3 Yo Abanl Sanli gopest un Ay 00 b S O A el

(A8 jatall ol giall 43 gusia Azaws galt i il G
Sm:%xlﬁ(} yJ 8.19) '

bl Aglalt Aol (Fag y Lady ty el die Aluladl 48 jadall Clhudall By § ey,
(g LN s gial) daly (et Lgald A3yl ol Apuillyy £y el e A3l
Fism—all ptiay Cga T A glall il ab0 o 4 20 oMy Ada 31 ALulll g el
e Al Laayy 1 Y = TxSxC o3 ol 4 gl il gy Wlla g puzal
oh gl 8 Al i e Jumas T C Gle dlubull b

Y =TxSxC =S
TxC  TxC
L0 Ayl il 38 458 el il sialt

- Yey -




(8-10) Joia

Al J&-*i‘ﬂ oyl e | A el Gl gl p A58 5l WDtk yicl
Ay ke U 1y sde Y
Lo &7
2 s 71
3 g 72
4 gt 73
2000 5 4 =
6 xin 70 73.0
T jai 63 74.1 73.6
8 64 75.3 74,7
IRY 66 76.8 76.1
10 74 78.1 77,5
1y 2 79.2 78,7
12 Q9 80.3 79.8
1 Y 813 "N
2 S i 823 8.8
3 49 89 8.3 828
4 gl 89 x 83.8
2001 s | 857 i
6 ol 83 &
7 jad 79 e 8‘61‘3& l
§ 76 v g8.4
88.9
9 ol 77 9.4
10 .o 87 ¥ 1 906
1§ 08 Y 91.7
W 114 = 927
- 92 Eh 93.6
2 1 98 2AHY 945
3 g 101 94.9 95.5
4 g 103 96.0 96.5
2002 54 96 97.0 976
6 dain 96 98.2 989
7 3 RO 99.6
8 87
9 ol A
10 99
11w 12
12,4 131

- YEY -




(8-11) Jssd

-)5_&’-;” X BN ) s M RN g ol U L) ¥ ¥}
] 2 3 4 5 6 7 8 & 10 1] 12
< graall :

2000 , . - 916 85.7 865 | v T | 1240

2001 7 990 [ wsi | do31 | 1661 § 98d 962 S04 B0 1 e § whe | 1067 | 1229

2002 | 9%4 | 1035 | 1059 | ie6a | 985 | Si0 - - - - -
cwgd § 98T | 1o4s | 1065 | 1065 | g3 | 966 | S07 | 859 | €66 | 858 | 1654 § (235

gl isall A8 5e poliiy o 8-7
:(Determining The Cyclical Effects)

Y= TxEXCOXT (g p—iall rdgatl eV cpms 0pdal (C) A gall 45 jall cabusnd
G A8 patall b giall dpoilh e il cagbol aladiuly § LRl Cads Sy Can
pd olo 3 dne dhasd Cuag (i)a_}m}m Ll Al o e §Aad ausd

100
4 adasl iy peall) (sl cilbus dall 43 o alaaiuly g «Y_%quTxCxI zdgel

s BB T af Ao 5 80 50 wrdsall ol Al o ey T A0 Sal o sl (Hhaall e
el figmally o @ co T A0 phalt Sl o8 Jhaily §= CxIpiseil ol o Juoni
s of gy (ol  Apulen. 5f AT snell 2a 58 Al ) b Jliss Wls € &gl
by J s 55-S sia <0,1, 0.3, 0.6, 0.3, -0.1 Hia cShg and 8 L gluns Les sasce
0 .C gl A il Jull i e el g cp )l 130 e 503
U (g s 4 038 (o) Sy pd (B C RS Al Ol g o U

Cpprit = Cq = =0.UCx Dpgyy +0.3(Cx Dyparey +0.6(Cx ) 5

8.20)
+0.3(Cx Dy = 0.UCx D)y

st Ao 38 et g 5 AN S0 € AdpSall i (Ao Juans caghull ety
P S IFPLA - WK IS T I8 S
T i) il _p3all pinny aa § Agamagall e S5l sl y wads o3 (8-10) Il i
e Aldall b LY pl pdi Agagall i figall a8 e Jgenlly Aiaddl

- iy -



dgann gall il o Yaie Jeea) Lgd 5 BN 4 jed whualll 38 jatdl b giall o
Akl 8 3850l Cllagsd (y) Apal¥) ol Ay (8-11) Jgdall (6 An j2a & LS
il pa B de Jonssnd {(811) Jyandt puslic) Led 5 lliall dyam pall < il e

il (ganl b LS Txcxlzﬁsli)gwa

- YEt -



tﬁ‘);'g.u:;“ C‘.Jlx.g)d\.: ‘a'ud‘ -t.?.j:lb (I PEAN TrCxI o i s :(8‘12) Jga

s 5o e |
1 0 2 T od i
Y % 1 Y sual c
y x O .
TxCxl=m oy
i o b
bt
[T
L L)
4 gt
s
2000
§ il
7 5t 4.0
sl ey 7435 -n 121 -BI783 15.88
75.33 -1 100 533 76,85
LR 75.95
10 e 16.7% K Bl 490,48 77,82 0.936
78.13 £ 64 -625.04 78.80 0.992
1w 78717
751 -1 49 85517 19.77 0.994
12 8 79,84
1033 & 1% -481.98 30.75 0.995
[ 80.8)
2112 -5 7 40660 f.n 0.939
2 Lt 81.83
;1 N 82,47 -4 16 ~119.88 82.69 0,997
34 L
4 849 3 9 250,47 83.67 0.998
‘ 4 gl 83.88
‘agon’"| ) 84.45 2 4 -168.90 B4.64 0998
2 5 4 33.02
8365 -1 1 -85.65 83.62 1.000
IS B6.28
g — 6,84 [} 0 0 86,59 1.002
- ! 878 + 1 B7.88 8756 1.004
) 88.37
5 04 S 88.85 +2 4 17730 88.54 1004
9. ¥ X 808 00
10 00.61 89.98 3 ° 269.94 9,51 ims
- D 91.24 +: ti 364.:: go.-w :m:
9231 ¥ 2 451, 1.46 ;
12 00 ».76
3.1 +6 6 549.78 02.43 } IR
1.4 3.3
. o] 9391 +7 49 457.37 93 41 1.005
18 O 94,83 +4 I 750,80 24.38 1.005
95.91 +9 81 863.19 95.36 1.006
4 o 96.44
i 96,95 +0 100 969.5 ¥.33
5 9748
- 98.92 i i3] 080,42 wrm
6 Fusm 98.97
2002
BT
gl
LR
' L1 I
e
12 4
Id-
T ¥ - I,; @ 3 L A
1991.62 W sy

~Yto -




saaall T aladl 4o il ot Alaa s gabiiad 3 891 (8-12) Giludl Jgand s2aef ey
el o ses Caps

i LXY;  985.77 be Yy, 1991.62

= ZX,-Z =~ ToD2 =0.974 & Judl, k= 53 =86.59
tsh Aoladdl 3 o oMed il (e
T:¥=mx+b=0.974x +86.59 (8.21)

[(8-12) Usia] Gelh spanll i Juan 1890 Aolaal (po alall s s o il
3 ganl) (o ed 5 BUAN sl e {y; cilapall Jaw 5ia) a ) Sl eslic dasdy
Linay St OxT sl i igall s e o (T plall s s il o) (i
(2alalh 2 gaxll) T A8 gl 2t 500
(-0.1,0.3, 0.6, 0.3, 0.1) Sia caulialt alasdh f SN 500 Jassiulys
o Al A0 talh el C23a) (0.3, 0.4, 0.3) , (0.1, 0.2, 0.4, 0.2, 0.1)
e Lt Gag) el o sl b s 1l G el o0 T
on e (A ) LAl el (alull s
Cyp = ~0.1(Cx Ty +0.3(CxT)y +0.6(Cx ),
+0.3(CxI);, - 0.1(CxI),,
= —0,1(0.98) +0.3(0.98) +0.6(0.986) + 0.3(0.992) -- 0.1(0.994)
=—0.098+0.294 +0.592 +0.298 — 0.099 = 0.987
el Agaladl clam g f cbagud) o 3, gl e alal o il CSay 5 A Y! Aail pay
Jst s o (10)
gl G e sa LS AN 5B 4y 000 il o8 a0 st by
et gonlill g a8 0 50 K50 ) i o) BaaMyy .(8-12) Jgiadl e el
At sl 3penll Algs b Ausdial ool y Gacsd sy 3 el fr b Euaded
@l il B e Jgaal) G gy ccilaadl el o3 ulall o) ded
sie 8y ol Aia 30 Aol Iyl f 558 50ty Saie an i) A sinall SN 3y 550
choie Boadly LS e 2002 41 des9 2000 dhw O 5 Al o st Jadih il
(8-12) Jsaol 5 10 ¢ 9 (o ganl i 5 lalinall il (o glocd |l § 4 yiel) i ol

-yt -



:(Index numbers) dualil o8 8-8

i (o o0t Fia (fineS O kgl Bganal) A jtiall Jiuag (g Apuny Bpualish BN g
o o S gl i) a3l f RSl Lakan) (o Banl g Am sera Gaia I
igant o ot D () cilaSl (985 Lo Sloy adBal s aa Ll e e
il g o caliad il ghon e a3 Sie gt Agha 5 Aes e PRt EN
LS ot B AgaSh of liied o il La g e (o aellen gl g ola N < i
B o) pal Tyt T, Sty sale 41 3o 5015 00 Aol (il o0 8 (b

dAglall A ghalt ANy b pmag g

I x100 (8.22)

3 BBase
uhjwmvtwmhwumuqﬁa@MMIwmf.sjn'-
il Jisael JA&JA\JMJJ\AAJMAJ\JAJMM}.&MM&W@M&‘

B {oalit)

S g Lealadt ol VL e Aaan g Al 26 ) aaf 2a Gl ciy il Gl e
3‘33Lﬁjc+bﬂ5i@@)%mﬁemﬁM@@ﬂwweﬁw
wﬂ\@wwwgﬂm.uasﬂjxwdﬂjW@A&J@;\:ﬁma@m
Al ALY (e s g aoms NPT

(Sta gl an) Agllaall 5 il ga il Y1 TS

: 100 (8.23)
(S qund) J) sbad 5 (o gl b ApeS /

Ne =

REENETEH i\.:.u_)nga_,ﬂ'lc\.uy‘u\.’ih\hd.a_)m\_tﬁmbyd\m‘o.m(_DL::,UA_,
e, Al S Aleall g gail agasell s oMYA ANl st (paSey La gy LW
s B o) dpen pall Aigiall Gaesl i jra Uiy Ll (8,22) A=l s

B= P‘—x 100 (8.24)

&_M)Ac.m_)\_glmd.ﬂ.m.m“ﬂm‘ ul)mdluuk_ﬁg'iﬂ!MJmﬂamu,boMj
i i i) 3 gl i Tyt 3,915,000 Y e 31 10 000 o il
(o Bants Ll 2003 Y 2000 sl D5 1307 ) 1007 e sl gl

- Yiv - "



)

10000
B = 100

B, =12200x100 = 11,538‘:;& 2003 el (al Jadh Sf i

Al jolsie o LS5 50 5000 odg %8 1538 ob i pal 6 Adiad syl 2 ol
f oS ¥ gl gy mlwxaj ) g pand il L Al b
Aghiall A3 jlell
;-me,,wwieuda%zﬁ@“@mguawwgﬂalmdgg,
335 ¥l plsmdll ) Bl W B o 57 ey L el
o galill s Pl 30y 950 culS k¥l Bl (8 byl 38 7 Ui sl

5
950x o5 =47.5% 48

El RS Aoy iy 3 T 1157 g8 il a0 S o (Rallyy LAatia 50ay

83y 145.5 % 146 ) dobny Lo (o 157 Jlaiay (el pivaddl o Bl d g3 8 o -

$SE Jho g5al Al atlamt ey 38 sl 138 7 ALaadlally yasdl (pep (i
ool 38 8ty 5 ol and uSallyy Al Allaally BB i oA 1 o pall s cs Ay
B gmdl Sy Gy gnil) Cpan g allall 0y g YD gl g Ja Alad Gaflias
Sl

135 i o vanas Abgall 1 im i sl il L6 YT Apaals 2l 0 e S5 JS
2380 g bl il Gy 1995 el Al jae 8 pelin pane oliy L8 5 (ke
1257 a4y acyl 2K b8 8 ) Uy Lun -xs e clanally a1 puy
35 11007 okl o0 i 1985 slad Gulaa) Ak o 558 8 48K Sl ) el
HHT@M&,WML?} 3 sl 145 Al e Cocanad 38 4 gall J Luaﬂ\
Bian gl ) A 1807 (Y it 38 JlecYl A4ISH a8, i) 2003 olal
S 08 Rt ol il aall o3¢} Liadl Laill 4 (1985 Al Lol

3h ol ey 1995 ple clauatdl Aiiall dagh

4 Wi
i Qe T52%100=1

tan ol ey 2003 e Cliswasoll digall Aol

~ YEA -

[V

RIS Y S



Loa 145
aJ.i.‘u_g.lla 180)(100 8056

U S Y e 145 (22003 de At Slae claanaddl T (giny bin g

E-__QM{UALH_)&J'?S/ JLAC-‘_;:-LL\‘
gqu@m&Wamgmewi Sl e Jaad il 138 e g

o and s oh gl (o sl Alyphall 5 B il g Uil A aial el jadt
MBS (55 o Gan g 2003 e g g ptiall dumwaiall fhal
135x180
b Osbe o0 22T =243

ol A b gl il | a0 by 5 (s 145 oo Y
@j...,_ﬂg.!\ad@}ﬂ
I (g gl il (8 e o

o 1 ) A

| S S ol S T e
RGIB BBasc Iax 100 ¥ (é-)"“‘\'z"‘“’ 1
R, /q =1 5
Ra/BXRBIle—“}Ra’B“—_—l/RB’a 3
R“’BXR]}IT:-RQIY -4

Yoa B el A (e Apulill (181 i f i (g8 580 Apealid 030 Cyo Mihush g
csmdal i e gl gl 00 AN iy 5 08 Gl R Y

I R
sy =100 =—2Ex100 =R, x100 5
a 1 wly

7/B 1B

Al Gl Ay s

:(price index numbers) bl dpuadul) o181 8-8-1
gl y S0 Jpl Dghanll Sl B Lels 10 tanShd Al 6 Y1 caal
S i Y 5ol 38 Aela Apaliail CulSad oo Lgd el puinall (8 2l (ing

BN e Ay Al ol gl

- Ye4 -



s 0o Do) IS A Badus raad &y il Agul) adl e il ) i iy
ol gl bl e 8 Gl Rlull e 30 Asinall solal f Radll (uih aes

I, = B ><100 (825)

P SR %3 PR Bage v - eeewes et ot s -

L it Ipage =100 7 5 sy byt duall 3 u.m;; el Wum AU omd ayde
il Lpbiifl AnluaBY ol il g Bl o, slaaial dalaly Lueadl 3 Lle

tlgia JSH Cus i V1 oda g1 gl
Simple aggregate [, el apaadll bl o8 -1
Simple average [ byt dacaghall paalall o8 ) o2 |
Weighted average [ Cgal Jbiall k) o84 -3

femme Algra Aba S ol Jlasd e dilida e gatna A jlial A8 ) 03n aaddud Le sale
Gl sy Ll o Lo ga g oabol) il VA bl (g0 e amall (i _foud
. ‘\.ud.wjl
oY it clatie ol yaned Ayl Aps Tl egan (ol 0 iy
el a1 e sanad Alall o L1 41 IS Al (Dla ] ¢ g
Ol A el e e sl Gk b iﬁ P, ..P, .0 2004 Mo Ja
Uiy cond sl T, Ll (grganl (Ml o850 48 Py, By Py, o e 2000
1A ltall 48000

t"i=

P, |
I, == —x100 (8.26)
2. Py,
i=}
G Ailge e gare e Apalyill o8 Y1 das sy (i pnd Japeall Jaan giall uslill o8 G
Al Aatly ey ¢ Adlis C‘l“‘“ (e N
P
2% )
L3t Z[ Poi (8.27)
I" W
Gsmaall o Axbial) Apan] Ju,mn o 3al g pal Alnu il Al W16 Y1 L
shg dll (DA daball o3s o g sl Jge¥l ey daaa®) o3 LB a4y lail

=

-—T‘o. —




o s Al ol (NS ASlgnall il 23 f B e i e P, q; 5 s
ganl ity (o ppiad 33p ) gal) Alnss il Tyl o5 91 Lf canaei ol 35 Ades
) nsds gl A (A8 Ll Ayen Y1 3350y (90 gt (P Q) bt
lsally ) ehang (of) oot pdult Lasly 09 pal) Joun i il g0 i
Ll A8y (b ¥ Asual)

w{ P
(5 }ewan) I
- P ] i ,
- i=1 g, %100 ' (8 28)
Elpmqoi N
L wgie oo Py o o) ApanYLy iy 5 al canalll § pans Jasa gial Ay gial Aguill (gl

) L e bl dsealy (gl Jesaiall (el 50 Lo Y g sanee
3l ADally iyl (bt} (s P, q; aflal) el Sas¥ ohang

&k
a\p, )t 8.29
)00 =22
?:%Piqi
Jagia o P gy ol sty 415 ) gel) ool & gz Yo gied Ay ghall gt o
iyl Al (81 pone i (1 st gl (P gy YY) haad¥l g oee
:z_,,mam‘y\y,@@mxamx@aﬂrguﬂmtwmﬁﬁ&

nBo

nw

TIP3 R R o] 1(5) Je
cosha) ga 1980 b gl ) yiiaa

< gl 1970 | ~1975 1980 1985 1990 2000

gl &l 70 79 90 91 75 112

clas gl ¥l

Lo z%xloo.—_.-?msz o

=72 100 = -
a90x100~87.78[

Ly = gg %100 =1007

I?S

— VoY -




9]
185 a0

I, = ggxlﬂ() 83337

112 - .-
om0 = o X 100=124.44 7

127 5221 Jscdias cogllaall (bl g simall e Uloais ellin, oy gelish (y0 sy
b At Andos g Lo g caft A (e 90 575 570 Je) s Ly i 177
by el Al Y o) gl s AlLandl LY @ S5 S A1y 8 a6 sy

1980 b1 Aid ity @l ke (5 34 AL R

=-x100=101.11%

I

A Sl Jova sl sl 30 g npnl) (ol sl 30 p0 NS cand 1(6) Jlhn
5 A pasal) iy Loditnn s (o 2ie 1987 1t @t po e ganal 2001

(8-13) Jdsx :
claiid gl | chaag b, P
4 1987 2001
Culal) 2kg 25 35
Al 1 kg 60 80
s Yo kg 30 45
s 1kg 35 55
ALl 1kg 180 250
£ sanal 5% kg |

JLu‘\ﬂ £ sanos Qo Sl f pana 2a i i .qm‘ Agldl) i Y s 5 ‘M
44 il Laa 2001 f.w_ .

