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i, _;"
rpbis =--f ,lnU

riilnaun')i rflunrrnnaoilne'lildrJrfufra.:ficrrilac{old'c nrfifirt'cu:Jrr?o^u.,

rflud'aruJfliruunilrvrnu (categorical Variabtes; u?ofirvd':.rnra{nufluruluururiepeyfi

uior?flld1du luntr6rurruavrTun.Jrildur{ufrorfieuilav?.:no.: s{ril,randrurrulfiqrn

4n?
r----T-t7'c_-t_

\ z'+,
I-c4y

1nilffif,{nn1elfsue
oirunetrf fn fi nrnar rurrn

1 . oGu'r et6"i r n e 'rl.r dru fiufrfl uafi fi rfu yr mcuur a d rttr
2. a6u r s n c r il uil 1 rJfl o.i n'r r ru frir r{ufrvu"i r frc urj rco.: fialfi

3. drucru6onrirdru:Jav6vrf;aradr.rr{uf,rvudr.:firu:Jrc{o.:d'efifinerilru:lrc{ilrTu

ry d'u n r efnm.r 6'a u:J rtfr'ad rr q n frol

a. d r ue ru ri r du rJ r;fi ndn u dri r{ufeyu d r.r d'a u:J ra o r d'c td
firunauruRlr fnfi nunarrur an

r. tiru4natfi

z. rdouternerruff
JI

g. 6aa r a fi o nr rlluu'rerol rJo dilfro.: n I rd'rue ruld

+. ufiTqvrrirJrpurlfr

frru q eudr'n$ilgn'silesas d rin fi nvr fi n q fi n aau

t. finmdruoejr.:fifiqfirneryf (criticat Reading)

2. 16 n.: nalt6 rr uiuunyofi rJa,r alun e! rutd'

3. s{ r il r en riu u 6ar d r 4 n ua ;o6u r ub}'rn'o ur{..rl fr

fiqnaarnrarEauf

ffi {u oGu r et fi .: riq fro Gff " ri r dlJ rl rc 6 vrds{ u dil fiuf" fi q s 6e u1u uH u n m r?a uifi +
rdJ6,u^.-r., 

I

'jr fr nm u rfi oille{ oei rstrrYurl'J {o "{oq a r{fi fi " n.rrto r6u ulu{u6s u$o.rrin fi n sr ft nsli
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rindnlf1lftriourflunq':rrufiourfiru fnurusnrati.:Geuqshjrndrnin d'.:r?u{6auorqfu
vqgt n nu o I

u a'.: hiurir'fi'u Ffl u u ri rfiun r rfi tririn fr n tn riuu rir rd'r u r n { r r o.r Fr u rolr

fi'rhsd 10 - 12
?.
d-uuurnrune,rlfia'r.t

1 - dou n I rr fn fi n ur lfi s a riuduu. uu ruu:ril n rior 6or fro 4 n n rr ofr fi dr
fi fioar finu?a 6r n r ruuSotri

2. ffi {a u o nfu n e r ujr um alurjr o.: n r rn a uried'a,, rir fiu:J rya-nf,

a u dru fiuf ' ua sa6u r a1fi rfi ufi .: n r rrr rfi' o ru Te r rTil rdo u r 6 ru

3.,fi'nnuunvdrarnncufr6ilrn'seryu{o4nnfi fi
a
sr-iludNurneurg"tuil

r . {t {e dn ru riu rin fl n ur drll riua uvr u r ufi e.r fi'u d'e u:.t # fr rfi er e fio s riu
unvnurtiuldluffinrJes'iriu rdu ffrrin6aulfiraarlunreguri.:darfild'u ann*6fluqs
rfl uo ei r.rlr u?o n r ao o n rir d'r rfi udu q sfi nc rtl fric{ufrTu 

4 r n r nod rrtr
z' hiuoi n vn q' I rita uo ufi e e fi'u 6'r rHJ ea ol d'e fi ft u?ntri fi n e,r ru du r{urfl lu

4Atou
1?FrUryqlau

fu rdo lrtes a tr l fi or' l ffu n rr u fl u ri

riruuntririn fi n tn fi nm ro nar eluufir 1 s - 2s Tnet{,re n r:Jer:J1ru 30

urfi truvnirinfinurdrd.rflnvr ffi{etd'ftrnmnrafinurro.:rinfintnuriarnq'ru uoydca

aGu T s ui o fr.: rn n,i,r rin fi n tn fi :Jrp u'r rrn y fr'al n r r n c r u ri c e ru a- o
ttrdt

snr ua n nJa eu n m lf ne.r l rfrlelu n { r
A

rfr onruriruua tearude tirinf, nvrofi rh1fl nerufuavnerur{rtqra.r
3id

rilourfr dnuT nralun{ru {i{afr.:rn ornqfi neerumsrinfr nrrlunq'rdrfi nradrsru6a
oGur e n e r ilffriuoei,r.rte

&
r*ua e"d n atr fuav{n a rfi a u a etr f
b?*d n vn q' :.r dc ru riun grJ n e,u f uwr?a u rie,.: rili a fi r re ua
a
fluuda{na{1u
"[fic{{ fi'] uil un { ruo o n:.nrir uauoufir#u tne'hi'lfi r,r n r n { ru n vtri rfi u s ur fi

Inehia q:J"lriln rsfu d'e uvr un {rufi o o n :n ilr muo q y fiortri{r riulu uri n yn io fi fi n.,
ilrmuo
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ununlrdnnrar6auf

arffi nrar6auf nmrJ avq n dafi fi rfi an l tnl nnl rniun snr nuirlcyur {ruru r s fclru.r
un u nrer6erur,t s nr nJavg n da fi fi rnio n r rnr n n r eniun yn r nrfifl epur

r'la13 d'clru.r

aou{ud... nrnGrufi rrcs

aanrarSsufvlonrnur-s

1- c{rilrenend'eoeirrafifirfi{?{meuu1 uayafi66'r16.:,r'rilrtil1{ilaclutd1uififiil
oirr 1ldoeir.:tr

2. d1 ri 1 rn uo ntdd r c{ fi fi rfi { ?r mruul ua ;a fi 66',N6.: fi rir t:J1fi:Jeyletri'lu

fiin:Jes,ir{utdodrrtr

areadT f,e_u

nrnir:lrvtstrft o.rafi fi n ?tcuu1 unsdfi fi drr6r t:Jlfi:irylenfluitrdvr uay
G{-roo
{?FtlJ?gq1au

lorJeaa.rdn,rau6auf

drunatrf fnfinsrarmrn

1 . aiuretddlnfi fi rfi.:neezuur uascfi 6dr.:fu e',nirtrj'l6':rastgni.luim6yr

rir.r lldoeirrtr
2. o6uretdl'rafifirfilvrearuur rmcafifidr.rfu.itirt:J1fr:Jrslamiluiia:Jry{.riu

tfioeir.:1r

irunsueunle fnfi nrrnrrrao

t. hiruqaratfr

z. rfi'oiltesnerruff

d'ru qrua-n sogn-srJroas d rin fi n rr fi vr q fi n aeru

t . fi nrmjruodr.:fifiqfi rnflsf (criticat Reading)