(cslat Iu%% 100=140 /

() 1 -89,100-13333 /

60
530) 1 =20 100=150 7
{53 3%) I, = 25x100=150

—T'QY_



(sivne 09) | =324100=157.14

P35
(Adaszs) 250
I = 180 x100=138.89 7

TP =12.5+60+60-+35+180 = 3475 1yt Akuad Jlaul} g paza
TPy, =17.5+80+90+55+250 = 492.5 12001 (Ah did fand) g sarne

P, PR
Inp ﬂ“’z:l"‘l-XlOO :w @w@ﬁi ‘_ﬁ.ul.‘\ml ea_,dl u'_l& 4day

Z Oi
_4925
=575 ¥100=141. 731
s giall gualdll o8 M
. Y1
i - Zn,, " 140+133.33+15(§+157.14+138.89 _143.877

ot Adapaka Ay sho B3 Y lapen ol (318 Rl Ausdod) Al o891 T i
' ) gt A gaall cdudt e

(il 18 41 Ao sann e ie) Jmn gt gl 5 Sopl (gmpanill (gl i 8 U
5427 el haiia B pun b gl S pli ) llin T Y Lad pt 3 pecy i Ll
(P el gally oty Lo sy ot e s 447

o il skl 8 Lt ey s il Al S8 Y g DS wanand () o
Ll A gl il by ol e Apobici®¥l 2Vl (395l 5 Jt.u.éuﬁmn
:2003 ,\;AQM M,w\m‘ﬂ@ 19974.»-:0‘ l_)um ‘

A

- YooY —



(8-14) dyx»

Claiial bl | obll et | Prger | P | P | Brdgs o
Sk, "y

doi | % | P | B

1997 | 2003 | 1997 | 2003
cieuyl | 30| 35173800 | 5600 | 114000°( 140000 | 95300 | 168000 | 147.34
5| 25| 20| 2000 | 3200 | 72500 | 64000 | 58000 | 80000 | 11035
Ay} galh 15 30| 5700 | 8500 85500 | 255000 | 171000 | 127500 149.12
gy | 20| 251 3500 14000 T 70000 | 100000 | 87500 | 80000 | 114.29
342000 | 559000 521.13

= gdna by Glull (6) il bl puity Jensll Ayl 28,31 Chaan gy fa

odel Jgandl e Jilall 3 genll

- 1
T =——-—Z4" =923 1130281 ¢ S dow il i 0 T 40y
A Jgoall e duass Cua
(8-15) Js
Chadiall 1997 bl auli 85 et Jlasi 2003 4 gilaalt Laadl £ 5 0al et
P P.
(AJP(H%I' (Ai)Piqi =Ip(P,q;)
et 16800180 20631800
el 8000375 7062400
P 12749760 38025600
& 8000300 11429000
B sual 45550615 >1,Bq; = 77148800

ZLPydo 45550615

) 23aaY 35yl T il) il 350 s A

=133.19/

; .
nBe = Y Pdoi
4y stk Adull ApanYy (55 gal Jana giall skl o850

T 342000

...."‘Qt_



2L, (Bai) _ 77148800
o-"3Pq, 3550000

R L W TRRR TR, (1 L IE B TVPS (RPN I S (e - JC 5 I P SN PP
Taan Uy g g small A il o0l iy bl Jtant e L 337 i
Oy ST gag Ly 55 387 ey sl ) o) Ay plall Al Gpalilf dpabeaSY)

2 ol e

=138.011

2000 pload Uy suia 2005 ol Adignal) eDid nbill b Y IS 1Y 1(8) Jlia
38 1995 oL a) {suuie 2000 olad Lkseall o3 kil i (S5 957 = Lys/00 52

Tosfos il ol canald Ty 1o = 857

ol amd 4 Aalaldl pasiuly sdall

Los/o00 95
I =~ x{00===x100=111.76 /
/s Loo/es 83

15 A Al o6 f 8-8-2,

AN i Jladl g LS arasilly Gl il Ao i Uiy lid 2181 s S 3
it ALl laat Goglad o e LISy Rl 5 LSl of alal Jadtll Al
3 a8 W {apa¥) kil G0 e S35 Aailt pudf Sl lllin g )
(e

:Laspeyres price index () J bl ob 8 (1)
S paI Ay el b dnas giall (il oW Aty () 3 il M
AN AN caming g ] Aidl b ASlgtnall

I >': i 100
A
oo .ZP 0i90i (8.30)

sad Al (8.28) A0l o A il (pay i Adlinall abudl bt cilpesh Jiss g Cua
Agal all & paalfly (55 sall dasa giall puibill o8 1 Auaii ga (pal) gl o8 o
L oaat!

- Yoo —



:Paasche price Index (il 1 ol o8 0 (2)
gy A jgall Jlaasd Jas il kil a8 0 aly (L) 3 ulll QB il
Al ABRY (o cotnetngy ol d] Akual) (8 (gl y Ak ol 38 Ay pllaall ddid) (3 ASTgunal)

am‘q. - B
‘ Iﬂ _EL %100 - . (8.31)
z Pﬂlq: ;
R, TN \Mﬁmuﬁu}& Aiuall b Adbiaal Mwm gt Shash i g, du,

ﬁf:ﬁvﬁ YV s PPN FPRTIOR QPR P U [P B “—“)ﬂ-‘“
, M‘Mldﬁmn)\&_uvlu)&uw(_)m‘?)iwhﬂ W LS Gl e uals
" A lial B AHSY Gl ke Y o3 gl A panll gy e Ay gthadl
0 g (D) e i Lo N G s (L) J o 650 Ty Lagac L Lug
3,:@@)1msgmdm&,uﬁ,@w(ﬁ)d\m1gouhyLoy.sju;,us.m
Aadl e fault 58 Ladie QN o 05 dpdie jlentl o Lasie 0K

- Fisher Ideal Index no. (1) I ) Luldh @i,8 (3)
: L-aﬁjt..xum_gwh,_gau\’ i o S puedigh aaagl alasiuly 0B L8 P O gm)
gl 28l

" wt

: ! ipiqﬁi YPhq
F= jd=t X ;f‘ x 100

\]igipm%i %P 0idi (8.32)
= J(Lo )% (Tpp) X100
,!a_w,uwm?sﬂ,wau}t ol il B (g 580 Aauld S8 elllia

J}“L‘im.ﬁ ddyaal 1,48 ‘a-muu sy (cost of living Index 1n0.) (osal RN
A M 4. 50 (paian em Lo sole y gyl sal) A0S Ll Y Adl) pdianad)
ELYS % PRERAY. B PER Sy T gl cl -wl-“’r‘ AN 18 iluea bule
Creen Bnidus 2850l Caning Lo aley ol gpo Agd o A8 Aoluci®) Alladl 4 5 lasl

Gl g 5o pall las) canalial Ayt 8 N

- Yo4 —



e

7{3

14l (3 i 8-9

sal 855 sShal Cpiall s dagidl Ay SV Choa gl Naml puade 5 A0 il -1
' tpdteall

2008 | 2004

-

o | 1994 | 1995 | 1996 | 1997 | 1998 | 1988 | 2000 [
Sact '

Shsa g E6500 | 7000 | 21000 | 22000 | 24000 26000 | 28000

R

32000 | 33500

uMlJ
AL gi 33y u_,mh;umrew»m@ Wm«,wmnwumt JSEY pu
CLu'}”w:a.u‘s.lcMJJAJ‘Mtﬂcu‘}yJ”J@mdSm“uac&aﬁd& “tpd

sie X=0 | hes oMl A gapll il T bl «;.,mmmanmmx _mim

oy

1999 i © %@ .

o Y s B e 5 il Al g 5 il A AS jaliall Luun..,uwmsmlwa
Slas g s b b piiaall Al ﬁmhgﬁq(u)qﬂgymﬂ'rulsm —h
2006 «2005 wl..uay.u wa,yﬂw n

Ds plaad Y uum, L,.,.M 3 ,m 2 ,Al e ga s A0 i -2
BTN u,;..n |

IR Jnl%%w W [ dep ] w2 | o Judd [ ] w | ra

1121345671819 10811]12
<A it =

2000 | 22 | 209 | 8 T334 1245 | 26 | 26 | 259, | 25.7 | 254 | 346 | Jad

2002 229 | 223 23 1 2397 25 {2681 366 | 2571259 [ 2571 341 | A6

2603 23 234 |6 |¥ew [ 255 ] 26 1265 ] 266 | 269 27 | 218 [ 275

' ‘“l’ll"l‘J:{
Lagamwm?usu,mq;ym,,muugmwmmwuwj—i ’
’ e daan _,‘ iy _,‘ Al glic 4 figa AJAJ@J&H‘Y'MUQFJ%

cl.u“ﬂ
DT Aud 4o 1] ABad ke

—voy -

i
¥



2004 Al s by 8 58 (sl pisidd DN g Lo =3

NS Ay e Y1 A8 patal il Coal) —a

Sl U gial) Ay et oy shall Apanm gl b S o anand =

T el oyl Ayl 3l sl sl

el alaiely 48 jatial o giall 4y gauia C &g ol il figall il it} Canal - o
(Jiauall ) (ga_pal

corsmy o 1 Ayl il am —de

3

gie (o) A | piine) AN Sl o A gl (g L) Al BN paa S -
- 3(1978 e
i gl 1976 1977 1978 1979 1980
ol 3 100 400 700 1600 3900

bl dgte 3N Alulud) 4 el Jial y =ab® ) sl aadind -0

1982 ale Sl gaill ded Sl dagill 22l ~

el 4e 3l Alubadl J8al y =c+ab® Jaedh ol caidl pasiud =

1982 plo ASudl pall Ak gl Aaill el =2

-4

e A sl g Apann gall il fpadl ciind ALY Lbad 48 jatel) il il Guuand —
05 A gt pLal bl s A Lyans pall Al gl Al anand g Adusbal

psad S gl | A £ gaald) il g o) | gt £ pal)
=41 12 11 14 17
iy 18 17 16 21
My i 16 19 16 20
elay ) 25 24 28 24
e 31 27 25 32

_..“'DA...



§=16.8+0.366t b odel clilyll Ludd T slall a5l Aobes i€ 1Y ~
i Aol Lediions Tyau gl A ghal unatl cnl £=1,...,20 Ly

1998 Tacina By ol 1 il o (30 IS cobuand L5 ) paual blll paiiad -5

b ghaall A alad B gl
Sl L) FanY RIS
P q P q
1998 25 10 10 30
1999 30 20 20 30
2000 30 40 25 20
2001 40 45 20 75

_“Do‘_






g A Jueahd)

B gadt s i B

gt~ Gu1
Bagnd dasm g A8 yalf Loty - 9.7
gl Doy Al 1A 2 05— 93
dopall B s Jlar— 9-4

5 Jaus gaall Jaguda Ja) b — 9-5

R sl Japn 14 o~ 9-6

A8 bl Jouw el 5 (530} Jania o i — 9-7

A8 il Joso il g (5 jhamall il a1 Jasia Jadh i — 9-8

P odpall by bl ys - 9-9

C gl dael bt ja ~ 6410

Al hamgll v cgaed Sl u_); - 911
Sl a3 = 9-12

.Lg.:bgiij ol Cllakida — 9-13

Agaliyl Agdead 5508 o 346 — 9-14

e (i — 915

- ¥R -






bagadl hua ay g i
{(Quality Control theory)

RV Y |

Gl Yl By pmail g ) J W) el ot 5 o poliall p Uil Ba g i
Al Aol o 5 slandl 5350 o 5obal) Cpun e ARl ods a5 Cua laca!
A bl dpendll cda ity (SPC=Statistical Process Control) Ldl.-s u-*w»' i
ccilessl 5 Yl 83 g e S g sl g skt Al 3kl s Silash aal aal Y
s ke] 5 iy Laghe ST Qosll gttty 5apadl Jupia b5 gl ol slud llin
Lagil iy Laigy 4315 g lis ) oo p Sl (gl Y1 (g )y o slamall ppiess
5 sl oty il s R l) Alend Jhune 8 IS e o)l y oSy
Al pie e U] ity s oshl) b 52 pald Alad) AN (il Cpouiay
A6l el g cilatia) smes o Ay shuall g Al Ciladiall ariasy Jaall 33l

NI PR PREL T PRI T
sag—adt da o gl 5yl olauigy pualic (o ESH e pall 55 48U Jpaill A
Ssd e s e slauglh i A Y ey 3l 67 ey pcilan sallS
Lo gag (Lol S5 59 m ualiell g i plail llil (g oW 5 A5l oo g sian g) i il
el Aaad Logih gy il 33 gadt dapa Aee 8 Raadtuall by Bl dasa Jiag
ol o 58 Tal B3 Mk s S0 An 38 Ay 5bs Aulanll 038 (paie (53 siinl
potos 5 Lo lgiad Lgdiha ALl cilyg phall ApaS (g A3 By 5tall by plial) s
i Allal) odn fia 8 0 sy casthaall e 8 B dll a0 e Le Lday JalSlL
w13 plaal (b i N 91 planall il i dgucia s D s el oy
iy p peiial) AgaS (8 Cildy il y cogliill faa A @m%}\ (53 A8 pray 2and Gan sl SNy

-y -



Gioan gy Aol oda (Jia By Ay il Jag plly ilins gall 3 Aillaa (e g Ay 3lal
Ll pmna o i oy dala ) JS Jalo v el paa gp g () gl pasiall aas
4 il Bgd (b S il Aepi 3 auiad S 38 (e BlAl) A0 gl
e gxs 358 Gy S D paaie J adie 30 e S il paa 38 Lesaley L
Lehsae 5f Al gl il 530 il i sy g kel f Il (gl S 5l
it S 13 Lo 26 mes ) oan y0a3y TupliiY) lonl 26 ja Adfps sl Ll
O—Sap Jloaall 13876 g o g ¥ of By il Sag ptl 5 sl cticn) sall (pann laat
pmsd sl b e Uy . Al el plosall dgeny LSV i Ma3
ted glo 5 sall ilanyl dawially 21 ) i Cam 33500 ilemoY) sl s 38yl
el pall onis geiiall pain b Lol oy 3 Aabsiiall Aol el oY e gana
Sl S sb gl aonny A g ytad el Y o gy ygllaad el
b Bygllaall it pall Anfia b Alanll el Yl ol (o Lig iy Al ydal
Gy o ot o ey 48 ol g by Ul gl Al 2y il il
e Al (i) 4 (S o) Sl gl sk i sanlaad o 353ke

. ‘- L

-w ‘ S
AU bl i and A8 i Slaal 5o be ot a3mp ey Y Adindl Ay

i gthaddl ik gl f Rmg il a5t G g Sy Lokl 138 (laag Lai g

i i 3 (A4, (OUE OF control) AeSas e o Ahagiate e Loh Laality) dyleal
e e Llibath] ki gunder comtrol) duas f Aluals oy 4! dubeal
O gl sl g plasid Con g 130 A0 Couly ) paly 8 e g 36 gk dppla
B AN il 5lS (s Y1 tpalns) gilna) Gn i 4yl il

S eyl sl

:(Quality control ehart) 515l bua g 48 ja8l bt )3 9-2

(walter shewart) <) s Jall iy Wl ey~ 32500 48 ag .Lq.u:aj:.:i_)a. u)...
Gl O an] ) i b Aflona] ki Aty 88 L e -
S Aobne G S Audiine Agia b o 33,8k (82 ¢ R ¢ T i) 4yl
foh alic S8 Ll sale Lt AN o3 ity . e ek o debs

- ¥t -

A

o

€ e



(CL: Central line) 3ol 41 jeis Jse¥l Q‘}?mﬂ da -1
1Al ualie Mo f Al paa 2
A pal ligad 269 t ol (Y -3
R,9%,R e (Abanyl) (M sdinlt piiall -4
(Ll 5 Lball) Bmisy) 2 Pllalpall 0 5as -5
lgde Y1 2adl e Loy (UCL: upper Hmithl 3eslb Lese el asllsale jays
o (LCL: Lower lmit)L. 3 ks
L el o3a il o8 gaall el el gl Juimall g )il Asm gty Bale O s
el in g Basal yyakeig Al e depn b Rodiiuall ddluanyl dddaalt il el e
L a0 a3a (e 3l gl b jaial e...,..an Al JSEB. e gy \guui Agmlisl
L WEER |
(X8R el )

ot dare(X + %") Rpa 0t b gl o) 4l UCL
B

N s e
B+ m(i*—)g;)
¢ () J&Yb-\w}!.&a
o nwc-(i—%—n-}__ <
S ) »—‘Zo-(i—.%;—;) .
A »—h-(ﬂ%)wm ICL
gy ~ ywwﬁw;amq.»m1W1mj

;o ’ .-";ar‘é'