2. ttan{n?rrufi nniuuasofi:Jarelunq,rutff

g. c{ r il r an 6a u r?er d r4 n rn yo6ur ehirfiioufl.:16,

+.:Jrrqndlff nfi Frfi .:vraeruu,rlufi c'n:Jeyir{utd,



a-v
nqRseilR'lettgila

lfirin fi n ur ofi :J rr e riat'o . 4 fi fi l{rJrsleqd'lun r an r nr n mniun vrui'fl rp u,r'[u

frinilav{r{ulfiodrtta (rinflnurinsnrlu tfifinoilrrJ1a{'ru trl'1:lfin:r.rffun{rung$Fnu

Ln s{e.:ufi1 riaun r rofi ilme t dil nrf)

felrt.rvrt 1g - 14
Ud'urnunruntrlfi6l

1 . 6 ou n 1 Nrin fr n m rfi fl r fi'l rdou'r ua yurufl nfn r?n.r ri I dl.nJ ryR vrf,

a udr.n{uf d r fi fi'o n r ds ra6a d r n r ru uSatri

z. {i{auonfu nct r{.ruilrerorfi q naru nmr?sunr anoulud'chNfi r g -
ta qvrfludnnt*tfittftfnfinmurinvn{r drfi'ruvru reuofi:Jme fi'efro s{fifild'ilrylfltdlu

n1rn1nn1?niuarufi'rIeyu,rlufi n^nrJay4,r{utd'odr.rla
&
d-uuat.rurnetrg"turi

rin fr n ur n v16'6u uffi n tf r K{ua nc r ru fl ne tr 6 n rfi u un ynmn n rn'e.: rfi .:

itrnra un vnrrriauf[uurr r?a.rfi murareT.:trif;n r nn{ruriaun rrfir rs{uo

fu ldo lts.r n a r l fi h l ffu n ar ru g1u ri

rin fl n un q vfi lo n r ad ua n.: no T 
ru ff n c 1 il s{'l rJ 1 ?otun r nfi o ruTer n c'r ruff 16 ru

un;neruf;'Luri lou r.irunr af,i nranuu uurn.rffo dr nrr.rnrulun 4'ru

f,u ua n uJd s u aar il f n r,r l rfrlqlu na'n

rinfi n urtdun n nln' aua c 
T ruf fi lffn r n n mdun{r lfi ru rfi u ua yf r m uolun a r

&-ryv-y
fl ucail n21 rl guass a?s tiiau aau f,
n 4 u iil u.. ui uu r,?uu ris.: $r'of r rnuo
a.ult![dn{tHa,{,lu

bisk fre uil un { ru a o n vr de ilofi :Jnfl
&o A
52[il{T 15

ilr uuurnaor{orarnduqvrf,vn.rnre6eu unsfr ,r uilu:Jecfi unerrufiryrolq
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dlrsnlfresilg
sdos rvr nfi n nr eriu uac nm sJilrqg sfl u

1uffi n :l ay,{ r iuros rar fn q yfi ne utri rniuourff r il r n- s aflo{ m rua niu
e4 uY
fnHnsrorqqvr{r{urisutriri'ud"ralunnurinuiofiq:ifiruEenturYuryu"itwr{r r?1

o r qlt nr d t 6'iu m l {n q r n n r a{u s{ n r n 1u{ 1 un 1 "tr 1 n u6o ir uo r u r afi ?u m e u r or o r q fi
,lttro

q n 6r r{'riruiruruur n1u{u4 n frrJ nrrfl rfl ufru q y rfi ulfi.jr " nrutri uriuou" rfl udr

firrot*inriiuuoirmnronrrni,i'rqvrfindu luvnqafifi6Ern6,1 1dd. 
,,r'r.udrqyrflu,,

(probability; u?n "ton'r6" (chance) drdrdr nmrurirqyrflu qyfirn'elcfio.rri'u6,1 
1

Ar.
6u rdu n1?ilnno{ (experimentat) aradvrf, (outcomes) :J?4fifud'codrr (sampte

space) uayrlrqnlrnl (event)

rtaAvlue4ilfi{n2os1{
-.r--.-i^^,--4-^t-rj -qu | , o ztt A
fl auvr nrirJd.:rjF4ilfu fleodrr qvdar{r n,rr:J r{,l'[q rfi fl erTu "n1til nno{"

unt "r{nfrilf" 1uvrT snfifi nrrnarno{ u:Jledrnranrrrirfiri.rtfirfirrarnrir.: 1firflul:J
ld'rdu nT rlfluru?elrg evrfinrun "ni?rrpu.r,re1fa" ufu ,,rufuryr.:raffog, rinfinrr
rfrraouirT g{fi fi fir relaulqdrs{ouldrdas{ou nn ar n fiqsfi uFi z od.n 6o,,6a:J1ff,,

u?a " s{oil nn " urirlr rm 6utq nvuuufi rin fl nvrtd ar nfi rfl utrltdfi qyfi ft usi o qudr

avuuu4l 4 nmlimafi fi r.r afl o{ n1 r?r naol lutrr afi fi 6e n.jr,, ara dfl f"

n-zorirr r torefttillunrre-.:uiil6'u too nrnr fnfinueqyl{rcnrirtrirfiu s u,rfi

firur n g{ u'[q rru r,. 
^. 

drin fi n sr nuudtirn r n 1 a Gru fiufi r rfiui'g qru r "ir n 1 ?il n a o{r

fiowta uayarafrnf,ro{n1ril naot rfl uoytrtd:i,x

i6rir qrnlcilEinr?ilnna{ fia nrrr.:ase,syrlir 100 uJnt

ru a dvr f 6 o eye, ; r.J n,r fi fin fr n tnlfi"lun r ai.: n r n 1 n Gru fiufi .r rdud''
T,
ft fiqcfi Fird'.iuoi o fi.r s urfi

rfi orq r n " ?yss [r n 1 " rfl ud'c rr:l esio rfr as ff.rr?uar a dn fr as n r a
Saao v 6ilaoo{utitJslu?uouuri



nroeit z ur.r.ru^ruuurr6onnouitrnninnrani,iru?u 10 i'o ffraulqdr

runr.: ri r fi or fi fro q.: u r.i r n r ev 
^ 

u u. dd u u rte rua yfi p,r n dn rfi rnutlffio ytnir r
i6rir qrnlqyrd nlrilnno{ 6a n.mfrrffoaoulmnril aamn{

arndnf, 6a irucufr'ofi naufi nfi rflul:Jtffi o o, 1, 2,..., r o {,o

rfi o.: q r n d'e u:J r,. d r ue uffo vr' qr a u fi n,, rfl u d'e u:J *rr :.r tri ri o rfi o.r

run sriutd'fi'r u d's r?u ar a dvr ffi rn ut:.tlfu o {r n 1 ?il n n o o dfi I r ar n n'vr d

rJi4 fi d s rn"'ao dr.r 6 o rr n t o s ru n dvr ffi rfl utrJlfiri.: u rJ n q 1 n n 1 ryr n n ar u fi r 1
u 11 s !u n dey d'n unifi 1fr uvr uG4 fi fi .: d'c o ei.r.: 6 o s

s't-eoeits g r.na' firir unv lurfliu trurTut:Jrfieermlud tfrqol#o.:rfln z fiol Ine
qvfrasfi nub ut 

"dou.uaurder 
nwr:-F4fi fu d'roeitlarnrar{nfiovjrqy{nfior

t6'oeirrtnirr
a{o i tu d v ITErir rf,orq r n dor ii t n uuou nu 6 er d'.:riuar n dvr fr o.: n r e{orio.: fr rfl ul:Jtd
"- av 3vr{uilniln{u

t. rurd , (firjr,trrfliu)

2. fidr, (rur6,'hrfliu)

e. l:lfiliu, (firjr, rurn')

u'-oo]-
dtriu G4fifufieaei,r.r s 6o { rura' , (firjr,"lurfliu), firj,r, (lra','lurfldu;,

turf,iu, (firir, rurd) )

i r uc u ru n dn rflluG4 fi fu fia a cj r r fi ,i r uc u,{,r rin 6o g

n-2oeirr + . 1un r eri'r{o e au:J nifl uu u 16o n nor4 r ue u s {o ci.r 6 ulq

+.t rirqnuioa-n

+.2 ,irurufiofinounn
!

n.ruT:J?4fifufi'aocirwo.r i'o +.t LL Z 4.2
aac - oi -TGdr :J?4fifi.r6'eoeirqoli'o qi 6o

S = {(TTT), (TtF), (TFT), (TFF), (FFF), (FFT),(FTF), (FTT))
oJ
Inefi r uil1efi.:nrrdrfroaauqn

r uilrsd{nrrfr rd'aaoufi or

na.n:.qriunr i:qarvr{q



rJ}4fi 3.:d'codr.:rod'o l.z 6a

S = {0,.1,2,3}

rril1*r ru E'[unren n a a.rufl.: 1 G4fi dt fi'roei r.:orefi il1 n n.i1 l,o r rfiil
g te
Euoqjflu nretlaulqdrnulq d'c u:Jroytr

n-co ehr s 1un maouimn t*rtner fi ruun ra a1 d ou 1 d'eTrJ.: n.:urG4 fi fi'r fra odr.r

fl o{r?v€Jvr'r aT (6 pr rfl uurfi ) fi rin fi nur nuufirqv"[fr"lun l raou

i6rir ttut,ou.fi'rindnm1fr'lunraaourflud'aurjeuuudardo.r dsfirhrh*si o d.r oo

urfi
9,--?'- -a +d , ,

ri.:rJu rJF4fr d{ d'aoej,t.lqo.:rvrlaqn1fi rinfi ntnlflunmaouda

S={>/0<x<60}

Tnfl x doryeyrearn'rindnrrtfilunmnou
Fo]e

:JF4fr as ficodr.r lud'radrr s rfl urr no riuoi

ru4nreni

lunr m nnaou.o uio,r.orq au'[q rua dnffi rfi odurur n n"ir r r,r ndnf, rdu ar a

n1t4oufl o{rin 6nu'r rm a utq'i'rrin dnrrq vrir{ofl ou 
Q 

n u r n n.i r 5 {'aq r n n r efr r t o

ta
-J'-a- e I a -vriu6o .'re{u"ls'ilqvrfin^nfrnf 6, z, 8, g, il?o to fro nrrflflarndvrf,fig{u1q

qvtri'ldarnandrdee urirfl unq'ruzo.:uiaur{s{eura.: aradn#nutlu
ru 4 nr aoi da rr n do s (su bset) to.nJ?4 fi 6'.r d.c a d r.:

rm1?rnrntnura'r1:ia'rudnnnidl,{uyruruEnraninrt{vrtirprwnrmd.:nqu

6'ofirud1ur! uriu n li?a e rfluffu

ffroeirs o a ru 
ry fi d r rm fi fi uf,fi q s rdo n rfi oud,r u rn^uil r{ ril z auc,r n ry{.0 uy?.i il il n 4

audr:Jaynoud,rEr r,'rr d1 rds,r mydu qrur

o.r :J?4fifud'radr.r

6. 2 ru nnl rnifi un.re*6on r1,r un vd* rfl urfi audaru 6umrr
6. 3 ril qnl rniTi un.rq vrdo ntd s r au6o frru rfl urfi oudail 6ur r{ fie e

rua.n:.qfunr i:qarvriry
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s4 = (fir, dt)

s5 = (dr, rfiat)

ao = (rdar, d:J)

d'.rriu:G4frRqFrrotir.: 5 = {a1 , a2, a3, a4, as, a6I

dry frnuni E' lr:r1'rfi { rsnfr ilrvno:j fi.Jfl nilrfi nfi oqjtu s uritrioqjtu e

n"rod1{l z e'r n d'eor.ir{ 6 fr'or n r eur na 4 nr rnid rfi aumru 6uill{fl o{ ur{q ylcisr r
u?adru

i6rfiT qrnneodr o t6',jr ruEn,renifihifirreu?odrurfl rfioud,rilr6uur.:raruprr fi
ara n*vrf,rdfl 'r 6o a5 riudotfr' rd fl e ua vdr rfl u rfi oudcru rrruyr.rr

d'r riu fr'r tri e 6o ru E n r rnifi unstd'1fi o uee ru 6un r.: rfl ur r e ri6o d:.r

E' 6o ru 4 n*nifi un.rtrifi :r, uio frru rfl u rfi aude ru ra^un r t
g,={ab}

qvufrudrnrutfinro.l E' n;oqjlu s uritrirfluarurfin:ros E

66rfir o. t aradr^r:f'fi rfl utrjffi'f.ruu^ durourrdon rfi auaeru rfi urr.r z 
^u 

fi ft d
a1 = (ltc, dt)

s2 = (tte, dru)

s3 = (trr, tfirr)

o. z a utq ru 4 nmnifi uorrq v rdon r re rrn vdru lrj rfl u rn'a udo ru 16 ur r.:
I

n{Uil S1n 5 = {a1 , a2, a3, a4, a5, a6}
- cAue .

ar n ftr :ifr t6' r r ? un ;dil rfl urn'our:H 6un rl fi ru a t{'r'o.'r6 e,) 6a az

ft riu *a E n r rnid unrq v rd o n q * rasfru t:j rfl u rn' auro u rfi un r r fi a

g={a2}

o. g a u1q ru q nT anld un{q vrda n rmri6od'rutrj rfl urfi oudr ru r6uur.r

ru n dvr ffi Iff r T r ua vfr:.r rfl urfi ouae :r rfi uyr x fi un r fl i.r n d'l,r frn- EJ r t6'rd

a1, a2, a3, a4, uay a6
yr

d'rfu rr 4 n r enlvr' upx q v rd a n r r e un vdl.rl:J rfl urfi ouro ru rfi uy'r do