Ay} 5 sLagual s dapall S 55 Ol g 3330 1(9-1) JB&H

- e —

T .‘\’i“u



Tl Lia Wy Lol douall gk gy A 8all Lok (9-1) JC
O3S o ety g3l il a5 ) el sl oiniey X %
A elde) aae Ao b eSS CNL s 8 5 €530 e oSt il diall aa e
b—sgio J—S B con gy O g bepmall 4dl paily gl Ja s gia Ad e
e m 5a) yoa ol Gty (M £,8 ) e e ciglias] aladiuly
(trial A seill 250all camy Lo paadl Alapalall f Akaall dyalisll) Adanl) o 2l pie
Jymaadl Jupall 3 50m o s peilis o 3 olipell Jlas) i b 55 control limits)
ANl e (revised control limits) Aldaal Jawall 3 g pas Lo e Al g
Al Alendd A gl AVl Jasiall 3 g8y s Lo o Jgeandl AA0 pda Ay adll
g s (Hia 30 (e JH) 380 pnd ligadl ot e Agigal) ALl Janill 500
b I g5 G sl g 0 A o by €l gl 18 a8 Ryl Tdln i
Agas Db 1 = 55054l il dae (48 Ladind o = 0.0027 4 _jlasiall Aagill o L]
ol e Sy beaie y 0= 0.012 58 Jy¥ i e Ll i p i g
Loaie Ul 00 =0.0067 55 Js¥ g gl opo Lol o g 50 A 26 m=1053 5510
Y g il g Ll ip o Sl A i m = 2553500 cliadl s oS,
o= 0.0040 oS

Japsia Tl i pua ) il yo i By ke ellln s (Hillier  1969) Ll gl 8,
Ldaddh e g Agmaad prain g8 T30 JA0 530 cuah Lo clisal) hael e il iaky 53 gal
Ll g apeialls J5¥1 g oty Uil 8 6 g8 gl Ao grain 8 aals L (4 ilanl] ol
Wl yal sln S5 saa b L

Al A el (e Auia g phall bl pall g Ju gl gy SN (0 06 & OS5y
bi o Aygaio i e sale 23a0 B sa ) Tluail 4 ol Al dauall ap0 il
A bl s SasYl asinall a8 0 gl Gl a iy CL dau g
o oy al e LAl g oy L st Slish e puanal %/Hﬁm
Ll Alaal) Dl g Al pall o ghas el —3 <k <43 s ko e (5_bimal
Lal€ iy el gl oy Al Aleadt o Auimg jhall dug il g ciinal palt e 5Ly @y

- -



AW g sl e Wl g il 5 hlaall Qi 5 LalS da gl ad g0 L3V
AN eilanlly Auakity] Aabeall s 5359l A8l pa g Juscal b ) gai Jall )3 Saail g

cigleall Jlusay ¢t s JBa (0 JaplitY) Agdandl ki -1

b pinal il s 1 8 Gl g Qs iy LS 8 Sonunall 2

bt} Adeall 2y g pall e <Dl Ailpall Q5§ pia -3

AN Lasbiiy Ledanmty ey Las Aanbi) Adlaall 3 Ageatail e glaall paii -4
' Ly

uitigal L guas. e Zpaal cd oy TplitY) LN G Gy g penll o gheal oyl -5
Ayl el peaas o

PLVFSRNTIN I S PECI | [ XU 5 SYVESS I AT L0

:(control chart of variable) (des) i pitall by bil 4 -
R il gl el 5 (e il (8 el il il saies (3l
(S s otpmall il oYt ) 8% cukalls
o 8 i 5 A8 saiall Jabu Y1 S jap cctilind R g2y X bundt Jauigh Jait 5o
el A el Apuaigh Job g3 53 g2 Jas il 2 o 435 all A panall

:(Attributes control chaxts) (Azadl 4$) chinel gal) Japia Jall 5 oy
Aol 1355 Bie clipal] Adban] o e Yy gliall e (3o iaa (e 2adad Gl g
O Aoiie JS g (probability) Ay gheall claa gl L o e s p-chatts
s (non  conformities) sa—slh Al 8 cagll 330 L o bagalal il
Logd Do iy (unit) saad g Aualisyh sas g (& Gogpell )5 o (C-charts) gem
Afa—ull S S e iy SR 5 ) 08 U Ja A s (u-charts) sl
..
tp la S el ey

Ayl 5yl Jaguiad Apuskiall Ay Y Ao 5i yaat - |

Al gas Ldapin o DU s e gl apand - o

A li) Gbasd 8 Jasall A3 Gk gy ey Ol i e

- TNV -



0385 s (X,8) # (K, R) Ao 2 jall dagesall 153 aladid Wiy Adles 5 ) gy
iglant (baa sk 38 AN ey 4t Usthe fuss faste 3 o 50 dgaliY) 2lead
ZhiY) R g Ua pae il g i) Bagn LT iy JSLbe & gin g Asaliyl
(e ghdal ¥l o Ailpasll (5585 Latie Clinal gl bl 3 plasiud (e pi i Lo
i) Al A Loaie 1 il o aay R ppioatl] gy 50 Laie g oy e
£ ¢ ¢ p) ciliial poll i ol Uiy Lus 25 AliY) Abenld Apalis) 2080
Sty 3o b ol Rga il i 130 (re TuntiY) Aendl g il Lasic (u
Do i 85 Latie |yl y 3 puaiin B gems. g WYY s 5 A0 ymal &l 5 59
_ | At il Ailal

Tty 53 paly Y dasin a6t i Lo iole g 1 pdell il (panpis U
ol 130 g 358 W g gl g sl donl o

3asall Bajas A8l Bit A o efi 923

Al Al ¥) il g 33 iy \gsloum DS 5 LSl 030 (3hata pran iy & yud
Ot il g A AW (il Al gy WSy (53 (il riall) K B Aigall
me sl i Maal pdinall glwadl o S Jpiadl juatall g dumg jiall Jag
il gl i e g o bt By este dga 3l 8 (30 A sl i)y
ol 5 Aflanll Adadll 0m0) o pgnal g sinne ole Uil g 53,810 clpnl) Ahusnd
Kard CL eV Jos U L% asar oy Lo ol Goamntd (Gl il Judes ) goay
YT et gaigall Jou gia P36 ya pe e Mg ¥ il giall Jas giay 023085
i e Cilaany Joscll 3 y0n g Joglit e S yan3 (R Loty cLasbes (168 Lot
Gy yiball Jaad g g My (6 ool Tyalasdi <2 a8l Ay 05 ol B uan) s i
Gele Chual 8 i S b Lgie JS (g ind A sl ciligall (3a 25 a3e 32T i oy il
Sy ptal f caslhadl Quldll o X = Tdie JS b aaadl Cidaangie CDUAN 500 lasY
(sl Jaa giall (Fiay o3 CL JoieWh Jas Jgn il gialt oda Ll 488 jlaay
 nialy it gl (50 3 gkl (1="0.654 Ltk jos i il g) 1 Sian) pdinall
iUy Wi e L im il 5and o A2 Jala gl o B paad pallal

- YA -



o=0.6 _)AJL-_.I taloo 4l Ay Lﬁ.\.“_g[j,,_f‘lm’}“ \.@.laujl« e (a};:a.]* o:i‘g.! g‘;_)\_\‘;.d‘
fP 9 (ebundl lo il i s Jef st oSy el 1 e

3¢ 3o
[\.L“AU_'T—'H—_'_SMSi'l%_: + Ag 9.1
: ,[H _\/H m 0.1)
g Jascal 3508 e sl o 5l
UCL =p+-32 =065+ 218 = 0 83

Jn V25

t o Japiell 3eaad u..':ﬂi aaldl g

LCL =p~-Z = 0.65-%18 _ 047

Jn J25
b odinty @l o gl ) L8 jal i i B od5] b faliall 23l ggd K 3 200l 12
JSaH aals Ay el il g piall pgaa Japin Adag g o a9 D e g ey (A0 s
i ol

#+ 2o = 0,83 UCL

0.85
0.80 9
0.75 4
0.70 N
065 Aol adpm Yoty
0.60 =
0.55
0.50 4
045 4
040 )
(.35

{0-2) oy
Ao anll (gan g A8 by giel cin da gia (6] gash e (2-9) S8 (e By
CL Jauigll bas cp Lg3slis oo ol o Ay talh clyg sl psan T ni ae 5 (V1
peiog Lo ghg AantiYl Alaal e g siall Gidily e cuaedt go g a3 Y Ll )

- T4 -



) g s (s sl e Agala 0 L 3 slinal A5l olaall g g O
Loty plasall Al s Jasisad 555 0l pie s (san I 2pm g a2 (g Las LYt
o N e Afleanyl 4y el yaaiy el 321 Aal ga (gl N paialy 43l pay bl isSs

Aafaa o ddamie i Aueliy! Lleadl T e

Joosagin (o JS B yan p26 2ie Jasaglh Bl s Lially Glel) Jaguiall 3 gan calunal Lo gats 5

s Aflean ¥l el sl UiSey 0 4) @ bmall G G p Slea ! paiad)

53 eal el il 230 k Cas S =

9-1) (_'5‘5‘)15.11 sl uhmrlam\e;u.a_gl.ul}m
u?ﬁ&a@ﬂlgh@\h&ml‘bﬁag@ﬂim.kﬁau.ob\Sc.n.ay‘Yj.lmq.L\Lm,SJ

1dei0M 03‘33..“ J:L\m |l_)~g A 'l&,aa‘t Al
(9-1) dssa
Lt sl Al CL Ll g Lladl Jaguiall o gaa
- .!l Blla ’-1'36 36 3
+ =+ ==
X . K nt Ac “—\/I_l A In
R e 0 | g | UCL=Dyr , LCL=Ds
S .. Q| C,o UCL =B, , LCL=Bso
LR KiT8k° Ng XtA,R
X,§ |0 | = Xt A,S
R [ 10 | UCL=D,R , LCL ﬂl)_,,R
S [wmwpo | g UCL=B,S , LCL=B,§
g P pea[BUR) gy [POZP)
¢ ¢ RN
u

~ TV -




AysAg «By,By, By, By, By, B «C;,C,,C;5,C, «Dy,Dy, Dy, Dy it i
Acals Jglan B gusa

3 10 A8 phall Al pnn on A dapall agan e 5 e Liad Lagall (Bsall gpay
B el Ayia ) b 3 e 83 galal ()Lm N=5) seall Lyl mbhignmaha,!
A el (b B el L) il el (B sl T
JS) Aysha ey b (e 33 galally (Mo 0 =30) 5080 cligah slaal o T 5
bl U8 i Ay phanald im0 188 1 58 AN 8 B g (B (e
b i 35 1 Ao of Ll 5o 1 (ol ) ol 3060 Al 3]
S 1S Aslally g any 50,000 g (e £ Y1 Jane oS 138 Al pae sl
sl 0da Jho b Jaadl 680 5 ail dyn 3 il

335l al bl o e a0 g il g Sl DS Agllal) AAISEN T ks,
pmss Tl ssedl ) X Wil i [Weiler(1952)] cosaly S aap i A<,
omsn g basagiall (e Al Alaall b SN G Col iV CHLASY A0 il
HAUS 5o 8 plaall g Japall 3g3a L 1y = g ko dasa el Y 5 dalt

83l Al g Jayiial (5 gl A g2 2K 43,090 2233 i laa e — |

I]:ELQ:-———IZ 'L'JLA
K2 G092

n:%_%}.a}émwl 280 oy dasudad (5 gucd 35288 230 p3id Latie ~ e

8 ol A ¥ peg duy ad (50 al 3gaaS 42,580 f-.la..l....._uu Lol %
h o665 _ 665 .,
k*  (2.58)*

n:%z(fzi?;%é«-b}ﬁﬁdﬂi 5«451_)43.199@53@ RPETNY :i'_2.330'?-153u5 Ladie — a

A



- :lagia datl i Julai 9-4

:Lat wnj@g;a;ﬁtmmjucsm&um
M@mwm&cﬁu@mm -1

Loibed Lgin s 4 36 420 10 A laiall 5 gadl Jasiia 3 g3 il jhad -2
g ol o Moal) b g gisl Jidial N sdle $30 G 3ays £2.370 « +1.630 gl
27 5 b hased) o Al Alaal e g6 Jind 7 508 Bkimay 0.0027 o It
G didas e Jumad 13y Y o datia f B3y YT 5 ke S (0a AeSle o B
s Leldad g 53y Jans a5 g A DS (mag G Lahy sl 535n (53]
53 sanlall k_.mu\wmgmwmwtw@@m um;m\ﬂmemy
(el J‘ ol s sl (b uid m‘@d‘h—‘b—é‘-\w‘i Gn 2e Gl g My Al sie
C,ﬁ whwqmjiu;mx}m@

sy il Juds
5

{Identical progess) Jait y ALl e

oy ded s gtball 5 gl ,,humx,,a o Ayl Mt@uu,wwwﬁ (9-3) Joad
uujimwwmﬁwumwmh‘fm.h,y&wm

- FYY -



R AN NP A iV 4 Y
2 3 4 5 6 % 8 9 10
(levels shifth v gused ¥ 53 Al &

SN i g il ) 5 Lk g B ity Rl Aglanll b i e S(9-4) 83D
(loval's shift) Ageatd) i, s 3Y 5 a0 '

ol el of
X8R

4 K -
1 2 3 4 5 & 7 8 9§ 10
(Instablity Process) A psa Ta

oy Logn i) sl (d yg ) ¥ 35 et b st 3 551 grangy 1(O-5) ot
(instability process) galiiyl )M pie c¥le o Ua gy -l sl

- vy -

Hi
b



gt il o
X, 8% &

i Fui, n\_?_,-‘\“ Las.

A T " . 4 o bl Jubid
E 23 4 56 78 9 10

plall A 3 dudh da pub &l
Lot b Bl (ynea (39S 365) AnlY) Gybad) plelh d g Joi b Slucl e U gih gy 1(9-6) o)

A el Alall 5 i Jo g e L (580 38 g3y UYL (5 Son

P PR Y LR
X.8'.®

N, sl it A gl
1 2 34 556 7 8 % 10
sl ARy Y1 A

JIa ol Ay e I 53w L say Ryl el (35, S5l sl (e Rkt graia gy 1(9-7) Jsa
gyl ARV VT oiYla e Alls ny k.. Al el (o) Al € Lale

- YVE -



2 ) UCL +3c
A

: + 20
B +lo

e A 0 CL
A ‘_ - lg
A Y T
b . LCL -3¢

. ), e il b

(9-8) Jsa
Cravia AL Lunadd clatiall 5 Laiy 5 skl gz s fanly Laiia (9-8) JSEN 8 Jaads
Allia ol oo 1o Japdl Uded sy 430 hapdal asan 1 Udel L 1Y 5 sl
dli dpny N b ZUDU a g paliall dasael (S5 5 planall 7l ciladie &0
o 16 omn gl Japn Adaia 4 (clatia) Bl O lllin 1 3 10 aiallaca on g
J@(ﬁsﬁeﬂm'ﬁgiBJLMiGJLsg@AumdSQa&\M‘_,;.L:,hl“,@:meﬂm
gl f aidie gb Lab WhE il siad oda e Ciaddl o il ) el s

2

. LUCL + 30
' . + 20
C'qmm_“ummuaa ﬂN“m + lo

.A . ,l’} ’ = oA
Pl \ SNANZ
= ,

- 1o
s A0
% L ~ 3o
e Wy TN R
1 2 3 4 56 7 & 9 10111213 14
{2-9) Jsdi

$3nB Y gt s bl Cpas Al Alanly ilatiall T (9-9) SN 4 Bl

LMokt e Anlles s gy i ad and kg 8,4 Las Jaib yiing ) £16 daa gl Aikuial

lgali A cadial OY Apnpda ey Aige dunle Ala Aagis Usly o cpainal cpda Y

33 b i) (gl Yl o A8 ey Aalie 3y i e bl Glo 3 el (pasia o
- YYo ~



Lmjlﬁ.bsaueﬂ&hiaMdmwQume}imm, 5 A Bagaa e
.V,_QMZ\JLQE;,TY}@MEum%i.u}llghd\u?wﬁjl ko g sagedl s f CL
' Aadidl il
bw..ﬂé-Jﬁs&@ﬂniﬁ}aﬁm‘wﬂ@‘iwb‘ﬁmJ@Ba‘:‘ﬂi:
Glbno 5sas Y .. Wﬁmyme@mﬁaﬂ,mtwkmmmy

S gl el Y Anlat) Afend Aag i ol sle el Aiel o2 wbia 5 Jlan)
St g Uit Uags Loy (g8l i 5 Lgasi Gy 20y 300 6 pa pgry o8 313N “
s s WS qtaad ety Alagptall b A ledall Japall Slalis g e Cislidl 230
UCL ¢ LCL (fogatif) dsaall o ) 53520 A8 sy Japiall 350 33303 ) 5
gl clgun g Al A A il g gl (it i Addas (31
Hycpopy e dpnp-2 Hyip=py  paedl dpin -1
By c.,,;_,w\ il el Cun
M&w}&éﬂﬁuw&_guc)hwmdm‘ o La S il e
u}ap&.al!u}a&h)mjmm‘glwdamdgmMWSJWﬂﬂ\Ml 3 3am
W\J@,wi«aﬂjw\ﬁmymtmw@n}uwwmms.1_%
J,u&,_msnmwum@m‘gdwmnhwﬁm 3wy Gl adksy
Lo ahag o iz Aied) Cladia

ucL

+lo

+20%

thorg

0o«

~loz

A

LCL
—30‘;

A il

&

: S S e T S B S B
1 2 3 4 5 67T B 9 101112

($-E0p JEab

- ¥yl -



. a-:',r‘

bty (g Al gl Ao yin W iinal) Uiy Y 55 e (9-10) (IS b Baadls
TRV PO B W) FURVO Y T PP A IO PO EPCREL PR P
Bde U oo S o colatie aoi dllin (N5 YD i 1 sh Ainllas g
o il clpadl i sialt hisde iy le by 210 Tl ap0a g s Ciladie
ged Jeiallyy Lo et e gt Alla o0 delials 35 o il gl oo b etV T
‘ A ) 5 8 S

ponlial s gl b g 52 g0l Japual Aucbin gual 2 2525 Y L 3L o Y
Aguial il Basn 0 5259l Anlill Alanll o Auim g siall Jag piH st aganliy