5 = { al , a2, a3, a4, a6}

n a rrrtd m u dr os rH 
E nr eai (compreme nt) rir ri tau rrG4 fi fi\ fi,r o d r lrad.r

rflu s ruEnrrniE rfluruEn*niln 1 norundruurirorruqnrenie H'eruuyrudee

rua.n:.qriunr i:qarvriq
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6u l na #ut n fi-ur as uu 4 n r ani (intersection ) fr'r ri r uu nt#:J?4 fi fu d"l o d r.r

rafl.r rfl u s un srirvua A rnv a rfl uru En r anino.r ru 4 n r rnilnr 1 6uino irr rrd'uro.r

ru,t4nreniR unvrunnlrni e rdfluuvruffrEj An B ururerfil rqmfiilrsna:JdeEl
o.Jro

a:rrfi nfi oqjluruqnrani R urarru4 nr eni a

n-r a ei r.r a u frn q n a:-F rg c-u r ri?t ar ru u ri r s r drr ri r u u nl#lrn fi n m ra' o n ar EJi r r

dugru t araQmerneTaimn^'ugru t firiruurfo"u, g mflit.r 6o prninn,rani
vyv4 a ?4 _ a ' t4 y 4 a 4 alillts1u'1ila1f,16a?ilus1u unvnaunrrnoirilar6u unvLdanflflimr6onraS t

arfliqrqrnereritrrdonfr'o"ur g mflimfio nmrnryuin nrvrfirlurdorfru ua;
- aZ y

n1 ril ruT ruo.i Ft u s.tlr't

e44
uRnnlfl[non

a. r :.84fi d.r frrodrffi oqererimdugruunymeim r6on ra3fi

s. z fr 'r ri'r riunrtri n 6o ua 4 n r rnifi rin fr n rn rd a n?t.r dugr u6o
^^-A---, qF - -d rJ-
nn?n nr a nifi uglu ra v B 6o ru 4nmnifi rin fi n vr rdo n?m 16o n m? er e?s1 n 1 ?ry,r 1 r
rfi n#a n r r:irgd rdo.: fru s.:lr. r ru q n 1 rnifi rin fl n u,r rd o n m ai r r dug r ud o
-.F "& 4 a 4
n riln n r a n ifr ug ruun ; rd a n :-r flim 160 n K? n mrn r s ifi or ra6o n r erirpd

i6rir fr'thi a1 rwlu mstmnn?mot.nrf**uglu

a2 uyru r1flirrQfl s.r.^ r idug.u

a3 rrril msitr noufi.Jrnafrds.: fiu

b1 rLTu mflitrnrflilryrrin

b2 uyru a1 nimnrul,ij4un%o Au

b3 uuu araim nm:irgdr:jo.: ffu

8. 1 :J?4fr fu 6'roei .rlr o.:mEiir.dug.uun y:nsitr Ldo n rn?fi rin fl nur rd on

6o s = {(a 1,b 1 ), (a1,b2), (a1,b3), (a2,b1),(a2,b2),(a2, b3), (a3, b1 ),

(a2,b2),(a2, b3), (a3, b 1 ), (a3, b2), (a3, b3))

g.2 qrnlqyrf R = {(al,b1), (a1,b2),,(a1,b3)}

g = {(a1 ,bl ),( al ,b3),( a2,b1 ),( a2,b3), (a3,b1), (a3,b3)}

ne.o:.qriuvrr i:qarvriq
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I

ru4nranifi rindn:g1 6oneruitrdug,ruda nninrnc rfdug.uunyrdanrlflim rdon

ra? nrernryrfroruio nrniryr'6o nn e

d'lriu en g = {(a1,b1), (a1,b2)}

g ufi euratun nrrni (u nion) fir ritaunbfl:l?4fi fu fi'tadrrufir rfl u s rny
rirurprA unv e rfluruqn'renioorruqnreniln 1 grfluuto.rru4nmniA unz

ruqnrenf g rfiauuvruffcfl R L,/ B uilrflfis rrnfirJavnoud'cErailrfinfiadlu

ruEnrenln u6oru4nmnie

a"r a ei'x g q r n Tq n tflu fi'e o ei N 8 s { u 1 ru q n mffi rin fr n ur d o n?m nuug. u

arfi n n r a nira?oersit r rda n rninrernryrfi or

ffi T 1# n fi a na E n 
T r nivr'rin fr n ur rd a n n ai t r dug r u fi o pr ni n d r nut ir,'uug,r u

4 = {(a1,b1 ),(a1,b2),(a1,b3)}

e6ouaEnrao:ntrinfi n*rn'anr1fl itrra*onra?ntrnrvnlnr
g = {(a1,bl),(a2,b1),(a3,b1)}

dtriu uu 4 n r rffi rin 6 n ur rd o nim dugr un rfi n er r n n iriiq n sim rn' o n ra?

ntrnrsnin rdeuuvrudarl A\J B

qytff nr,l 6 = {(a1,b1),(a1,b2),(a1,b3), (a1,b1),(a2,b.l),(a3,b1)}

ruEnranidtrirfirrderurTu (mutually exctusive) fr'rhln rny B rflunas

m4nreniln 1 ua4nraniA uav a nvrfluru4nmnifihirfinm:.rrTu firiado

eA B= 0

n"taeirq to qrnTsild'lud'eodr.r g 6ir't#
- 4. .#---e--.-_+_ -_^_e, . a . tA no M4 n1rilfl iln fi nu,tuionnsit,rfl ugtunrEn Ataai
^4- ,c4-q- 4- ^.-a o E i,B no ruanl?ruriln fi nur r6ion?.lEla{.Ifr ugrunrvrfl {u
^4 "A- < Ic6oru4nrrnifr rinHntnm-onnee-m6onra?nrarnryn?or

na.n:.qriuvri i: qarvria;
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s{nf?q60u.i1

'10.1 Lu4n''r?nf n uav e rfluuu4nrrnifiifirrdeilrlura?otri

'1 0.2 rr qnl rni n unc c rfl uru 4nranifi rfi ndcu rTura6otil

10.3 ruqnlrni g uny c rfluuraEnranifiufindruf,'uu?olri

ifirfir qrnlqvrriqytff

4 = {(a1,b1),(a1,b2),(a1,b3)}

g = {(a1 ,b2),(a2,b2},(a3,b2)}

6 = {(a1,b1),(a't,b1 ),(al,b1)}

Iv4
uilno

10.1 rilqn1?niR unv a lilfiaurfin.f,rrTu riu6o nn B = 0
f.rriu na4nrrniR rnu B rfluruEnreffilrirfinmrurTu

10.2 ruEnlrniR uay c fiaurfin{rrYudo (a1,b1) A/^\B;e 0
Yr

#rriu ru4nrrnin uay e rfluru4nmnSfirfindrrriu

10.4 ru4n1?n5s rny ctrifiaruTfin{rfi'u riu6o en c = 0
v

dQrlu ua4nrrni s rns c ufluna4nrrnifitrirfinderrTu

avtnnilnnlauu

1u n r an n a o{r N n A fi fi .r fi rer nu"[q 6 a,i r ue u zu n a'n ftd r,fl utrtldrff.: ra ru n.i r fi

{rueurviT ta ovterirr Tnflrqv{rvodrrfi.rirururvirlnrfluaoda.6,19fiqyri,rtilfilu
yv

nrrdruarun,r'rildrqyrfl urarnrnfi n ru4n.renl d'rriu"[uri'e{'afiqynd,rrfi.r rn nfi nnra

riu a i66a radnnra4ru (multiplication rule) radnnrturn (addition rute) nreuiur

flu r:Jdfl u (permutation) uay nra{nu{ (comb i natio n)