EVI" Cion el Nad T SRATEE S M- i St e i i BALERCHRL AN
©-11) Jea

9\ 'i']()‘.wu.u.an_)ja_\m“ J‘WGQWMY!MuL(Qll)Ml@M
Gty Agdand Q‘qi@huﬂ,unlwdﬂuuwmbm}ﬂ\mmﬁﬂww
Al Aefan

L (X ~charts) X oo ghall lapua a5 9-5

LaS e o 5ke Leilily s Al Adealt (g <l puiill 555 Lol X L s s
t—-:.m;-lieu‘hyd‘&&w)m‘aﬁhﬁdj‘&ﬂﬁ&g&ﬁhﬂjw’ﬁ
S e e Letie gl dud pall 28 Apala) AMad Jieg 53y Lo jlasa yaady i

- ¥VY -



A laall Jasigie Jiny (3 Cilignll alad) daso giell e getiall 5f Aigell Jaw gie Cil ot Javia
ey ey 025 psmall e 480 sl g e Tase 38T 2y dgabisy)
p3n 1 Al Jasnie (o and Ngay t Ay shuiie
ii=x“+xi2+"'+x‘“
n
fetus N(, %) bl 550 poa iy 3 llaun giall o 550 2l L joa (pa
O (lnn oiasnn 1,00 Gl i e g) 23 48 02 5 hean) pinall dan dia

. G = A " P oa :, v
u._AJr.’.LJA;.yb uan.G.izT—LﬁJL_Mu|)u1 ’_l,..\a.w}u 93 Xul.la.m_,.\d“ EBE

b il e @Jum“ﬁau o amd Agaleall ol paiill 4y b

W= 24/20% = =2gfy —p= J— SHSp+zyf,—= J— =ptz,/0x  (92)
Atloadl dapiial 2 a€ Leadtay Akl daad fall (530 0 oo o IS Apaslea aie
iy 3 0ol 7 7, O pialalial of Chaial (ra g il siall A s 0 g8y Al
sl p=T-o e 5l oda Gand il giall ¢ 85 Jlais) Y 3o, o G sl
ay o adly g iy cpand) cia e Jaungia gl a8 e dddes 01 piad ) il
it pia st Hy g omstlh i b 1 3F p quibisl) sl paionall- Jons i) 1y husa
Slaidl s Yl [l kil Cn gy GO G S Agagles pio e Lagee s
Sl Ciluasd 33 Akl A8 sl colimll aasiund Alal oda (Fio g Lagha JS) il
et ool clylal oy il fall cllawgialt dosgia Lab g () sSal
ol Ly X b il s s lebi g 3500 yoad) § = S? cilisal

?:F! ‘pjﬂﬁwﬁ&mﬂih_ﬁaymul
o1 gy Al Ja gie X, Laig 400 pliall ciligall 330 K Cas
el il oait (s (Sas 4l g il (pooled S.D) easanil il obuas -2

= YVA -



CL=F :husd o Jhsiey) ks -3

LCL, =X -3 3= =X—AS 1ol byl L))l -4
n
e B ¢ C gatthidl Mgy i—l—sgj—z% et G AY Ll agaalt U
A= ey i
\/I—{ X
UCLE=?+3-—%m§+As 53y dagund oS a2
n
eede B o C ppdilaiall (Pliag §.+1in X+ 2% gth 5 AN Udall gt
i il
S JHJ +23_~&mﬁ3u1mmamjmausmuw,

7

(s3aY il sl \gilany Y1 335 Junial gl el s (1) S
lgie JS A sdie Zue 25 30 5 (Piston Rings) <l oulSal el U iS5
el il g A el Ui gkl iy el Chiai S gualic n =5 pas i
.lmy.nJ R, b sial e S Gl 8 Cus o A (9-2) Jgaadt A (min) e siakally

| ‘R cdpnadl T giey Ry gty K ciblaw sl

- Yva -



(9-2) Jaa>
(Piston Rings) (uiSall ciite Ukl 35kl cliby J30s

— YA -

toat
g _;:%* (o iall SISO yhl} el /utﬁ,,n ‘i’;". "] Rl. st
Kl clbugd
1 | 74030 74.002 74019 73992 74.008 74010 0.038
2 | 73995 73.992 74.001 74.011 74.004 74.001 0.019
3 | 73988 74.024 74021 74005 74.002 74.008 0.036
4 174002 73.996 73993 74015 74009 |  74.003 0.022
5 {73992 74007 74015 73.93F%. 7401 74,003 0.026
6 {74009 73994 73997 73985 73993V -~ 73.996 | 0.024
7 | 73.995. 74.006 73.494 74.000 74.005 74.000 0.012
8 | 73985 74.003 73993 74.015 78.988 73.997 0.030
9 | 74008 73.995 74009 74.085 74004 74.004 0.014
10 | 73.995 74.000 73890 74.007 73.995|  73.998 0.017
1173994 73.998 73994 73995 73.990] 73994 49:008
12 | 74.004 74.000 74087 74600 73.996 74.001 0.0
13 | 73.983 74.002 73998 73.997 74.012 73.998 7 0.029
14 | 74.006 73.967 73594, 74800 73.984 73990 |, 0039
15 | 74.012 74014 73.998 T3.999 74,007 74006 - 400160
16.{.71.000 73.984 74005 73.998 73.996 73.997 021,
17 | 73494 74.012 73986 74.005 74.007 74.001
18 | 74.006 74.010 74018 74003 74.000 74.007
19 | 73.984 74002 74,003 74.005. 73.997 73.988
20 ] 74000 74010 74.013 74020 74.003 74.009
| 21 ] 74988 74.000 74.009 74005 73.996 | 73.996
122 {14004 7399 73990 74.006 74.009 74.002
23 [ 74010 73989 73990 74.000 74.014 74.002
24 | 74.015 74.008 73993 74.000 74.010 74.005
25 | 73982 73981 73.995 74.017 74.013 73.998
- ' ¥ X,1850.024 }:R 0581-
X =74.001 R =0.023

aaaaa



Ceam vk i

% ssgad ik

e

T UCL=74.014
T4015 T
74.010 7
74.005 4 B
74,000
73995 4

i b & LCL=73.988
73990.% e i —_——
73985 . ‘
A a A P o AJA‘.-_‘L.‘ *I\.&m"'uw
- —r', v ERE TR “ o= A s
. dy (1) Joall Xk s :(9-12) geb

) 03 el Jgandl e

Ex
= &% 1850024 .
e TR T =T74001=CL -
é_ sgi&“
Gy =S= 55 = {).0045 £
3yl Janiad oY) SaB 1) 22 afleg

UCL = x+3c_—'74 001+3(0 0045) = =74.0145 _
LCL=X-30, =74.001 - 3(0 0045)=73.9875 _ _ ,

k= llcnuau_,hﬂ!umuxikagfﬁﬁuﬂwa,humusu,
Yas 0,001 ,ad,‘ﬂlt,diuaMsfag‘,:\ Jein! e ot of Lo LSay
_ B g bmall il il Gldleias ol o

agas u‘ ! k=3.004 LM,‘&M‘-J ey (Aapta (155 e Hy 0=t )
R gl G it sl bl




UCL =%+3.09(0.0045) = 74.001+0.0139 = 74.0144

LCL=X -3.09(0.0045) = 74.001~0.0139 = 73.9871
S e Al Agdendl 1l (9-12) JS b Cilboa giall L JS3 (e Jaadly
A Asthall 33508 e clatial o o gyl W e ol Lpuilly ke
23t i oS il glall (e fare T Uans) #2050 dasall 3 gae Uik i
Lbmmad 38 pn g o300 Ailpnalh el nf oF Zsn Y Aglaall i 550 puimy ks Laa 3500
e

i(R-charts) R gaall b bai) 4 9-6

S 3y Latie (gl 5 gall Jaseal L (5300 (58 Loaie R (gaall il 3. pasiid
J—ding 530y R il S cllnall plall o il o peite f Aie (30 iyl bapun
Ol oy Gl A o Gy Uil 5 5850 YIS A iVl Alanll (530 Jans i
sl il ot et
‘ R = Xpux = Xmin (9.3)

Yl ainad) (07 culil ) 0 s bmall Calai) i 6 saal pasid Ly
sl (53 ally i Lo g Tgmathall S 8 Lagiy S 00 20DAa sl
it _ai¥) Jalxa o (Relative Range)

w=R (9.4)
(4]

Ligio LA ¢ w=1(n) ) 4 gutall Aiall pand Al W gy i ppiiall 85 Cya
6 lmall aaia il iy et sl 06 4de g dy el 4 e W ealic

. : . 2 R
Auald Jghaa A dy o A goa A dan 67— 51

. d2
b R, R, Ry il e g 53 sl A el i (500 of L il s
Heda gia
m
g _R+R +..+R, R ©:5)
m m



e bl aaEilly L i) A el e wa) 8l (o amal Gl eyl i LiSay Lgiay
el el

" R‘ .
=l 9.6
6 Q. (9.6)

e il i, e iyl ) A Tl e 260 ol B s s,
bt 10 8 et gl ehasied 2k of Bad et uial i) pos lla ig
Ll coamall iy hb Rl 50LiSH 03 38 il 87 il (s Ay LAl cplalt

' il plaad e aaal s daia ge §2 sl

n | 2 | 3 | 4 | 5 | 6 | 10
slich | 1001 0.992 170975 | 0955 | 0,930 | 0.850
el

038 el Y gy LG liS S gl Bk U8 (0 210) dind ppa 351y L
S o Aall i1y e Gpanl o cilasledl o LS JLan) o % Lea | s
cilgell lsal O3-S Lovie 8392l Ll . (4385 b Gagn Ayl os 50lS a3 L
(n=4,56) Sas_an

o G iy Op &inall (g olaeall il atWh ol of Clias cam iy gl adl 3 oy sSal
(RtWG)W—‘"%“,__Luﬁdl s Ao e ) o S 6R _paill bj-’i_}l-}hlﬂ@_)ﬂ!
S S0 Ll paad 403 ay dy iy Wil 5l il U, ol
:ﬁw@lﬁm@ungq‘)wl

Or md30’
ol ool e Yoy il st 608 it i Allay w29 Ohaslan pio (gl oy
8y :=d3(5-) (5.7)
dZ

ol B sl Bl g Ll Gl 38050y gl 20 s (5 Lia 4le
1 MANS Al 30 jLgal,

_— 2 Do e
UCL, =R +38, :R+3d3%mR[l+3d—;~]:RD4 9.8)

CL=R

- YA -



[=%
1)

LCLR—_-E—%R-.-=fe:—3d3%=ﬁ{1-352—]=§1)3 (9.9)
— d3 _ d3 s
D,=1-3g + Dy=l¥ig .

Dy D, oo JU dnals Waana o o Jguead oSy Liad g
5o gl el R A s 553 (1) i JAAN b il pasind 1(2) s

o) ams il oo tdad F
PR
=t _0.381 v
== e =0023=CL

ALl Ak ey D, Dy llas i (e a3 Ll g Yl Janial) 3 g0n cusady
4 (9.9) « (9.8)

o ags e s Dy :14.393_32_115 s Dy =1..3%é.=~_-0
2

dz
LCLR _— E_Da == 0 -
UCL,, =D, =0.023(2.115)=0.049
y k" UCL=0.049
0.05 % 1
0.04 A
Bl CL=0.023  Jowrgh daie
R=0023 §° =4
0.02 %
0.01 = ' B
' r 4
T ipie¢ v 7d | 3] L Dk L] ) ] 'l_'i L I aaaie T
0 ‘12 34 25

(2) Jiall R A s :(9-13) Jsdb

- YAt -



AdSaa o Wnpniaie Al dedl oy JSEW (e L Jays

:(X and R charts) 48 idall b giall 5 s 2ell Jauia )5 97
=S X Jaw giall g R (gaalh (e JS0 A8 el g 53 5ad) Jadl i cilloan (p BN LiiSa)
SRS 6=-{%mmlj p osipall doan gial oS X Liadatiod 5l lgdy AS ke i) 4

3805 48 bl Jawgially sadll 3l a0 san Tl 0 g el painadl (il jad) Slade e
1(30 cijbaiall LAsYH Gas) A060 pl

UCL =% +3 \7; :§+--§;-§2~='§“+A2R (9.10)
CL =X {(Jaied) Jai) Jus 1 sl

LCI,=§T3%=§——\/%%=§-—AZ§ (0.11)
Liad dls o\ b Ay gusan o 85 Az"diﬁ? Cum
‘"’“a% 4 -g—:%g- =0.0099 ol

AS el Jaua il 5 (gaal Al 050 (1) JHied 3 bl podiad 3(3) Jlia

R=0023 , X=74.001=CL :0h(2) 5 (1) oltiall (ha Lib e cJal
‘o dhaadl e i Lpall g Lkl Jowial) 3 gas iluad

Nl . 3.
4 VB4,
UCL, g =X+ A,R =74.001+(0.577)(0.023) = 74.014
LCL, p =X -A,R =74.001-(0.577)(0.023) = 73.988

A, =0.577

_“'Ao_.



: (X and S charts) &S jihall Jous giall g (g jbmal) il o) Japn bil 4 9-8

ol 1235y 6 i Adar 7 30 1> 10 B Jily 508 ciligal) dlaal (68 Lavie
Ol 138 o g R g sl g3l (gao o il sa LSH gl |l L i€ i R

S s X I s R 5 X b s Jagial Al oda S & Juaiy
ey Bl ) a8 18 psles s 02 Apnli) Adonl il T il ey

Aigall Jlaiell -
pog-Rt o)

=
oy a1

e A s Gl 13 ey 05 beall Gl Jlata b | Gal B oS,
ol Jaas ¢4 2 E(S) =0 o cmdﬁwlnm;l S e

£y (= ); 1(11/23 ’ 0.1%
R/

i) ohes Lol n Al sl Al paa o My Jginag o Gl 50
o st L gleal 035 . 0y/1-03 A AN (0 g o i lipall S &y and
S L B A a3 calas
IS 56 8 2 jad hall o (8 daglen 0 O il il e

CL=c¢,0 (9.14)

UCL =¢,0+30.,/1-c = Bga (9.15)
Aisae A g2nag Ay g o Bg = 04-34/1-0F :ua

LCL =c,6-304/1-¢; =B, (9.16)
Ao Hsana o By =€, -34/1-0F 1
Ay 0 8l 0 paa i Lgde JS Al pdall lill e m 381 6 6 Apeslas pae dic
7 Lghe an Cun S il ja i) Jous e Slasiuly

017

| fﬁ_)M@)\éﬂ.ﬁl\dﬁ_}ﬂ\ﬂgﬁqSiCA}:

~ YA -

3l

iLME

1
m l



il 3g0m Pl ey 0 _atl Jlate e 1 il B S/c,dguasil o ans ey
PR BN awn S Jai A0 A8 yal
CL=S=c¢,0

UCL = s+3—,/ 1-c -S(l+—,/1-c )=B8,S (9.18)

LCL=S- 3> ,hc S(l———— 1<2 =B,S (9.19)

o lally aats et KA 4 daaiall 350m E(Eg)zc?\m\ 2y
' 4

UCL=F+—5-=%+A,3 (9.20)
civn
CL =% Ayrany dypuns ad A;=3/c, V0 im
R o

ICL =X—-—==%X-A,S 9.21

cdn B
o e 5 pilae adiai 0y S ol dana 54 (oS5 WiSay (Bawa L e guin o
PSSl oyl

CL=§?
§ 2 9.22
UCL == %{arzn-n (.22)

_2
LCL=——? = (9.23)

1(P charts) P Al Jaga Jail j4 9-9

,h..ast._.,_s.mmsnJmutm,anmuﬁmwwwtmmﬁw
uwn amHmmum,‘Wﬁ,iw‘dwUM@uﬁ
Lmi,aﬂguw1puw1mjihwuw\ sae Y Al A A ghaeadl
-l_.._lsl-_)n_,‘.h;,.‘.ba.ﬁ‘)gl.am n.)‘.c-.h:‘)a.“a..\h pastudy digadl (4 SN lptial sae

~ FAY -



Gotaall gl iy a8 i) 03 (0555 Sy ApaliiY) Agdaedl (b cashoaall 5 cH dhac]
Ot il a3 393 G s Glaval 02 50 paauy m 225 Sl dae b ol g
: el 350
G sl e L le gtionlay aiod Taudll Bt j3 s Badl Bll iy pmil e
Gl daall e Coglaeal (R A o Lia il 4 .(Binomial distribution)
32 Y Ades Gpari Al fia st g Alitss Dpiiall cilan gl Tl s P g Al linal all
o) Taillyy sl A i il A0 e L B gl ciban s e Bany JS O
Claagl e ga d Gy chaa gl e aaa b A phe dye 3l 5136 p (el
iy 53 B(0,p) gl it Ul pde |t yiing D 5 Clival pall &l e

ol 4o 5 (,p) Lea

P[D:x]:(g)p*(l—p)“"* x=0,1,...,n (9.24)

TS np il B e 5 e85 AU gl Jen ALY Wl giae Tay
iie S b oosheall S Calllh A of Ll g1y . S? = npg = np(1-p) ol

2 _pd-p)
p n

Liall y Lled) Japiall 3 g0a Adlua Ui€e ALl <l gud b Jall i Clhhana ¢ g oy
: IS Lisnan P 2o glne (ppia ke Jas gt Jad g
UCme+3,/Eg—;ﬁ 9.25)
CL=p
LCL=p-3 P-(lrll‘_El (9.26)

.~ dd
c s oy p=p g daugidi G p=s

T A pea 26 ey (0o RIS Ay e A el lany 0 ol 3gas L Al Caa
il gt 33 il iyl o Ledbuan s la i Sah Lagas () il of o ghanal
A8y Y Al aaagoly) o o oty 10250 psaan leia JS5 SV o m 225 2y
of sl odn 8 Liaa il gy oa) o dbaedl 3 il (e S shead) 4 b
fsh Ao JST Al

d.