--g ?, o i a ^ '- '- o t4y a, I I

udnnrannr rirnrenrynluu{xJ 2 flurror{ fllJnaumnrl[n n ,]6 funoufi zq

-9- rlyscoo+iot\fiw?)"Yd\s/tyad
il1Ln m ?6' SlUQU?f'?ttUU!1J Lnil{UilnTSyyt't{'tuuutJ [nLvi.tnil nm i6

frraeirs 1 t ilurivr n rd'a ii uun e1flttr Fir{ 1 riiohirin fi nm 6onnr vw rfi aud'rd
^--=-^-{^--^--4^a.-. a. d -4d,a e1 e d
t"luc5''ry{u31u u 3 et1 ?'1fl?fl1tffonL6? }J 4 e$1 undnE l4nnuqsFlosa{ilvliluu

6trurfi'rarfl6o.dug.uun ;nsitr 16o n ra? srurd ru'Jua6t?iuu rn'ltru11ffifi

rinfi n tn s y rfi o n a{ il y ru EJu

na.n:.qrTunr i: qarvrin;
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i6rfrT rfi o.: q r n d 
T rin fi n tn upi n v n uq y d'or nrn c rfl fl u Geluf* n erit r dug l ura y

er a? fl mo a n rd d'.r riu6r da.i tfl un r rn rvfi r z &unaul^ a fu no ufi t do n r rua' a n

rroimdug, u6.rfi 3 rrflir,r riudorTuBroufi r fi g ii myf,unoufi 2 danrem*on

arErirrra? iirfi + rlErim tiuduo'uruufi z fi + ii

Trr u16n n n r r 4 ru e 11 d',j r i r ue uid n m rd o n e r fl ,r-o. *tug. u un y 11 fl i r r 16 o n

ra3fi rflul:Jlfrqyfiri'sraruer 3 x 4 = i2fii
il r,r'r€r !u a lu r?arro.: nl n 1 ? g6u firfi nr an rvfi u r nn dr z r?unoufi a 11J1 ?n

:rfl1etffriun'o ri'rnmnavdtafisfi r #uruu s?uroufi t ru'vn.rrdontd n, ii,?uruu
fi z fiv'rm'ontfi n, i6 t:Jr6aer lnun'.,#unraufi r fin,wrdonld' n* i6 ,irurui6u?o
oi'r uc um r.: rd o nvi?.: u :r n fi lfl utrJtfiq ; rvi r fiu n., nr. . . n,, i6

n0nlruxn nranrrriruflrff.rfivrrrn'on z ynrrdon yrrtdanfi r fi nt6
vrrr rn'onfi 2 fi m id qcffifinlardo nfi rfl utrjtfr rvirryu n + m i6

n-to sits t 2 u u ri vr e r d's ri r vu n n ui m dug'r uhi'r6o n dtd n rj ruit r 6 ni m n r a n ifi g

ar eJ?m n rj ruivr a r rt r n sr ifi s ar flit,r rin d n rr fro{ r?EJ uar fl e-rr dugr urfi a.r t
ersitr qv6onFErunrnnrjru'lnfilfi erilr,irurur^6f.rurur,fi,nutAfitfnfinunqvrdon
daz
ltflil?1u,]{1y{lJg'tu

i6rir rflorqr nrinfi n urq ; ffa.r rda n r?gurfi fl { r rr Erim rvirr?u r?ru fiurin d nur
qvfr'orpTnRu'[q'irqvun'anFlunq':.rnninuian{ruivrd 

d'lr?u 6rfiyprr6an 2 nr.:r6on

vn.r rda nfi uft 6o n 
T erdon n ejru nr n?m {i.r fi e mait r riu6a n = 3 m1 16o nyr'n or 6a

nrerdo n n{ruivr rid.rfi s ar flim riu6o m = s d'.rrlua qiltfr',j r rinfintnqyffi n 1x

rdonl6'ri.:rarurr s+5 = Qfi

ul.tEr nr Fr tur6orrar nfl n 1flJe n fi niurdst fi'u nfl n 1rgil firfi vr x rn-on

rrnn"ir z vrrr6on fir{1illenrtlratd riu6o eirnrenrsriruftfi t vnrdan
vn.:rn*onfi 1 fi n., i6 vn.rra^onfi z fin, i6 l:Jr?nEI 1eu6.:vrr.rr6onfi t ru. n* ?6 4ruru
A4fdod9l
46u5n,ituruyrrl rfionfs raru erfi rfl ut:Jtfrey r?ir rTu n'* nr. . . + nn ffi

na.n:.qriunr i:qorvriq
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€ty lddd{oiid-'t-
n'reles{f, ulilaeril nanl?refl{a{to.is'tu,]uuu{ {.io1s ttej{ci.ifl a.:fi{uiln

ri6orfiENu'Ndru lnad'rfiufirorfiwa.rfionGEJsfin,l'uJrrrJ1fl rdu 6flq,i'rueurnr 2

,iruru 6o t fi'r z u'rn6ec t riou 2fr,^-J6tz usifi.rr?ss 2 riou r fiqytfi zr neniqy

rfrutfr'irdr 6'uro{niru.rurngii neriluilre

ffroeirr tg fr'rfi,iru?urafl 3 4rueu 6a s, o, rrny 9 rfiari'r,i'ru,lu,*ofioru^u.
d o v 4 e rd ht/da-i
L'fl{A1nU Srtffi{fl :.Jtungil [nn3fi

!4 9 C qt1 v o i.r ,oon ^ o - 7 otffvr1 tnfl n1? mlinnnlteEu s1uxilraflTilaqilyt{ trin 3 slueu FNrrJuslileu
o t E d- o I I
nluuu{nqu:J 3 Fllttuu.i Fto

123
Frufi'ud'ruurird r rfl61:J1rfi rdonldq, nfi'rmr 3 ffe

d'r ullri.rfi 2 r?1 ff 1 sJlrn 16o ntffqr n fre ras z fre Ownvrdo n1rjludr uuri.:d t

udo t fr,r)

drurailsfr 3 r?161il1?nrdontfiqrn6'ernr t d',r 16oq?.r rud.rfitritfrudan
4dvt"-

t?I?lrLUAOtfleJ{ 1 AQtYIlUU
I

d'r riuTBr EJl{n 0 a o{ n 1 ?e ru,i ru.r uain l a r?a.{ ffi.r uJa'su rn t g,i r ue u rfi o rir

,uofio"u^u'r6a{qytfr 3 x2x1 = 6 i6 tduri sog, 596, 659, 695, 956, ttar 96s

o-d{vrdoad
iruuT6nrarFsoa=u ruasu s.tilQucrfl o.:nrrr?srdur:Jdfl uro.:R.ifl o.tsv

l^-.^- -^^--F -- 4- J rGr , J \ uev3n1u?cus'lnn0ilils1ilnonfl nlf4ruuilra{ 6qilriluuFtnsNou[r16dlu
. 4i -^..,t4-.- 4 -- e'i , v Y o ,, -6-l1. nltt?El.t6{:.Jt1jnau6{tfl0.1 n 6itylunnFll.:nilfi{uiln qvFfll.Ld n!,16

tnrafi n! = n x (n-1) x (n-2) ...x 1 !!ny 0! = 1

dvridtr{!,v"-;z. n1?r?fl{fiutljaflud.tflfl{ r 6{ q,lnd{To.iylL[nnrt1{nur{lutn n ds
d h9