ﬁ__i‘
'!'n

= YAA -



(i=12,...,m) ig8)dual Ailil f caghead o d;dus
il o3 (b Conill Jaio e cbaan S0y 4dle

V=
[~s

4 xp ©27)

p=t—="—

mn m
sinall Lagbidl e p Aill | aie b |l el Plilant o dogicl Gya

. e p(l—~ . ,
(;JL.gaddlul)m)UIngmcﬁm -ELH_E-MJ sz(ﬁ)zp:L;I@Lmyl

T
H
X

bycall 9 pam Ciluan g P Dpaill Japaim A i 085 Ly ale s 0=E(0;) sl paimall
1S (P 4pagles par (pein iha) Jaua gl 5 Lutall y Lel

5430. =543,/ PA-P) 9.28
UCL, p+3o,.,_p+3,/--r (9.28)

CL,

() 2
LCL, =p—30; =P~ 3 ——= (0.29)

S 2l (g2 a¥ ASgen Ay e b culall A (IS Aphaze Ll e (b 1(4) Ui
el i Jiud Jf Cilga e cutadh el Jasuing 4 ja 3 pall IS i Aeliall
iy 30 3al 5 il AL Calell o) el ade cpo cynall dps 3ha A oS5
JS A e se slas culs gl 50 e g siag Yt JS e plaall calall 03a (e A pde

fosht oS il ina g SO pheadl e Jad o RS ey deli Ciia

=
1 il
3|

- YA4 -



(9-3) dy*2

Upedl (& el s | el ANl 220 Al o8
o4 4, ()

' n

0.24 12 1
0.30 15 2
0.16 8 3
0.20 10 4
0.08 4 5
0.14 7 6
0.32 16 7
0.18 4 8
0.28 14 9
0.20 10 10
0.10 5 11
0.12 6 12
0.34 17 13
0.24 12 14
0.44 22 15
0.16 8 16
0.20 10 17
0.10 5 18
0.26 13 19
0.22 '] 20
0.40 20 21
0.36 I8 22
0.48 24 23
0.30 15 24
0.18 9 23
0.24 12 26
0.14 7 27
0.26 13 28
0.18 9 29
0.12 6 30

F=02313 347 = gy




sod Jaad aMed el Jpasd (e 1l

"'—..,,,.________i=l i: =
p=i5-=02313=CL

o) 323 (9.28)¢(9.29) cddblall (s kil

UCL, =+ 3«/1’;@;‘@ =0.2313+0.1789 = 0.4102

LeL, = -3 R0 0231301789 = 0.0524
gl Y o) il Al 056 Gieg il il Qg s ghnall 03635

:gll‘.‘ﬁls,
et planall el
P, A
050 .J
Y Lt ey UCL-04102
TR S
035 1 uct=03893  dsedi et s

“1r M

020 "y & “"f . P t Y Lﬁo_z'_, 5 ol gl s
oks 4 . T4
0.10~

: il 8 LCL=0.0524

CL=0.2313

0.05. - g .
AN o T T R TR TR
ey v"c LI e | FE fLwy gy wr? A T r 4
123 Rgia 0 i Judids

33 yakall g0 el clisell (e Aue JS Rt Gile (o cashadl o Jann A A e gy 3(9-14) Jsal
Gl Ul Jpaal Gy piasll e

- rey -



S (e Ohtia A i a0l o(9-14) JS8 ALl Josall dha e e Jaally
ot ikl e Cund Ll Aaal Dl it 4o 5 a3 oY ol
Madl g (Mol 13 byl paaal (23 Aupelly 15 Aagall) Giiand) opita A 53 can gy LaSnne
Jou gl bas e e phomal) cand il Gl Bl oad @ e 5 by L canliall o} ai)
iy Lo gecy Ly 8 sl 9 i a1 el T con g ) e 18 CL
g a0 i 0 0 s 23 015 sl e JS Al calall cdad) Guy i 5 ) gl
) dap Lain b e Awadad debu Cheaill (A bl fue b juss sa acalt g SN
ol AT ausa Jale (o gp Bl e SO o g 80 Lo

Sy o s A Al hae 35900 p30 393 ASHGAD e i) o3 6 guin e
Dl sy Laglhan) o Cun Japall dla s 40 23 ¢ 15 coftinl) lan) o ciin 8
prsiy e gty o834l ol pal o suin o g ALl) Lapall Ada il Cllal ol b Lagle
(3l Udnal Jopall daghe o dps dgle 5 23 ¢ 15 oitaall (g0 Bl Jalall g2
Al A8l 3805 Sl Qe (o slaedd) Caail (revised control lines)

_ A _
T e m——— 8 ‘.huz‘-‘a.:&
B = Z5anysg; = 02150 Falh Jans
heal) oY) aalh
UCL = p+3\ﬁ)(np) 02150+3\/°2150(°785°) 0.3893
s Jheall A1 sl

LCL=p= 3,[1’(1“ P) 02150 3\/0'2“05(3'7850):0.0407

A{(9-14) US2N) el (puith Japial) Ada i (a5 (4 Agkis o gl JS Lpans) 35 8
bd g d ol 21 ) Al b oshnal) A 1 Liad yandh Q8 (e D
Uit b aat o e Bigally 555 5 0 il Al g Jeiial (5 slall Sabuusal)
st ) e Uiy ¥ il g bl Japial k. g gz gl 1300 (o SiiSsa by W i
il Ao 53 I ALYl Al ¢ guin o g Wil o Ao 4N ol o3a g kil

Al a8 clesll AN Rilgen 5 )5 e peiind CL Jinall Jasa g o Jpn P icamail

- ray -



. 23415 w._il:paj‘ [t L gl ‘-a\'gu.'cd"f'- Lod o 4_,,‘,}‘}” E“)‘A i z__;‘ Lk
7 s o—30 o Laigs 50 0581 30 et Oy Bl Aam g g8y LG als Lt
Byl y (Y1 Joneil ma Ll oty LS IS (s sinll o) o e b2
iy gl A3 b e g (Lot 50) lgie S A gt e 24 381 3 4S4S0
s a Ao S A Gl el s gy (AU DN sl S el j)

2

Nl (9-4) Jandi 5 Lgpe

(9-4) Jsa
Adpall y ol 3o 53 galall ilisall 8 G ueall conad riell A Ao ezl
ol Jusbd 4 planall cilaitall a2e iy glaeal) Ciaiial) Cuaill

! d; P

] 9 0.18

2 6 0.12

3 12 0.24

4 5 0.10

5 6 0.12

6 4 0.08

7 5 0.10

8 3 0.06

9 7 0.14

10 6 0.12

! 2 0,04

12 4 .04

13 3 0.06

14 6 0.12

15 5 0.10

16 4 0.08

17 8 0.16

18 5 0.10

19 6 0.12
20 7 0.14
21 5 0.10 B
22 6 0.12
23 3 0.06
24 4 0.08

133 = gyaad | P, =0.1108 Lo i

- YAy -



Tl byl Ao paga) Jaall Jadada of Ala i eS8 Qg Ay bl Aalil (e Uia L€y
Wil ey g Jo Dlignll | e ganal cilguia il LAY o ) (Ahpeall y Jpaedll aay)
. tlon g Al y

Hy iD=, (Lot <D oo gl) paall duia -1

HiiPy >P,  (oie senalt O i20aNY) diall Apiia ji -2

(VY e A e Sl Laaan Gl Jaw o 2 )

Uil g Jpaaill S ¥ gl e s (o Apsndl) Jaws s f L g s
bl Ao gane b Wleally Juoaill vep ol Jasu gl 1 208 Lty B, = 0.215 5
! Ayilal)

> d
£ _ § t_133
P2 =Goy@a) ~ 1200
f(Lalad) Juaill) luia i lisd aad J Loadl dy lueall a0l G
2 &) 5
b - P,
"k vamm i
PA-PX-+27)
2

n,

=0.1108

Zy =

14y pharall Cilaiiall dgnpanilh dpaih 58 Cun
Dy +0,P,  (1400)(0.215)+(1200)(0.1108) _ o o
n, 1, 1400 +1200 v
0.215-0.1108

ZO =

\/(0.1669)(0.8331)(m%(—)+ﬁ%—6)
(b aad A il o0 = 0.05 bl Aiklel Z Aa jadt 4y lall Aa 5ol aa 43 il

2o =7.1078 >z, _ 05 =1.645
b At Jals o 2y T H) i il Gy Hy g bl b imd e g
Ao panall laiio cu b die GBI Gt oSa Y bon s Dl dlitn 1y i ¢f
iy Aggusnaly (9-15) JSmil) Laltl Ao sanall Japuall ki dnsy LS Al
W 3 e penad] Gl co )

p=

=7.1078

- vag -



UJLA.A“WJ

B
41&
040 ~ UCL=0.3893  LusllJe¥iond
.1»;1-——' g ¥
035 o
030 =
025 «
ﬁ CL=0.215 Jauagh i
2 ’
020 1
015 ™} :
0.0 - __ ; ,‘ _
0.05 b CLm0.0407 W Beal i
: Y s :
L 3h il i
i 2 B B i o e i T e i >
1 3 5 19 21 2324

ALl ay 0 il Lo yana & Pj o shinall Guudd Japall Llais ((9-15) Je

Al 4 it Lk 3 ala T fand i 1 (9-15) S ool sl Jabado (30 a3l
s Ao (S0 Ayt claiial qant (b Lo e Ui e 3 f conilh Al
A Tl Lol 3 doall 1k e Auenl g5 sl 3 Las Jaie¥ly Jasasl Jad
sisrs i) sl aa g A b Al Aepenal e 11 Al (A () gl
35— (9-15) JSall 5 (9-14) JSabl (Aplil A i genall Tasall 3k fs e
Jo€ A M5 die 40 Ge sSH chisedl e AW Ao gane aaly skl 3g0ay kil sale)
Ui 35 i puai SO e Leia IS (s sy SO0 iyl 530 oloy Aol s
(9-5) Jpial 8 s (Tashaaall) o) sal oo Al e Slatid) Sazl a8

:‘illﬂi

- Y40 -



Ailgwally clyondh) ny (4) iall izl 0 2 G pandl (9-5) o g

i il Judus d; Gashaal dacl Ay plonall ool G

. d

Py =7
1 8 0.16
2 7 0.14
3 5 6.10
4 6 0.12
5 4 0.08
6 5 0.10
7 2 0.04
8 3 0.06
9 4 0.08
10 7 0.14
11 6 0.12
12 5 0.10
13 5 0.10
14 3 0.06
15 7 0.14
16 9 0.18
17 6 0.12
18 10 0.20
19 4 0.08
20 3 0.06
21 5 0.10
22 8 0.16
23 i1 0.22
24 9 0.18
25 7 0.14
26 3 0.06
27 5 0.10
28 2 0.04

.29 1 .02
30 4 0.08
31 5 0.10
32 3 0.06
33 7 0.14
34 6 0.12
35 4 0.08
36 4 0.08
37 6 0.12
38 8 0.16
39 5 0.10
40 6 0.16
218 = ¢ 2dl | Py = 0.1108 Jou sial

- Y41 -




JS sl Japall Jadaia b LSy NS o4 ATeall il Jaguial) dgan o and Aley
:(9-16)
CL =P, =0.1108 =T,

UCL =7, +3ﬁ/9-3§-;ﬂ =0.1 108+3J @1 1085)80'8892) =0.2440

LOL =5, -3 PR 2. 108—3\/ QI0BO882) - 0,024

e i ks Jags 13 LOL < 0 seall o el 381 Jageiall s 681 15k
O3-Ss 1agas LCOL = 0 sbmcied (g} (g bl Japcall bady Lgin piapatiaad g Aflual) Aagil
A el abaall 8 LSy 18 Ugle Tas Lalii) el yanll dapal ko f Alay )31

s Aull (9-16) Js.al

Pi Ji

0.30 w
Lprll W sl UCL=0.2440

0.25 4 ; e
0.20
015 o CL=0.1108. L RSV VRS
-I-)-J : 3 - L, ;
0.10
0.05 g ar iyl oy

O 0 LA NS T TR S S LA S N LA Ferprig .
125

26 31 33 35 37 3940

Ot sl ol (4) 55 il (b cigel (a RN e ganall Lapualf (s J14) Tadoiia 3(3-16) e
Apadl e

s Al Al el (AuSas) Aapnie Aol dgbanl Tl (9-16) dabesiall (yo Ty
o on gl o Jsel daa ol da gl dad e o 8 Cilipall G planal i 1} e
pi sy costhaall B8y~ L dlle (el (o cishanal) Gl f) Gap e G

g e Sl — Uilhaa Gy il

- Ty -



Poelic 3G Lo maasa;u!lgdiqétm}nwpi:%-gﬁdln,_m.bastﬁ.[;,j
Ot oy oW hpall 53n 30 -3 Al 36 Cai iy e -2 Ligell anas -1
Bl ot A Mo by qupthaal JltieY! b daagh Ld fe coudll il Jil ) Laguians
S Jial e Jguandh laval T el paa 0358 of won iy (p— charts) p cal
3 o Jprand pae (bt i Ul Lagy Al 6 A ghame latia g 4y LS 3

105 o 8 i gl Basadt (s

LCL = p-k, /p—ﬁﬁ"ﬂ >0 (9.30)

2 am 13)

n> 1—;21{2 (9.31)

sty S gy g3 ginaa )l addaall 0 g laall Gl e Glas g 22 S k i
Ut Gl G ko =30 s paatuall Japll aa Iy e p= 0,051 s i
1Sy ui o gty Al el&‘éﬁ:\..'\._uﬂ pas

0.95

099 2y
>5ae 3D =171
SN ST [FE CARRTS R WENE RV JURNOL €, B - PR R PV E R TN

sl

Loy p; :%s.m,]l daalt @:._._,Mi laitall G e Jalaii Wil Loy 1@ Aiadla

05— el o n e s sl aaall (e Yoy il (n) Al laad Jlassal

Liad 5 ke ap0n le Jmaias 0, plon§) 6l sl o6 (s W59 Dy =%dm\.,
i

bl iy el as o duaniu gy il (36 L6 S8 RS all 5 5 gl dapul

T 33 s aflais b g g paia gf g e

CL=F=&l" b has (9.32)

A Al 3208 Biadl g (o glall oyl (gan Gl a3paldl il Sae 1 G

- YaA -



. UCL, =P +30c; =P+3, [ (9.33)

LCL; =P ~30; =P~3 (9.34)
._m
2.0,
ﬁ:-'f_%glm ciligal) Adtis ) sl Juagia il oo g Al gl le Jyant Slia

Juandl .(9.34) 5(9.33) bl oMY 0a JS & Dy e Var ecliell sae m Cya
o) Ll el Tagezall 3530 50 e e

2(c—charts) gl A\m‘ bi s 9-10

{(non »\a_nﬁlasl\ il gall g G o2 A g HoeY € Cpal e
LA e bilos Al Adasd e sheslall saal gl il Chadia (A conformities)
Al o gl 930 IS 13 S 1 2 1 pmm Aol o3 R b Sl ol
amcding C 23 (0 0058 (a5 (S e s ol J3 pdise ol BRI
agio o A @ 3 ading Loy Band gl Al san gl gl e o Leaaal
Gt il pll o 5 le o afpaad gl paa sl cagmll 230 Lﬁl) daal g Aall (b T ogell
o st 3 s AN an S il 5 sy Sy T GO pee Gl Lymy Aal) ppn
Lais 09, gt g dan S {ngpell) liaal sl po G o2 Jpuaam g b 230
iy faa shua Jalal oo Ala g o e gl (8 cue ol dpemn o g 585 Jlind
' vl i ) Y e
x=0,1,2,.