(r < n) syttfl{m

nPr = 
n' 

aB
(n - r)l

Tnflfi npr ururafr.:,iruauiinT a6mdur:J6flud{flo{ r Ao u.nAor"o

t{oru^ n Ao

nnn:.qriuvrr i:qarvr{o;



84
.,

3. nr a6al fru r:Jdfl uAtt 0.1 n 61fi unn ri'x rYu leret fi"s{ rfl ue.t il n il q; r?fl {16'
, -.-ad(n-1)! ef

.1-,Atr-'i-ro o
4. n'] fl ru.i c{u rl.ln Hua{ro{ n 6rfr iilrt R.:{.r rYu q y 6fl {16'

n! oi
[nflT n1 * nr...* o* = fl

n., !n, !...n* !

ff'laeiT .r ta finrir-utuvRlvrd.rnqu 4 6'rda a, c, n, uov w ritrT r?fl{dur:ln'suri't
d h 94Jad

4 FtCSUT?ei{ Lnnefi

iGrfi'r nflrptuvfit + d'qunnrirrrTu rirruT dEndur:ldtrurir + A'.r qyr3s.:ldrvi1ri'u 4t

i6 ra?orvirfi'r 4 x 3 x 2x 1 = 24ffi

n'raeirs rs finrirgtuyRlvtd.inqr*a d'e6o a, c, n, ttnywrir:ir6fl.:d'uurJdsuti'.:
^ v d h9ia4
2 n?qvl?fl{ Lnn?fi

r^Erflr vr{rytuvri'r + fi'qunnrirtrTu rirurr?a{d'uujdEru z fr'r l{4mrnrr6nftd

(n - r)!

trrsfi n = 4 LLaz r = 2 d.:riusyr?fl.i1ffrvirrT:t

4x3x2x1

-tzld(4-2)l 2t 2x1

ffroeirr to finrirgruvnlffid{nqn + d'e6o a, c, n, rrnv w riruT Gfl.iri'uuJdaurflu
ar h %i^d

'l{ na:t q3t?Ej.t Ln n'tfi

i<^e_ _^^._.{_.-r,, ,4, j i ! -r ,, . ad
'J6il1 n1tl3fl.iflUr1lAflUfi{flO{vlttnnnl.inu n 6{ qtr?fl.ttpr (n-1)! i6

-Y d
drfuqrrSflsr^rflryturnrmd'rnqu + fu6a a, c, n, uny w rfluarnnrulff

(4-t)t =086 d'tfi

n!

4!

na.n:.qriuvrr i: qarvriq



orradrs 1 7 qrurdru'ruaetunr r6eNfru r:Jdeun fcprurtudl "statistics"

iErfir dr "statistics" nrfineTrgtuyfitri{rfi'u6'ld r, t, a, i, L!fly c tnfl s fi{rrTu s
- aY o ^ - ^az " ] 

'Fr? t:Jfl1nu J n? | ru,firrTu Z rT,t firudo a rLny c fradr.:ny t fic nrrirrliuuafioufi

firros ro drfiur.:6.rfi,i'rr:'u d'r#u,iru.rui6r?er.:frlr:i iuuouofioo^ n firfifirr.rd.:

! - | u nl o o s - otrriu qvtvirflU 

- 

Ina n., = 4tu'luutieptur s = 3, n, = {tu?u
n' !n, !...n* !

neirytuv t = 3, n. ='irurunflrgxily i = 2, tlt= {rueunflrp$uy a = 1 ![03 oa =

,iruaunrirpxilu c = 1

J a o aatat - ,A
lluFa,ir ue uTE u?s{ du r:.J6 EJ uro.ru rirprurlu d 1 "statistics " q y rvi I rTu

= 12,600 i6
3!3!21M !

vr<4{d"lf,d^'.{
n1 aer-n u $i 6a n r e[iFN d,i n o{ {1ueuuil.: ft o r q Ffl sd{ t os rfr rJ{ u1,{ d e il{

TnEJdrd'ufiqo.rfi.rm.rfiqnfisrlrifinc1ilu:J1s ra6oorqyoGiller'i1Er 1fr6onre{rrn{u
4 J ! - 4 e e 4 v 4 Auv itol6{ro{tluta{ tdu nrerdon d'c unurinfl ntn 3 nu slnn 6juin dnr*T fr ldrneor rod El

q{ s nur?n r?1a1il1?nfnfinsrnutraurioufitfr fiqfiqyrflu 3 nufirarrdon drd'ufi

rdo n ri ouu a'.rtri fr na riluil r s

n

10!

od
fl fl.n:.quuYtl ?rqaln?aJ
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" -- v I I der i I e d o e , -' e U'rq1u2u26R1tSnuil n1il4{tflO.:YtlLF|nF|1{nu n n{ U1tJ']qnuil r ff{ qyqn ttrgq

nl
' ' a.€{

ncr : efi
r!(n - r)!

ltttl

lnavr' ncr uilrfl fi qdrur uiEnm{rruqjfi sao.: r fu qrnfi.:rasfi un n Bitsri'u
9l

vY.rurupr n a^.r

ffeoeirs te il*fnfinmfitfirnrerrqa'Er e.s dut:ldluxu 5 nu 6o 4na, aruQn, nT?vrf,

ifia unvarorn {rurdonrindnrn 3 nru qyrdanlffiuuu

iGrfir n r e{ru 16o nrinfi nm 3 pru rfl un erfl ror nr y{rruqi urn rnr eq y rdonlfrtneriou

h,d 

" 

-, qe 
- 

n! q o o a4tilfiprcrilu:J'rfl 6'.irfu nrnrlfr4me ncr : lunlrAru'truutiru.JuEE
r!(n - r)!

tra I

1ufifl n = 5 LroJ r= 3 uiorryruri,rqytfi uC. =
5! 5x4x3x2x1

= 1046
3!(5-3)! (3x2x1X2x1)

j '- ,-^aA @ h rh oa- 3
{{Yt{ 1 0't6'y|luuHl Lniln{u

({nr,oruQm) (4vra,nTfuf; (4ileiria) (4nr,osorn) (nru6n,nrtnei)

(nil6nFrie) (arQn,orarq) (nrivrd,q^rig) (nrEvr{o{o1s) GfEJ,oqarq)

nradruaar nrurirqsrfl urosru qnrani
itvyydiaool-l

q r nfr n ai r o :l r {r.: fiufr r il n r avr naol fi fi G4 fi 6r fi'e o dr.: s rra rfi ru E n'r rni e

dsfi rrr au1q6o n mrudrqv rfl usar nr afi n ru 4 nmni e rfl uodrrte fir riaufi q y

n air'1 6{adn r mr n m t drq yrfl us a.: nr afi n ua 4 n r rni um nr :n rfc'r 6q ils fr al n c r il

il'rqyrflufioyl:rir.r

d-qrnqrfu ar nmilrirqc lfl u fr'r e rfl uru 4n mniln 11urF4 fi fu fr',leri,x s

unvfi'r riruunt# p(e) uvrun,tr:rilrq rrfl uraln r nfi n ru 4nmni e dqnqfror ncrll
I q .a- &

ulqvtuu svila{il

1.0<P(E)<1

z. P($1= e

3. P(S) = 1

nra.n:.qfumr i:qarvriq



q r n dqnqf g frsduilrs ne rvjr rir ner rurirq rtfl uro.: tu Enr ani'ln 1 n ;fi nir

rurnn.it6oryirriu o urifiorfirirriaflndru6orvirrYr t uun^.ndriotddr ncrruriTqv

rfluso.lrtrl.irsqvrvirflu 0 $n;nclsrilrqvrflurosr.Bnfidcffqocirtra?orfinarnd'nf
ra,4 o-

otr.r{r lrrofl'r{riu.r ru s qvfirirrvi'rfi'u t

6-raeirs ts {xfi'ooeirtfnfinsT 1 nuqrnfinfrnurfiiuru n20 AuuriavnufiTanra

qn{rrvir 1fi'u

t 9. t flr 4vr rrflurin fi nurluriord qrur nmruri1svrfl ufi q v(utff4n a

t g. z iritr rfl urinfi ntndnriowfir qrur nerrudle;rfl ufi qv(ru1fr iria
.tvt6rir 19.1 rfiomT n'jrfirinfinsnrl'lr:Jn 20 nu upiovnufilonT aqnrdonrvir lTu

d'rr?unerrurirq yrfl ufi ayr ruro n r'un = 1
!zotv

t g. 2 rflorqrn'iririErhilff ufl urin fi nrrluriorfi n n s{il n on dlfiunrmruilrq v

rflufitrieqvnn6on 6.:rvir o 
I

pTrodrrfirflun.ru*^olfirfiudr rirrr,rruillqrrfluro.:rrannrrnilrr qcfiFiroei

ruu.irr o fi'r t

n-ra eirs 20 asLruilfi ouitr rfi ru 1 00 n vttuu qsur nr rruriT qs rfl ufi rin fi n lyT nuradt fi

aouitT nefi mflrrqmfsvtfinvuuu 1 20 nvttilu
aqo i , '
? fi il'r [ufl {q1 nr1 n;rruurfi r t oo nrafi rinfi nsrs vtdn vuruurfi u t zo q'r rfl urt n'ir.r

Vrl

d'.rfu n,nuriTsvrflufifnfinmnuufiiq frnvuuu 120 nvrilu furvi,rTu o

d'co d r.r f, ua er.rhi'rfi u.i r n,t 1 u drq y rfl ufl o{ rr rt n 1 rffi lfl u rt n d r m y wi 
T fi'u

.d

4UrIrcrilA

iraeirs zt lurfrarr?surafl.:firinfinmvl't ,nrr,udu s.e {uhl4ru?u 3 nudo ornr

arn rni un v 4ivrei firarqr edffor nmfnfi nmfi fi rn an raa'a g. {utrl,i ru,ru t nu

d.r Er n rnq uu ufl nriprq or rin fi n r*rtufu fifl u

21 . i s{u'rFrcrruilrqsrfl ufi svc{uld ornenlq

21 .2 s.:l1,n nr r ililrs v rfl ufi q vd rulfr srn r r#osrn rni u?a ai vrei

v4qp{fl.n:.Euuyrl ?:qaril?q



t6rir n.*, uu.,d6o nmrdanrin fi ntnfi lff rnror rq6n g. a fi utj d'rrlu:.Bnfi fi .r

d"loej''t.:6o S = { 01R1, o,rnan5, 4?vrt.it

zt .t ilflfr E dorumnranifi drulffoT neni

P(D=1 
e q

3

zt.z nmud'rssLflufiqycCiltd arnl ra?o oT nan5u?oalvrrifi6o

3eq
P(S) = -=1

3
j ,el

rlJo r?'t n'r rq ud'r "i1 d'q n q fr or n e r rudr q y rfl ufi o ylnix Biatrj q ; rfl un r e

nrirqfir nradruerunmudlsyrflurfl{ruqnlrnilnr 1 ffinrr 3 uuu

i. tdnaraRn firnrannnouafir 1firundlr#rflutrJtff n oeir.: urinsodrtfi
o -o 3 | e YcY t

lonrarfirrfiuwir 1Tu ri'rhi e uiluruqnl?n5firfinrund'n6' t< od.x (k <n) qylfr',j,r

narruilrqslfluro.:nr*finru4nrrniE = p(E) - n(E) - k

n(S) n

tneJfi n(E) 6o ,tru,tuatnd'nrf'luruqnrrni e
,-.dr9

n(s) Ho,irururuadn:ifi ufl u1rjt6'rfi'.ruru nlu s

ffraeir 22 flfln1?o'rurr'luTerarrnerih1ra'on 3 odrr rr'o unrffinrtri rTnfr'c m;
vryT6'rniffrmer#rrilfloilrTil t odr.i arnr 30 uryr tinfinmdo{'.l 1 s1u nfforuri'u

usn,ir rTrlfir.Jovlrfilfi qrur Rrm ruilT q yrfl ufi

zz. t rni ffrq yfi'nfire rTu ffntie

zz.z tst iltq yfrn ffr r rTu ffn rYe u?e unq d ntri
A.f o n i&a- e'Tdrir lufrilfrrTlffr't 3 oiir{ ( n (S) = 3) urinyoeirsfiIonrrqqnudonwir lriu

z,zt ilfl# et 6o ru 4n 
T r# uri ffT fi'n rin d'rhlrinfi ntn

E1 ={rinrT,t} n(rt)=1
vl

d'sriu P(et) = -
3

zz.z il'il# ez 6 o uu n n r anifi rni dr 6'n rin frr riSo un r r fi rrtribirin fi n nrt,

E2= {ilaffe, un.rrfintri I n(E2) =2

Ho.n:.qfunr i:qarniq
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I

n-triu elrz;=

2. i6t{rrerufiffi.rfi'vrf firfinmvrnnor{r lryu n nf.: ua;finr.rndlrrf'fi

ffoqnrr t uio u..uilrqvrfluro*raqnT effifiarafrr^:i'rlu qsrvi'lfi'u I
n

n-r o dt 2 3 s 1 n R 1 Fr r3EJ uil' r.j 1 uil 1 tum fli m n' ni n n r a m id'u gr u r ru'd'rlu.: r?e u t o