PN UPSVIOR FTWRE P/ E T uju.u a3 ey s el gidl ga
sdadl g% cliily plugial (e NS (Sioy ¢ 2all g Aplitl cfas 5l
idun (p=e=0" Qe g 205 s

P(x)=

- ¥4a -



CLl=c FAMS Janall 5 gan (685 S 4ia g

UCL=c+3Jc (9.35)

LCL =c-3vc (9.36)
A ma pre s Gy (Lol = 0) Lially dle (pamiod Wls Wl LCL < 0 (558 Lesie
4 o par e (gl (Rl pall 28 oLy el paiadl 02 cplaly pdasiall (ge S
h (Sl g8 gl Jaua i) T plasialy elldg @ aaall  Jall il plasiul aabaiai ¢
S g Wl 03n (Sia  Janall 3 g0

CL=%
UCL=C+3/3 (9.37)
LCL =¢-3.¢ | (9.38)

gl dgaaail 15l p 2l B 0 A8 gigny Lansiny A1 € g ane Lifji Ly,

gy Cgall
O Ay ST A0l Sl jfall sl S8 sanY ZUY) g cidin g 1(5) Jlia
oogell ool il s Al sany Alle o Leba S g gind Lata ) Ayl die 26 a

G Jpaad b
(9-6) Jss
il Jubid O ligall Judes T .
I 21 14 19
2 24 ) 10
3 16 16 17
4 12 17 13
5 15 18 22
6 5 19 18
% 28 20 39
8 20 21 30
9 31 22 24
10 25 23 16
11 20 24 19
12 24 25 17
13 16 26 15
¢ e e i e e L 516 = gl £ savea Sy Sy -

— g~



UREAI PRI ) Adajlad (Trial cont. limits) 4 jpaill Jopall 3aa 0f amd lgdasg
ol gl 0% e S gastn pand Tk E daa il il
516

CL=c=—i—6——-=19.85

UCL =€ +3y¢ =19.85+3/19.85 = 33.22
LCL =€ ~3T =19.85-3+/19.85 = 6.43
Flll JSBI LS el alae € Aol 585 Hagas

UCL=33.22

LCL=6.48

51= § ¥ il a;‘h_.}‘l—lljfi]’_
. iy n "
N 3 . i T K ECRER

ﬁ”..“_ ‘ 2 M 26_

(5) ol (b Cogenll F20Y € B i 2(9-17) et

bsall 3g0a o d Gkl dllaa 1, ((9-17) JSAH) ARl Ade Y e BNy,
Sy Ol o JS Al )3 3ey5 20 ¢ 6 el g0 S (8 cagadl dlac] (S Ay il
6 il g o gl S gy 4 pua ey @YY Jas ol e i oo il gty JIsd ¢ .
gl gt plallt 8 s Y (of Laa (5 ja Al Alali b JIaY S Lay
¢ 6 Gl 0o IS go il g gl Jlen) pebiind JIBH gty ol o3a T ymayg
' S ANt Bunzall 3 gama g dasaadl ¢ Ada fa oS3 20
(20 ¢ 6 Cofiell ol 303 472 5A Gogunll g g pranal 4 24 il 22 el ) e

_t.\_—



CL zsz%;w;m Fonad) dansh 1ot
tloa Ofmall Jidl 5 g gladl Taniall (g

UCL =T +34€ =19.67+3/19.67 =32.97

LCL =€ ~34€ =19.67-319.67 = 6.37

gl Ala a2 ny 5ainl laiall Jagunl ladinn Lulgie Alaeall aall o3 iy
‘ Al 5
o i 5y gamts A 20 (po A S sl Sy il o B33 Ao gana 2Ly
AP WSV PR WY

(9-7) dgsadl
T Y : i abadi A
e e T e T Y I O

4 15 11 18 e .
5 24 12 21 " 0
6 21 13 16 T .
7 28 14 2

gl slaet

LY \ ULL=32. 97 ':"i.‘.nJl ol ! Jageali ke

30 “Kr- 3

25

20

10~ LCL=6.37 d_\‘...!l S Y

= Ble il cdaall Sl
0 N

(5) Sl R gty Dl o pandh 2La s 2(9-18) JSa2

— .Y -




S A b gl agny pae Byl Ao yesall (9-18) JSi gl Aa s Radboss
ol i 1y Jans gl S o gadell i (e a8l o Jpuiall 350a 2 Aa Thad
Ao g Aagiaie Apliyl e

((-charts) Al clas gt u cigall dacl Jail 3 9-11

gl 232 b gia o (U - charts) 4l clas gl oge dae Jall A 0495 ading
pean YA je (S C gh gl 200 f gene IS 1 Disall G San) 5l Ll s ol

Gsde ia 0p 5 le U cus u=% 5and gl am sl o ggal) dagia T ol

A g A8 plnll ¢y 39 e (pa 11 ) Ui e gans piing pm g Lol (9l g1 g 58
AN ol 3als bt Al adn A Sl dasiall g0 2
m

u;

CL=u=&_ ol ks (9:39)
m
aad gl 3an gl el ildau gia Jaa gle T 60 pliadl Clisell 23e M Capn
UCL=u+3vu/n sdageall e asll (9.40)

LCL=1-3+u/n shuall 8% asl (9.41)

3

o 322080 5 el pieat) Auala A5 50 A8 Haly daial pusviga 23] by 2(6) Jue
A gt due 20 wial ot Lali sas gl gl 23e 430 el Japda dda A 550
tll Jotad) b LS Cbigalh 3 (50 o gpal Maed oy 1 =5yl ana b A5

N



(9-8) Jasdt

EM poa g, g, i Jeluih n paal c ¢
n g sene u, = . s b, = .

ot gand crtggall Joue i gl a3l Jowa yia
Baayli Saa i
1 5 10 2.0 11 5 9 1.8
2 5 12 24 12 5 5 1.0
3 3 8 1.6 13 5 7 1.4
4 3 14 2.8 14 3 11 2.2
5 5 10 2.0 15 3 12 2.4
6 5 16 3.2 16 5 6 1.2
7 15 | 11 22 | 17 | 5 8 16
8 5 7 1.4 18 5 10 2.0
o |5 [ 10 | 20 T 7 .4
10 5 15 3.0 20 5 5 1.0

38.6 = s sl (el bl fin p panay 193 = Gogaell § sams O 223 s
o and oed il glaal) ey

20
2.4
= _ i =38.60_ : ] L
CL—~u--————-20 0 ——1.93_ 1o gl Jas

UCL =i +3a/n =1.93+341.93/5 =3.79 : JeY1 22 1
LCL-'f:iI_ZNﬁ/n =1.93—3\/1.93/5:~=0.07 DU
T A Akl e Jeasi s

£ UCL=3.79

CL~1.93

LCL=0.07

iyl (huabidi

ik e R

01523 5 7 o 17 19 20
(6) il 530 ) 53m  opell A A 2(9-19) S8

- %t -



sl loal a5 008 pie By ol gl palans o gal S5 Yl o S
A o a0t sl i o el S 581 A8 40 8 Dl L bl JB LS
i3 Lol (8 i 3,0 clif el il 1Y 53 palal il Slaal am 8
e Aabaa po Calisd K Lgialion T a0 gl e MY e U ) Sind goa e
pakin LN 030 Jia iy (sl Asully ISy bead) cpo L) gl 3 jliie (s ,al il
Sopall 3 T and o sla¥T 130 plaiid o g ey 501 by 5 il aa ¥ ]
Go ganal dlty il (pand 5 pie o Uland A Cougly 5 AW o4 s Ly Lial

Agta 5 3]

Moy oy gl (o Allie i) 5 ke Jal 5 gl S b sanY A8 e 4 (7) S
oo ALy of A1 JSE QIS Aabiiall ¢ g (o L p e e 5O S e Cagell s
o Bl gl s g b Cgaad) A s pligy &3t NN Jgand b LS cdanall caa gl

. (1 —charts) sasd gl 44l

(9-9) Jyad
i gawl il Suabis A0 Talond gl g gana Claluad b3 | aa sl Cpud b gia
&l sy Saal gl Al 4 U sasl
1 500 14 10 1.4
2 400 12 8 1.5
3 650 20 13 1.54
4 500 W Vil 10 1.10
5 475 7 9.5 0.74
6 500 10 10 1.00
7 660 21 12 1.75
8 525 16 10.5 1.52
9 600 19 ] i2 1.58
10 625 23 12.5 1.84
gpalt f pana bl g _pages
S0 haluadl
153 thean ganial)
sasy 107,50

o) aas Gl Jaaad e

_i.o_



CL=w=123__142 ol Jaun g s

~107.5
gy gl A8 S B AE o A gl ilalisal el i o g oy
b v gl o i) S0 (gl 8 i siall 33) 1 gga Yy my el el hasiid
ol Ly Al il Liall g Wbl Al yally Jaiall Jo gl (3550 53 e

(9-10) Jsiad
24 Yl chabual Hact T 3
= . tJCL:“ﬁ-;-3\/E LCL:ﬁ——B\/E
éﬂmﬂl Js 4 (e 50) n; n;
n; 4l '

] 0 2.55 0.29

2 8 2.68 0.16

3 13 241 0.43

4 10 2.55 0.29

5 9.5 2.58 0.26

6 10 2.55 0.29

7 12 2.45 0.39

8 10.5 2.52 0.32

9 12 245 0.39
10 12.5 243 0.41

A G e Jean Zya
w23l 1 bz yll oyt
F

30 16 a3l L ol sk

25 LT =T e m

20 N/

154 ga CL=1.42
. 1.0

il i Jop s
S Pl s e e T e 53 AL ol hbay sl
U i sl

B _uila PL,_;,_‘Y s 4l ‘5.\.:.}“ o gl Z—.&a_)‘.&. !(9-20) sl

— i -




i(pareto distribution) sl cley i 9-12

diline JSA o oy g U Gasaed &g 4G Ghea g Adlean) S8 0m 5l
il gall e Al pae g o gadl Lo g aand Lggd oy Cigen b ) 20 0 0 llabitaaS
Amaisall < Sl S5 e oy ) ST b Gauy et B 0 Tl S
gLt ki Dol clibee (pe et cagel due g et 0 gans ol acbial
Pl die s JUae e 30 o Gl e g deay o Agare capell oda calS Gl g
el sty fag S I LAY 8 LS )l a3 o ecdlae) da gl e Qi

23 U ) sy 138y JUae U 5ol 50

..t.v.-.-



Cl_padh gdod i Aglan 3 JUbs Y g1 5Y dmleall gantall il

(9-11) Jgsadl

S gyl

st A sl

Qebdlt |y I A T

£ 5 g8 | el | e

sk pradal

1 _}?’ r\—‘-‘ 'Hﬂhi*-&lﬂti*#4*#‘#%‘###tﬁ*#*#*@&*#dtﬁ‘t##* 40 40 40.82 40.82

2 .l_)'L_;rL'J #*ttt#&**##‘#*:&###*# 20 60 20'41 61-22

3| et | FREEERS 7 67 714 | 68.37
ks

41 s | M 6 | 73 | 612 |74.49
o griae

5 R 3 78 | 5.10 | 79.59

6 | a—in | 3 81 3.06 | 82.65
sy

T 3 | 84 | 3.06 | 85.71

81 e 3 87 3.06 | 83.78

RTINS 2 B9 | 2.04 | 90.82
ok

10} e—bi | *° 2 a1 2.04 | 92,86
Ly shna

T ) 2 93 | 2.04 |94.90
83 e

12 | | ¥ 1 | 94 | 1.02 [ 9592
—
U ypons

13 | s | * 1 | 95 | 1.02 | 96.94
Jaah

14| =it " 1 196 | 1.02 | 9796
53 gk

15 | e [ ® i |97 | 1.02 | 98.98
et

16 wm...|* | 98 | 1.02 | 1000

- A -




CHl$ el lall a3a (b Hall ol ga e Ol Bl Gl s b Jan e Laadly,
oS A el U . alell Jagaaty ff Alpally U LS o 3800 G gy 4o
a1 5 Qo Daall Gy Ay ) el i g8 400
sl Glecal ol (af il ey AT ang laady JUneS) Al s o s (i g
oo a it Al gl A RN o gl Al pay dem ) gty Ryl ety
Bgad) chavas Alpall 4l sonil Lad e i e s e f cagpall S

(9-12) Jgiad
S Qe pa g s sl s Wil S5y il o8 Bdiumall gl J g
ENEN il fad [ TP QB ey ek jay Liad 3o JETEa) £ el b ol
bl LA Ll s DEWE
Ao aphed
agend
0001285 ) 0 0 0 0 1 0 5 20

-1.02 0.00 0.00 0.00 0.00 1.02 0.00 5.10 20.41
1.41 0.00 0.00 0.00 0.00 1.41 (.00 7.04 2817
50.00 0.00 0.00 0.00 0.00 | 100.00 0.00 ) 7143 | 100.00

0001481 1 2 2 6 3 0 i 2 0
1.02 2.04 6.12 3.06 0.00 0.00 1.02 2.04 0.00.
370 741 2222 1LH 0.00 0.00 3,70 7.41 0.00

50.00 | 100.00 | 100.00 | 100.00 | 100.00 0.00 | 100.00 | 28.57 0.00

0006429 0 0 0 0 0 6 0 0 0
0.00 0.00 ¢.00 0,00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00
(.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

yanal 2 - 2 2 6 3 I 1 7 20
g 206 | 204| 204| 612] 306| 102 102] 7.44| 2041

YT NI T ol e S e A2 L iy ot
b stk NS [FRER P o} panid Weppan (2

Sk it et W et EL AT § 1)

0001285 40 o 0 0 2 1 1 0 72.5

40.82 0.00 0.00 000§ 204} 1.02 1.02 | 0.00
56.34 0.00 0.00 0.00 | 2821 14i 141 | 0.00
100.00 0.00 0.00 0.00 | 66.67 § 33.33 | 100.00 | 0.00

0001481 0 3 I ! 1 2 0 0 27.5
] 0.00 5.10 1.62 102 ¢ 1.02| 204 0.00 | 0.00}
0.00 18.52 370 370} 370 741 0.00 | 0.00
0.00 | 100.00 | 100.00 | 100.00 | 33.33 | 66.67 0.00 | 0.00

0006429 0 0 0 0 0 0 0 0 0.0
0.00 0.00 0.00 .00} 0001 0.00 0.00 | 0.00
0.00 0.00 0.00 0.00| 000} 0.00 0.00 | 000
0.00 0.00 0.00 0.00 | 0.00]| 000 0.00 | 0.00

gyl 40 5 i 1 3 3 ! 0 0
t 40.82 5.10 1.02 102 ] 3.06| 306 1.02 | 0.00 | 100.00

—~f.q —




:(Cause and effect diagram) 43l iy el clhbis 9-13

Cliaal gl pon Gl pae Jlad b kgl L oo Ll b cillalasa
3 Al Sy gant e b Agheay Cillalada by il il 5l 4y llalh
TUNCRY: S U PRI, [RET IS SEORECH- PR P LAY PP IR PIEE R T
sin ity clein Lo Adalall Llie o o ydlaa y Y1 Cilam ) diliaall JUaeY1 g1 5
i) ol ey Opebisall Cpedigall y Gpleladl o JSI Bads Cilily da gl wllalasall
(5 Sisan oS o2 DSanll JShgd Baga T rpary LedShiing Ba gl pndigay (ol e
S cildabadall 03 pua sl Gl ¢pe paall lllin g Lo jud g Al dalenl] B pedl
Mo 5SS abisy) Adendl A sagad iyl By cllabid) o3 au i s JShel
bih pse e dilooy el Al by Y] Slanyy Jheally BLY S5l e
o LSy Apnlitl) Aleall A oyl () Slod) 9o Ty 20591 o el gl 18y illahai )

il (5) JBa b Al e I 2l Adan Jpa il Lkl

— Y. -



g Il ol galt
Aty A Al e 4l

33 giia o da¥

HM.HC..IJJ‘

N

Ay haa gl b Jlae S 3l 520 Ll §ylSay) Jakadee 1(9-21) ded

S Clula S e 3ale et Aala 2y ) AaMa e illakadiall 230 ) dggall 4
danll b JUaeYt e Gaslill U1 s claa¥) Jibaty 4 Jn Fly! hd e cplabal
Aglanll e IS Copenill gy phill g Aibpeall contadl I A 23 i (ha s Tl

Y 5ase L Loy Asaluiyl

- £YY —



:(process capability) Ll duleal) 5,8 o 1008 9-14

335l Caund Lind gl (il (san) by At} dglenll 3,08 Jf Al g
ooty idhan o Aoliy) Aand 451 o 50 AN ity laY) skt
3 (specification lmits) dalifl dlead o uae s03aall 5 dun g jiall Juy il
Lislas s guunall Japil 3508 e a3

i sad gall A iillnal LU 5 5000 (30 A2 e Al Alanll S 1 e Gibuanly
(process 08l Jghs ol Jdbeat pamuns Lo s ) e Luzm g jiall Jag il
couay Lo 0om il e il s PCI ol sale 4 3a ) oMl capability index)
A g giall by bl ,_,a»&'i 3 =YY cmall oy B g ((Tolerance) Jastl gae
B s (o Gl Rariiusall i) Aubeadd Atudl &y Jeall A8 a1 (530 L cline
gl ) sy Tl pall Bl (3 Cypenall 3y Y1 cpanll o 5l A1
) (A 4D PCI 5 Jds o deboa iy

USL -LSL _ USL -LSL
= 4
UCL -LCL 60 ©-42)

PCI=

A AR o1 il peaal gl (ha g

o gia CAS (500 (g gungly ST Ang plal clical pall 2885 (g0 Y iy PCI> 1

Slpitall g g8y e 138 5 LAdnscalall Ayl muqatﬁ,m 23l Gatia o ciligell
Ll 5f 5508 S Ali Abead) Ol it AT inayy dhy pball Ciliasl ol (paria

' 53l Ay il Jag il (358 5l e (3l

s Bagall (ulia CALS (530 ga Cliial sall Cidl gaa (sl Gl ey PCI=1

330 Wy Lals L L 5,38 s Al Al 7 Lt iy Vi g LAl Ayl

| s gall i g il Loy 2l cdioal

OO (gda e i) u,)mmu;wimdhbiw PCI <1

byl 3Ty (e paall o () Al Al dleadl 8 5o gadl Gulia

S Gl 7 e g il gall s ey A1 all g dapall Jabids Cpain (gl

il gall LA cloaiall 034 o 1ate lllin Ty aaiun Py by pdiell a1

Ao la oy Dl Aleall 4 guanall Janall 30 Jala Ll e e N e dda g il

- &VY -



Saeria Caugd AaaliT dglaall 508 Tl L,A.i 5 LS L Agalily) Adeall Ciuad Gl Jasall
e _).)La_)a:lﬂ_a‘;ml.u}”wlucd‘.ng_);‘o_)hm_,‘dajﬂaa“jm_,_)ndiln_,}d\

PO I ST R Y RV I Bade G giag Apsllaal) cinal pol s

o gyl
iy oS il (gaa e Ay siall Jagpal) of Lum il Gl (1) St (b
LSL =73.970 ) ! p£30c=74£0.03:, a2l syt el s gl

e byl s o Y (1) M) il clbun i Ly USL =74.030 edy

o} 4l UCL =74.014 <USL :¢fy LCL =73.988 > LSL Lt (ii¥ly

o Opsanal Jap il gamay Gpaing il Japuall g3 s Liba) o Min
s Ale e i Laa Lagiyy A 31 e Lo gi clilin 2y (UNTL, LNTL) el
s el o By llaall Loy il g 8 cbau giall (e oS byl PCL LAY Jalaa ) dida

o 2 e s Tyl Aleald peil o Ay gunal Jasall agan Jads Ll 030

USL-LSL _74.03-73.97 __0.06 _, o
3o—(-30)  6(0.0099)  0.0594

Gt o< AunliY) Ailea 508 1 (ging Laa aal gl (5 sy 1Sy PCI=1.01 aaelf fa
s iy Sy Agality) Agdandl a8l gl Janf (g ol of Ay iall dag il g il gall s
£ s S A Jimg Vs fan Maa foae lllin {f (gl Agpllaall Ja gyl 5 900 e
Auza g jiadl dag pll o agandl s cilical gl

Al andd ot Ay Tyghonall sl Gaui o oY Juall Dk o I paatly
sy e l_laal) Sl il il cillasngio O al ) oo 2 el
o il o s gl g gy Allaind (gl spall Adlial “f 321 4de 5 N(}t,0) beath
LSL Ls__..a\n sl s geiiall Jaws gia g sy Jhaind 98 gl e e oad il HHRW
il WS USL eV aadl (5485

p=p(X < 73.970) + p(X > 74.03)

_ {73970~ 74.001 ) +{1- (74.03——74.001)
.0099 0.0099

= p(~3.13)+1- p(2.93) = 0.00087 +1~0.99831 = 0.00256

PCl=

—-£YY -



Gaui o gl Aaaie sam 5 Gll Aila S 0 (g0 L ghans Antia 53n 5 256 @lllia f 13 oy
g 7 A 02567 ot Ayslladl Jay il g cllival poll Al 2 GalSal) il
A VY Ly @3 pesnia gi Sags WUST, ¢ LSL Jaal

|
i
{
|
|
i
o = T v . v k] %
LSL LNTL € sie : % UNTL g
(LCL) 3o Iz (UCL)
Cl = ] -{u)

.JnJJ,&“ é}ﬁ 3_).\—1“_, :\j:;"ﬁ.q_“ ‘:\J'L!‘ha‘_,-n“ (o LJ.A.::.A“ —'lu_hh“ RTRCN

v 7 B
LNTL M » UNTL
sy i o " (UsL)
PCI=1  -(b)
L,_yhl! ug\.laai_)ﬂl, :LL_,‘)A:}A]‘ JJJ&“ CA“L;_\&‘:IJYE ML_,M‘ w* .)_,.J:J'I i) L,.:LLS

Cilbead gall y

INTL . LsL . w ' USL  UNTL
aL {UCL)
PCI<1 -{c)
agsdl g s RaliYH i g e 310 llin y Ludn g il ol Aidan e 5,38 S Ly Adanl
Loglalf Japiall 3 g0a Sl Lgal g a2 e Zhay il
(9-22) Js&
— EYE -



A s hlia (e dilate (S} Caayy e of S PCT O gl S0 el 0y
2ol Jaguall Jah g ye Jaali e € ¢ B ¢ A il Japall’

_ USL-LSL PR
PEL =735 @
: pCy. - USL-LSL L
8 4o o
o USL-LSL
PCI, = PCI= ==

et dS o s lSd (3.5 inch) sismeS pel i ptiail A8 55 oot +(8) JUia
Tl AL e 03285 5 M) iR Al s Rlgmias § ) s il (383 Y ol )
i i G g A1 = 200 pas 03 lgia S el IS 4 ple A ali Al

1 () gaally i) s Y o Lishina (1S 13 Lo 28 e pal V) 00 o8 S

(9-13) dg>
Sl | clas ot aae il Clas gl dae | climd ] sl sae
Ay glanel Ayl " 4y shanal

1 19 14 10 27 9
2 5 15 18 28 |~ MO
3 16 16 20 29~ 10
4 20 17 13 30 18
5 6 18 6 31 15
6 12 19 8 32 16
7 18 20 3 33 5
8 6 21 8 34 14
9 13 22 7 35 3
10 15 23 4 36 10
11 10 24 19 37 19
12 6 25 3 38 13
13 7 26 19 39 19

40 9

i) ge e JS1Y g sl uund (p-chart) coslaeall L Jan 0153y

- Yo -



d.

-

JR—
Pi"%00
3
2. Pi
ﬁx%:(}s,?ﬁz . !L‘_mdd‘ .Luw_;ﬁm L......\.m;.,l le_m_,

W5 Ao Jasall gos P8 agle
0.5762(1 - 0.5762)

543, [PA=D) _ / ,
UCLy = P43y =52 = 0.5762+3, o3 =0.1071
CL =53 PLB) _ g enen \'/_9.5762(1—-0.5762):
LCL, = p~3y 5= = 0.5762-3 560 0.008188

ko= 21,22 30 Gy Bl 5 a W B dain 3 pan s S b1 pudi
0 JSE e Qo

17 ‘
& UCL, = 1671

0.16

0.08
0.06
0.04
0.02 ]

LGL, = 0.008138

sl

38 40

(9-23) Js

CL Jsa coill il (0 pe o deSaa of Aagate doabiYl dgdaall Ty Jaad) s

i R



1ol Q:ubﬁ 9-15

il Uogin O Amginy g gnde Aige cppde s ar Y R K al i 2l il -1
G gdaball YT sl coial Cum By S Jdadd pdeae (e 33l =5 pas

:da‘.;‘,an
Y X R gall 5 X R
1 0.50345 3 13 0.50354 8
2 0.50342 4 14 0.5034 6
3 0.50314 4 15 0.50371 5
4 0.50315 4 16 0.50349 7
5 0.50350 5 17 0.50335 4
6| 050341 6 18 0.50317 3
7 0.50326 4 19 (.50340 8
8 0.50338 3 20 0.50351 4
9 (0.50348 7 21 0.50337 2
10 0.50336 8 22 0.50328 1
11 0.50319 3 23 0.50335 3
12 (3.50386 9 24 0.50342 2

t gllaall

o€ 1 e oy ol Aalisy) Adandl i) R X kel ca S (8 = |
Japll 3pan Ao 3ol (85 A o Janall g 8 planadl 3 g0a Cesi Aglesl
5 (i ()5S O (ot e eill Aa gy hiall 3 gaall o ASHY —oo
PCT 5 oy A pae s e O 324 0.5030 £0.001 il

- £V -



Uagpate dnliY) dglead) ClS 1Y Lo gy Al iyl R Xlaniall Iyt (58 -2
N A

f’é ) Jmtm.“

&
)
E

K
b

o
>

[

Xy | Al ox X2 X3 X4

6 9 10 15 11 8 12 14 16

10 4 6 11 12 6 13 9 11

7 8 10 5 13 16 9 13 15

8 9 6 i3 14 7 13 10 12

10 7 i3 15 11 7 10 16

i2 11 10 10 16 15 10 1] 14

16 10 8 9 17 9 8 12 10

7 5 10 4 18 15 7 10 11

a
MO OO IO G Ry
O

9 7 8 12 19 8 6 9 12

o
o
—
Lh

16 10 13 20 14 15 12 16

ity Lol s Sy Agali] lanll g0) (b cl_fcially Ayslivall el

:qJL‘:d'u
ciligl b bl
B3N ann T
X X X X X
L3 1 2 3 4 5
1 13 17 14 16 14
2 11 10 9 15 16
3 11 L2 B 1Y 14 15
4 v | g e 18 20 13
5 8 10 12 14 16
6 10 14 16 18 20
7 15 20 18 19 14
g 12 16 17 17 14
9 14 16 18 18 14
10 10 12 I3 14 i6

3513 Lo i yeal (40,120, £30) Taal Lgiklic a3y R X il ja (e AS pasid
Al Agdeadl c 1B Sy cui el S Gt 5 Y o Aaponia dlend

~ EYA -




ol gy il e e JS) R K pl 00 JS s

50 50
Z%Ri = 250 X, =2000
i= i=t

Unah 53900 chflasas) ) of ol ey

R X Jad st Japall 5 gon. Gl =

Logdandl A gagadall Joenil agan o4 Lad il Jall DS (8 Aasuabe Rland) <lS 1Y s
Gslay)

Lo} Agleadt A0 o L 4145.0 (688 LSL « USL dapialt 250m Uika 5l 1Y ~ -
syl agandl o3 (panis ihas g U3y

sal) (pSag USL Jayyisall (g olell Jopuiall 3o (358 Apiiall oo gl 7l Liaim i) 1Y =
A b dagh g TST, Jagpiiall i) Japall da (6 g cani Cilas gl Laiy Lgagsd
Aty Adeall b Lgnginat bl Uagall cdas g s

il A8 o 58 g PCT dpalish) Agleall 5,08 F A Jabes Gasal — &

AL s Cainy 1= 6l paa i i JS 6ol Al sde due 50 sl -5
1 A ey il (e e JSIS; 5 X B2l

50 50
¥8.=75 S %, =1000
it

fm

WAL

it st Tl e 8 X e JS) gl et 5 |

Alexll Jani (30 camald Aaginis ddaell o Liza i) 13—

Aobeadl 5508 4 AME Cawsld 1054.0 0583 LSL, USL Japall agas Uk st 1Y —
" Agee gt sy Y

037 s gl ek pieatl 5ol AME USL Jaiall aa (358 Agmalt cilan gl S 1 - o
s g piaail BaleY AL Alagall ham gl 220 Apad oh Lab cJags LSL oyl as
Aglex

-

- £44 ~



o il aaa o Lale JUIS SR ks s e JS) ol 2gas il 1Y -6
H{odieSa) Gfilate Gided M8 Tl (n=5)

X ida s, S ik s

CL=200 CL=1.000
UCL=201.88 UCL=2.266
LCL~198.12 LCL=0

LSL, USL Jaall asa s o ciliaal gall pa Gidiis ciban g m s lael 30liS oo Lab
197,50 ¢ 202.50 4000 Ay pdial

3y il phe cilie phe o Crale 1Y AdBaad ) el p A A i (58 7
s s o e & dhand

Cibia, o) Lun ((3_9,3 gﬁ@&&ml;i&ﬂz) fakiie o 8 e A:a.._‘,'.ii\:u} FREN 113100@“}«5-

ARl el
Al 3 Ay glanall o g e Aagell i Ay phanal i gl 230
1 3 6 2
2 © D 7 1
3 6 8 2
4 2 9 0
3 7 10 5

) s s Agsliy) clibendl o3n Bia b Lpelaiod (Say Ao il paa Ganl
LSL > 0 ol Lia sa dasual

AT




Sl dgdllaall Ao n Yt deliad syl cldee (san) g3 Ageall Rajail dael cilin ) -8

Tybaall (e 591 Ol Gl A8 ey dea s 3 Sy Ll ja 2300 paa il ey
A0 el ol o g

iy ) o6 Zagnall L Y1 23 Aoy N a8 dyna) Ao aY) 2e
] 230 1 456
2 435 12 394
3 221 13 285
4 346 14 331
5 230 15 198
6 327 16 414
7 285 L7 131
8 311 18 269
9 342 19 221
10 308 20 407
Zee sllaall g

Jaaill s 5 (Lagmall Cilan g Gaal) p Agaill Adag jal g paill bapall 252 (o]
Al Y1 Adae Jasiad p At dda e 0588 G plhaal

~ £y -







Gala
dfasy) Josl

- £YY -






(6 Sl RIS BT I S

Normal distribution

¥ 1 ., . Pl < 135Y = F ’2‘ = 05944
Fz) = I 73;2“'2” dz  Exomple: (I"_ 123} = F(1.25) i9

Ple > 1.18) = 6016

W MINIBIINIR RN RIS

S

iy
r b0 M 07 fix] ) 05 06 ar | s Lz
0 | 5000 | 5060 | 5080 | 5120 | St60 | 5199 | s23e | 5279 5319 | 5359
1 508 1 5438 | 478§ S5ET | 5557} 5586 | 5626 | SETHy 5TI4 | 5783
2| 5793 | 5832 ) 5871 1 5910 | 5948 | SORT | L6026 | 6084 | 6103 | 614l
3 6179 | 6317 | 6255 ] 6393 | 6331 | 6368 | 6406 | 6443 | 6480 | 5517
4 | 6554 | 6591 | 6628 | 6664 | 6700 | 6736 | 672 | GHOB | 6844 | 6879
5| 6915 | gos0 | eoms | oio | 7054 v088 | i3 | 7i57 | 7190 | 224
B | ars7 | a0 | oasma | s | 7389 | 4z | asa | o74Be | 7517 | 1549
o1 sk | sl b ovedr |reTy borioa a4 | rved DoFIo4 | L7823 | iTESY
% | 7eet | 7et0 | 7939 | sy | 7995 | 8023 | OS1 1.BO78:| 56106 | 8133
9 | B159 | 8186 | 8202 | 4232 | 8264 | 8289 | 8315 | 5340 | BI65 | 83
10 | 8413 | 8438 | gas1 | 8485 | ss0s | 8531 | msse | 8s7v | 8509 | 86
11 | mea3 | mees | gess | 2708 | 720 | 8740 | B7IC | 2790 | 8810 | 4830
2 | 8940 | 8B60 | .2uep | we07 | w925 | 8044 | 8962 | 89RO | 8997 | 9015
131 0032 | 5040 | ooa6 | o0&z | 9089 | 9115 | 9131 | 9147 | 8162 | A
14 | 5102 | o007 | 922 § 9236 | 92351 [ 9265 | 9219 | 9292 | 9206 | 9319
15 | o2 | oms | o357 | ovio | 3mn | saea | od06 | 9418 | 9429 | Sam
16 ] 0452 | 0463 | 9474 | 9484 | 2485 | 9305 | 9515 | 9525:| 9535 | 9345
17 | 9554t Dses | D573 1 Dspy | o0t | 5595 | 9608 | pelé | S625 | 9633
18 | o641 | o649 | D656 | 9664 | 967t | 9678 | 96h6 | Osv3. | 9698 | 9704
19 | 9713 | 0719 | 9726 | 9732 | 5738 | 9744 | 9750 | 9756 | 96l | 9787
ol 91 | omre | oves | 97es | o703 | oven | onos | sk | 9812 | 9817
1| 9821 | 9826 | #83G | o3¢ | 9B3% | 9842 | 9846 | 5850 | 9854 | 9857
2 | 0861 | o864 | o868 | 9874 | RIS | 9878 | 9881 | 9884 | 9887 | 9890
5 | 9893 | 9896 | 0898 | 990f | 9904 | 9906 | 0909 | 9911 | 9913 .| 9916
4 | 9918 | 9020 | o022 | 9925 | 9bz7 | 5929 | 9931 | 9932 | 9934 | 9036
5 | 9938 | 9od0 | o041 | 9943 | 9945 | o946 | 9948 | 99497 8951 | 9952
& | 9953 | 993 | 9oz | 0057 | 99s0 | 0060 | 9961 | 9962.{ 9063 | 9964
7 | 0ogs | 9966 1 997 | 9968 | 9969 [ 0970 | 9971 | 9972 | 99T | H9
B 9574 | ©975 1 9975 | 9977 | 9977 1 0978 | 9979 | 9979 | 9980 | 5981
9 { 9981 | 9987 | 9982 | 9983 | 9934 | 5984 | 0985 | 9985 | 9986 | .9986
o1 oor7 | 9987 | o987 | vose. | 5986 | 9989 | 9989 | 9089 | 9990 | 9950
1 9990 | 9svt | 9901 -] 9961 | 9002 [ 9092°| 9992 | 5992.[ 9993 | 9903
| 'ooo3 | 9993 | o0q | oend | o004 | oned4 | D994 § 9995 | Hues | 9905
3| 9995 | 9995 | 9995 | 9996 | 9996 | 9996 | 9946 | 9996 | 9996 | .9997.
4 | 9097 | 9957 | w997 | 9997 | 9997 | 9997 | 5997 | 9997 | 9997 | 999¢

—_ ﬁ"'oﬁ



s Jmal) Jxinal) g3l clabus — (2) (Gala

Q;ULGAs‘ugmiliffngtJﬁ Jydach Joiall
ColoLdl Ll gl 2 dady 2.= 0 0y s

P e e el WL 2 0

00

02

03

04

.05

06

07

08

08

Db Puk Pl fari ot

Ea ]

P RO DO NI IR b bt bl ped b
L5 B Lo B3 e BT WD GO LR

ha 0o Po B3
mNo

b
[

0000
0398 .
07931,
1179
1554

1815
2257
2580
2881
3158

3413
3643
3849
4032
4192

A332
4452
4554
A641
4713

4772
4821
4861
AB93
4918

4938,
4953
4965
4974
4981

4087

1217
1591

18950
2291
2611
2810
3186

3438
3665
3869
4049
4207

4345
4403
4564
4649
4719

4778
4826
A8E4
AB96G
4920

ABAD
4955
4966
4875,
4082

A9B7

0080
0478
s0B71
1255
628

1985
2324
2642
+2939
3212

3461
3686
.3888
4066
4222
4357

4474
4573

4656

A726

4783
4830
4868
4698
4922

4941
4956
4967
4976
4982

4687

0120
0617
0810
1293
1664

12018
2357
2673
2067
3238

3485
3708
3907
4082
A236

4370
A484
A582
4664
4732

A788
4834
4871
4601
4925
4943
A957
4968
4977
4983

0160
L0567
0948
1331
A700

2054
2389
2703
2995
3264

.3508
3728
S925
4099
4251

A382
4495
A591
4671
4738

4793
4838
4875
4904

4927

4945
4959

4969

4977
4984

4988

0199
0596
.0987
.1368
1736

2088
2422
2734
3023
3289

3531
3749
3944
4115
4265

4394
4508
A599
4678
4744

4798
4842
4878
A906-
4928

4046
4960
4970
4978
4984

4989

0239
0636
.1026
1406
1772

2173
2454
2764
3051
3315

3554
3770
3962
4131
4279

4406
4515
4608
A686
A750

4803
4846
4881
4909
4931
4948
4961
4971
4979
4985

4888

0279
0675
1064
1443
1808

2187
2486
2794
3078
3340

3577
3790
3980
4147
4292

4418
4525
4616
4693
A756

ABOB
4850
4884
4811
4932

4949
4962
4972
4979
4985

4589

0319
0714
1103
1480
B4

2180
2517
2823
3106
.3365

3599
3810
3997
4162
4306

4429
4535
4625
4699
4761

A812
4864
4887
4913
4934

A951
4963
4973
4980
A986

A890

0359
0753
A4l
AB17
879

2224
2549
2852
3133
.3389

3621
3830
4015
4177
4319

4441
4545
AG33
4706
A767

4817
4857
4830
4916
4936

A952
AQ64
4974
4981
ASEG

.4980

4988

- iy1-



)

) gisil — (3) dade

 Bxponential distribution
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19 1.328 CL729 2.093 2.539 - 2.881
20 - 1.323 1.725 2,088 2,528 L.eﬁés y
21 1323 1.721 2.080 '2.518 2821
VAN D 5 S 1.737 - 2074 2508 | 2819
23 ‘nale o 2,060 2800 1. 2807
24 1318 171} - 2064 cL 249200 0 2797
25 1 1316 L.708 2.060 2485 2.787
26 1.315 1,706 2086 {1 2479 | 2778
27 1.314 1708 | 2052 2473 1 amn

28 1.313 1.701 2,048 2467 2.763
29 1311 - 1.699 - 2.045 2462 2756
30 1310 1.697 2,042 2457 - 2.750
40 | 1.303 - 1.684 2021 2423 - 2.704
60 1.296 1.671 2000 2,390 266D
120 1.289 1.658 1 980 2358 | 2617
oo - L2s2 1.64%5 1.960 . 2.326 2,576
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i g 23385~ (5) Jada

()

t-distribution

F().= P(hy < 2.093)

S P

e gt
(T
2 v

i

Example: n =20, v= 19

=B e,

Nl o=25 1 0 =10 | a=05 | a=025 o=0 o =40005
PNy 75 80 95 75 .99 9595
o] 1000 3.018 6.314 12706 | 31821 636.619-
2 B16 1,686 1,920 4.302 6,965 31,558
3 165 1,638 ¢ 2333 | Al82 4381 " i2s4l
4 741 533 2432 | LTI 3,741 " 8610
5 727 1476 2,013 2,571 3.365 6,855
6 718 1,440 1,943 2,441 3.143 3,707 5959
7 Nt 1.415 1,895 2,365 2.598 3.499 5,403
8 706 1.397 1,880 2,306 2.895 3.355 5,041
9 703 1383 | 183 2262 | 180 3.250 4780
10 0 1372 1,312 2,228 2,764 5168 4,587
1 597 1363 | 1796 2,201 2,718 3.106 4437
12 693 1.356 1.782 2179 2,681 3,055 4318 -
13 694" 1.330 1771 2,160 2.650 3.012 4.2
14 692 1.345 1.761 2.145 2.624 2977 4,140
15 £91 1.341 1,153 2.431 2,602 2,947 4.073
16 620 1,337 1,746 2120 2.583 2,921 40§85
17 6RY §.333 1740 2,110 2,567 2,898 3,965 ;
18 684 1,330 1734 | 2100 2,552 2878 3,022
9 {4 .688.. [ 1328 4 1728 2,093 | 2.5% 2.861 3.883
0 | 687 | 1328 1,725 2,086 2,528 2.845 3.850°
21 686 1323 L7 2.080 2.518 2831 3.819
22 686 1331 117 2.074 2.508 2819 3,792
23 685 1.319 1.714 2,069 2500 | 2807 3.767
24 | 685 1.318 171 | 2064 | %392 2,791 3,745
28 T 684 | 1316 | 108 2080 | 2485 2787 | 3718
26 - | 684 1315 1706 | 2.0 2.479 2779 3,707
27 684 1,314 1,703 2,052 2.473 277 3.690
28 683 1.313 1.701 2.048 2.467 2763 3.674
29 683 1311 1.699 2,045 2462 2,756 3659
30 683 130 | 1697 2,042 2457 2150 1,646
& 681 1.303 1.684 2.021 2423 2,704 1.551
60 679 1,296 1.671 2600 2390 2,660 3.460
120 671 1.289 1,658 1.980 2,358 2,617 1373
s £74 1,282 1.645 1,960 2,326 2576 3,29
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Fdiatritrution tar = 0.01)

(o=0.0DHF &)~ (6) ala

The followlng table gives the critien) valves of the F distribution for & = 0,01, This probability represents the area

exceeding the vatue of £y o, . a5 shown by the sheded sren in the fgure below,

Exumples: 1T vy = 15 (representing the greater mcan square), and v, s 205, then the critical value for o = 0.0 is 3.09,

om for dencminator

#2 = Degrees of freed,

LEE N R,

[

12
[X]
14
15

16
17
18
11
0

H
12
23
b
3

k1
40

t20

2

3

4

3

6

POF > 3.09) = 005,
PF < 309) == 099,

L Ve o Figya, e
vy = Deprees of freedom for numeratoy

T

[

9 {4

12

135

G

0

4

30

4.052 3000 5,403 5,625 5,764 5.85% 3,008 5,982 6,013 6,056 G,106 €,157 6,209 6,235 5,261
93,3 991 993 9.3 W4
9.5 287 12 I19 117

9B.7
140
.2
16,3

137
i
i3
i0.0
16.0

9.65
9,33
.07
8,86
B,68

8,53
.40
B39
85
800

g2
.95
7.88
7T.A2
kX

7.56
T3
7.08
‘6.8
6,6)

Mo
0.8
18,0
(R &)

109
9.55
6.65
8.0z
.56

Tzl
6.93
6,70
6.31
6,36

6.2
6.1
6.0
EA]
5858

5.78
.72
5.66
5.6
551

339
58
4.98
4,19
4.61

16.7
12,1,

.78
843
1.59
699
655

6.22
RAH]
3,74
536
342

3.2%
519
.09
30}
494

4,87
4,82
4.76
A2
468

4.5
4,31
413
195
3,18

16.0
104

3.13
1.85

10l

6.42
59

5.67
i)
5.2l
504
4.39

417
4.67
4.58
4,50
4.41

L)
4.3
4,26
4.1
4,18

402
3.83
3.65
148
332

13.5
1.0

073
.46
6.63
604
5,64

532
5.06
486
470
456

4,44
4.4
4,13
417
4.10

4,04
199
1.94
1.20
386

310
3.51
L
L7

h02

5.2
lu)

B.47
7.19
631

3,80,

3w

3.0
. 4.82
4,62
4.46
4.32

4,20
4.1
401
e
387

1.81
376
K]
3.67
363

147
329
ER K
298
.50

150
1.5

B.I6
£.99
6.t8
3.6

30

489
4.64
4.4
4.28
4,14

403
0
.34
1
370

364
1.59
134
150
146

P&
i
291
119
2,64

4.8
1.3

6.
6.04
603
3147
5,06

474
4,90
4.30
414
460

1.8y
hN
in
503
3.36

3.8
343
341
3
112

an
9%
132
166

PN

~ g, -

147 14.5
102 101

YR
671 662
5981 381
535 526
4.94 4,85

4,63 1,34
439 430
4,19 410
403 3194
J.8% ‘uu

378 3.49
361 359
380 331
333 )43
348 3.7

340 A
135 3,36
10 321
326 207
122 1K

301 298
.89 .80
.72 1.8)
.56 247
245 232

14,4

9.89

11
647
567
3
4.7

440
416
3.96
3.80
167

3.55
146
337
R

A

kR
3z
37
303
259

2.84
2,66
.50
2.34
218

B4 P4 994 94 N4 94
A O27Y 113 2

26,9 4.7

4.2
912

1,56
5.3
552
4.96
4,36

4.15
4.0f
3.8
.66
1.5

34t
341
1
148

3.0,

30
2,58
.9
2,89
.85

2,70
2,52
333
1%
104

14.0
9.53

140
614
3.38
481
4.48

4.1¢
3.86
166
3.51

337,

1
L
1.08
k¥
2,94

2488
283
278
274
170

2.98
wn
2,20
203
188

90,5
FLY]
139

941

138
607
5.8

41

41

4.01
)8
1.3
143
.29

3.18
1.08
360
392
2,86

280
278
2,70
1.66

262

14p
129
1,12
1.95
£79

9.5

6.8

13.8
9.38

723
598
§.20
4.65
423

394
170
3H
3.3%
3

lo
100
292
104
278

201
167
262
.58
2.3}

.39
.20
2.0
.86
L7

40

]"n.uup.

6C

1%

w

6,287 6,113 6,339 6,366
9.5 995 99.3
w4 3 262

137
9.29

114
591
512
43
4.17

136
362
3.4}
127
AR

302
m
.44
174
2.69

364
248
2,34
249
245

230
b
194
L6
1.5%

3.7
%.20

1.06
582
308
4.48
4.0

pA ]
1.54
114
EN
1os

29%

283
27
247
261

2,55
2,50
345
240
2.1

au
102
1.84
.66
147

1.6
9.1

097
54
495
440
4.00

1.69
345
315
209
296

284
2,18
1,66
.54
25

246
240
238
2.1

#a7

FA}
192
B3
53
132

99.5

26.1

k.5
9.02

(X3
5,63
4.6
4.3
191

1,60
.36
a7
.00
2,87

215
2.6%
257
144
242

2.36
23]
2.26
2.1
Al

2,61
L.50
L.60
f.38
100




(0= 0.05)F zaisi— (7) Gols

Fugistribution (u = 0.05)

Tables Vi(s} and {5} from M, Meseingion and C. M. Vhompeon, “Trbles of pereéntage polnts of the lsveried bhan (F)
distribution." Blonteirica, Vol, 33 {1943) by permlenlon of the Blomeirica Treatees,

The following table gives the critical vatyes of the F disseibution for « = 0,05, 'This probability represents the area
sxceeding 1he value of Fy o, o0 03 Ehown by the sheded area in tha fgure below,

Examples: 1€ &y = 15 {41, for the rsmeraton), and vy = 2, then ths ciltie) velus cuiing off .03 11 2.20.

PO 220} e 005,
P(F < 2,20) = 0.95.

994

VALUES ©F Fyan, 4,55
Vg = Degrees of fresdom for numerator o

#; o Degroms of freedom for deseminator

e S b e

161
18.5
1.1

)

.64

559
3,49
532
512
4.96
484
473
4,67
4,60

T4

449

BCEE]

441
4.38
4,38

432
430
4,16
4.26
494

497
4.08
4.00

2
PLY
0ne
9,33
4.9
57

504
4,74
4.46
4,26
4,10

98
189
a8l
kAL
3,68

363
1.5
158
15
149

147
344
142
240
139

ihn
13
1S

3}
256
9.2
2.28
8,59
sl

4.76
4.31
4.01
165
LTE

3.4%
149
341
134
pX2

324
3.20
ERT3
213
50

301
1,08
103
301
299

192
.84
2.6

4

213
192
nlz
638
EA L

4.53
4,52
3.84
3.63
3.48

336
5.26
318
N
306

188
236
193
150
287

2.84
242
180
11
.7

269

2.6¢
2,53

5

]

¥

6 234 27
123 {94

19.3
°.01
6.26
1,85

4.39-

s
169
348
3.3

130
3l
3.03
296
290

2.65
48]
2.1
M
AL

2.68
2,66
164
2.6
.60

18}
245
FAL

fad

6.t¢
4.95

4.8
187
158
337
)

109
306
292
143
2,99

274
120
2,65
263
.60

2,57,

2,59
253
251
2.49

242
234
225

E.BY
(124
488

Azl
i
150
119
3

301
241
253
116
n

i
1.6¢
2,55
2,54
LH

149
146
244
142
240

233
235
117

4
39
19.4
B.85
604
4._82

4.05
R}
144
13
R

93
2.85
's’,?'.'

10
2.64

1,58
.35
251
.48
243

2.42
1.50
¥
2,36
2.34

22
218
2,10

— iy -

9
4l
i9d

LR

§00
41

4.10
5.68
339
318
302

150
150
i
1.6¥
1.5

.54
148
146
242
13

207
234
2,12
20
228

2.3
A
i

Lt

242

1.4
4.1
.86
4,74

4.04
1.64
133
L4
298

18%
235
261
260
254

249
2.43
241
2318

235

FXr)
L0
127
218
2.24

.16
2,08
LS9

2
4
194
8,74
5,91
4.68

4.00
3.57
l.2a
LRH
291

249
2,68
260
2,93
2.48

242
2,38
234
2.3
Fyl)

2,23
.2}
o]
218
216

.09
16
.92

ih
216
19.4
870
3,88
4.62

124
15t
pR53
301
188

kN
162
2.5}
245
240

238
31
Py}
2
230

218
13
15
PAL
209

10!
i9
1.84

il
48
19.4

B.60

5.60

A.36

kR
44
pAE}
.94
an

2,63
.34
2,46

2,38

5

2.18
2.3
249
216
142

210
201
1a
pau}
piE

193 G

1.B4
175

4
4%
.

9.64

an

4.3

.84
L4
1L
250
M

261
2.51
242
2,33
2.29

.24
.19
215
it
2.08

205
2,08
in
1.98
1.9

1.79
1.0

o
s
123

8.62

373

4.0

3R1
338
.08
2.86

170

137
147
238
13l
123

LIg
LS
1.4
2.01
204

Lol
158
L98
.94
1.92

40
pi]|
19,5

B.5¢

572

446

T
334
3.04
183
2.66

1.5}
243
FA1]
11t
.10

s
10
2006
pLid ]
1.99

186
194
8]
1.89
1.97

L79
169
) <n

Gt
452
9.5

357

3.69

4.4)

174
L0
1.01
2B
.62

249
254
2,30
212
16

FAL)
2.08
1.0
.98
1.95

L9
1.89
156
1.24
1.8

120
254

19.3
5.5%
564
440

LA
321
291
475
2,38

145
134
1
1ia
PR

708
20l
19
(5
590

&7
B4
1.8

P9
117

1.68
1.58

.

£
254
9.3
4.5}
363
4.3

167
114
29
271
2.54

240
230
an
413
107

108

156
B
1,88
(RS

LEF
178
L6
Ly
1.1

1.62
L5t

A



x? (') agi— (8) gala

e sis¥ e . ) T Sy sy e Y1l
v 10{)@ Sl i e 47 M ’2M(P)dl‘a.'§fluhm
L;JLBYMWL—J‘S JLS\fo -\/2;;.—1 Jale

P .
v 0.595 0.975 0.050 0,025 [ L0010 %r] 0005
S 1y 0.0£3927 1 0.0%9821 3.84146 1 .5.02389 {. - 6.63490 7.87944

2 0010025 | 0.050836| 6991471 2.37776 921034 | 10.5966

3] 0071721 |- 0215795 781473 934840 | 11,3449 | 12.8381

41 0206890 | 04844197 948773 111433 | 13,2767 '|. 14.8602

5| 0.4117401 0831211 11.0705 12.8325. | 150863 | 16.74¢6

61 0675727 1 1237347 | 125016 14,4494 | 16.8119 | 18,5476

71 0989265 | 1.68987 14.0671 16.0128- | 18.4753 | 202777

81 1.344419 | 217973 | 155073 [ 17.6346 | 20,0902 | 21.9550

91 1734926 § 270035 16.9190 | 19.0228 | 21.6660 | 23.5893

101 2.15585 3.24697 18.307C | 20.4831 - 23.2093 | 25.1832
11| 2.60321 3,81575 19.6751 21.9200- |, 24.7250 | 26.75G%
121 3.07302 440578 | 21.0261 23.3367 | 26.2170 | 28B.299%5
13| 3.56503 500874 | 22.3621 34,7356 27.68B3 | 29,8194
i4] 4.07468 562872 1 236848 | 26,1190 29,1413 31.3193
151 460094 6.26214 | 24.9958 | 27.4884 30.5779 32.8013
16| 514224 590766 | 262962 | 2B.8454 31,9999 | 34.2672
171 5.G9724 7.56418 | £7.5871 30.1910 33,4087 35.7185
18] 6.26481 823075 | 28.8693 | 31.5264 34,8053 37,1564
19 G.B4398 8.90655 | 30.1435 | 32.8523 36.1508 | 38.5822
20| 7.43386 950083 | 21,4104 | 34,1698 | 37.5662 | 39.9968
211 803366 | 1028293 | 32.6705 | 354789 | 388321 | 41.4010
22} B.64272 1105823 33.9244 36.7807 ' | 40.2894 | 42.7955
231 9.26042 | 11.6885 35.1725 | 38,0757 41,6384 44,1813
24| uBRGZE | 124001 36,4151 39.3641 42,9760 | 45.5585
25 | 10.5107 13,1197 37.6525 | 40.6465 | 44.3141 | 469278
261 11.1603 13.8439 38,8852 | 41.9232 45,6417 48.2859
27 | 11.8076 14.5733 40,1133 | 43.1944 46,9620 49,6449
28 | 12,4613 15.3079 41.3372 | 444607 43,2782 50,9933
25 1 13.1211 16,0471 42.5569 | 45.7222 | 49.5879 52,3356
30 | 13.7867 16.7808 43,7729 | 46.9792 50,3922 53.6720
4D | 20,7065 24,4331 557685 | 593417 | 63.6907 66.7659
50 | 27.9907 32,3574 67.5048 | 71.4202° | 76,1539 | 79.4900
50 | 35.5346 40.4817 790819 | 83.2976° '88 3794 | 91.9517
70 | 43.2752 48,7575 50.5312 | 95.0231 100.425 104.215
80 | 51.1720 57.1532 101.879 | 108.629. | 112.329 116.321
30 | 59,1563 65.6466 112.145 | 118,136 124116 128.299
100 | 67,3276 74.2219 124.342 1} 129.561 | 135.007 140,169
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Ol gt gt = (9) Gada

,mam&.a distribution O=0.1% L =40)

Ths following tebie glves the probabiity omﬁuﬂww X suensses, For vagius

vatues of 4, 23 defined by the wﬂm«g s fusction.

lm.u!

mﬂe

Zxipnples? 1 4 = 1.3, then {2} = 0,250, £(3) = 0.1255,
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Pinomie] distetbution (n=1, n=12)
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