,fo u.un.g6u rJlc{'r'r s nir riouTlunrn6suti'nhj finrr,?Jur.uao.t
a.&

n rfi n n r n n ifi uS 1 u2 o rq r edq y n r n n r rninc u rim y rfl udu1fl n 1 qcus yu r 6fl u

araluersirr nrfi n nra ridug.uz tnal#{'oqnn,rrr fiErufi iiruurl6'oei,r.r1a

e!-9- c-i3 d Gd o ! e
xfivt1 luvrilnlrillr.nufrFontrnevvrr.ir 1 t0 nrf,r ( n = 16) u1an1q6usJ161Ej 5

nio ( r. = s) ft rlu arq r nin rru1r;:r n1 q n1?nftrar:rilrq srfl ufi u1s nrqrue;m 6e u
arsluarflitr nrfi nnr n ti**ug.'uz lorEJnr rdrur runmrurirqyrfl uuuulfiqarrufi

durYvrf, ua;lfi{aryaqosnr n 6fl ufi ,inuu. ldrir nerrurirqyufl urvir n-u 
u 

- o.gt 2s

- ada qv a 
16

s. TEQ nfr drl rflun rmr nm:JdrqsLfl ulneld':Jayau n'r eninr n ror rdu q r n

:l evn u n'r rnltn n u'i r tit anr vro r n T 
n rioui'r.r fi nr fir rar fi q yrn n n r enie'rlon,r n fi r.l u

evm n Fi o ufr'r.r 4.r ra?n te1 o 1 q n1 n n r enid rto n,r a d ra,rq yair un r ra au dunr unf
nioud"r.r{r wr?'rvrmrnlern{ffi.rnt*nidrfifl'raledraouso\:rr1 rflufiu rflmqrnd,r

n1tu1n21ilrirqvuflulneA66mfifrfl qsfirirtrirrirriuluurinyrudurTutj*c{uR,r?cu

nT afilftarurinvpru 6'.:riuuionrirefirnradruarunmuilrqsrfluqylffiBnradlu.Jru

ne rililrs yrfl u z i6uen rvirriu

ng oir.r 1dd.r frr-ulunm H rirqcrfl u
'lunredrurrunmrurirq;rfl uro.: ru4n'rrn5ufrr fu uan rr.yrfl ilnfl u1{nfl

rar narruilrevrfluqvfr rtrintdrucrufr rtffiredu nn oi,rr 1fi e{r d'rgtornclild,rs v
a a- 3

lUUilA.:U

?
3

nro.n:.qriumr itqarniq
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n0 1 riruunl# A ttny g rflunalru4n'mniln l tal:-F4fiE.rrT'todN s

qvlfi'jT p(A \J B) - p(A) + p(B) - p(A n B)

ng 2 riTuun'lrX A ros B rfluaarru4nrmilnr 1 tau,Bqfidrfr'rodrs s

un v rfl uru4 n tnifi lri rfi nde ruri'u q ytfi.ir

P(A \-/ B) = P(A) + P(B)

n0 3 ri'naurrtri' R rfluna4nmnilnr 1ro.r:.B4fifufiraeix s svt6'.jr

P(A') - 1 -P(A)

ffr o drs za { l.r fi'e o d r,: rin fi n ryr fi d r rh n mfr n ur s 1 n ri u r^ I u r da rr rui'g :r$ f,i d fl

nrrfinur 2553 ,irueu 2s0 nu nr.irfr.:ruoqjluurle umurirs 1un;tdfufiurdou
-XFr{u

fiucfl.t'tu
[.:UIFIOU

< 10,000 lt. 10,000 - 20,000 il. >20,000 il.

fgurn

[onru

igiarufie
Aou'l

25

15

4

2

80

20

20

10

60

5

6

3

165

40

30

15

tctl 46 130 74 250

'tYte1
d"r {rutin E nu,t 1 Ftll eT n n q'ru d'rodrr d'r n ei r.l q.:ur n't,t rJilrq yrfl u

23.t ilndnmqsfi r{ru'lurilrfl sruronr uun ytfr ft udau 1 0, 000 - 20,000

lt'1Vl

zz,z findntn q ;vi r.l r uluu ria fl s.r us o I ig'u,r n u?ot fi R u rd o uru r n n.i'r

20,000 ulYl

zg. s rin fi nr*rliltfrrirtrutuuricfl nuto.l iglr n
q4a o 9 c J o a, | , o Ii6rir {oryanr nlnnd fr rhirnvrmu"i r ffs'r drur run.rruurqs rfl ulrr fl lfrAi ner ild

d'rur{vrf,uovrrlc{'ril'renrirngoirrlefiofr'r':ffururtff'lunradrurrupr"Jrililrqyrfluro.r
cAo ,,

tu4n1frulln1uiln [n

na.o:.qriuvrr i:qarniq
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fi ruurrhi A ryruruqnT rnifi rinfi nffi fr r{ruluuriatr.i,rurorisu'rn
;- 4 o i

B UYtUtU4nlfruilUn fi nH'lyl1.1''lu hJliilcEt{1Ufl O{t tOnTil

c uyr u ru q n r anifi rin fi n r*r t fi ri u rn' o urJ 1 n n.j 1 2 0, 00 0 u 1 vl

D uyruril rt nr anifi rinfi nnrlffrQurdoil1 0, 000 - 20,000 u1il

2s.t tqflfdo\:R1?flflu p(B n D ) =?

Tns nratti6 ncrrufi durftrf, riu,irururinfi nu'rfifr 1{,rurofl xuunvtfr

fiuufiou 10,000 - 20,000 uryr rGE,urfiflu,iruQurinfinrrfirurun qytfr'

P(B /-\ O 1= 3
250

= 0.08

zs.z tqflriffo{n1r?t:-lu p(A \J C ) =?

tnalfrng t sytddr P(A \J C) = p(A) + p(c) - p(A n c )

165 74 60

250 250 250
179

250

= 0.716

rfu6o n"J1 ud''rqvrfl ufi rinfi nvrqvrir.:ruluilricar.rura.rf,g:ln viiold

riudouurnn"il 20,000 :t,tyl = 0.21 6

zg.o tsr?iffo{n1ryt?.lLl p(A') = 2

qrnlqvrri P(A) = 
165

250
+sLnEro16an03 P(A') = 1-P(A)

165
= t- 

-250
85

=
250

= 0.232

-n-4- | q 
-i---4--.-vt-lty9 

.t . euuno n?1ilu1qvLltllyt iln fi nlf1 til'l61r1{1u1ilUile gvrutol iSurn = 0.232

nn n:.qfunr i:qarvriq
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rTroeirr 2+ iluriilElrdsriruunarflimr6onra? a mu?rr 6o nmrynafio

nr r:iegd n'rrrJ a;6Sr r ufl fi o rav n1 ?d uvrurnrsr d.: n qu rin fl n :rs yfr'o{ rdo n

6fl urfi s.: t er erirr ffrTon T 
erfi rin fi nmq ;r6on rui n yEtr rvi'r 1fi'u q{y 1 n.Jr ililrq y

rfl ufi rinfi nsrqy16onim ntrnryul nu?anrarlrvfi ufrrufl fi o

t6rfi r fr'r ri ruu ntri' n rfl u ru E n'renifi rin fi n nr rn'o n r?er uar aim ryr r y rfi n

a rfl u uu 4 n mnifi rin fi n :y-r 16o n 6fl urr Er?m n m:Jrv Gr*f

Iqvreifr'a.lnmil?,tu p(A \J B) = ?
4iv
rilosqrnrinfi nrrhja'umn 6onirr nnvrfi rrun;nm:Jrrfi u;g''niou 1i'utfr

9y

6'.rriu tsilETfroflnvfr'artfr ng z

n'rrlu P(At/B) = p(A) + p(B)

11
- -J- I

44
_1

2

= 0.5
J 4 | d A- a

riu6 a n e r u ilr q v tiluvt= rin fr nsr q v 6a nl t 1 n I nn I y nf; n u6o n m:J eyfi u;f's I u
.*4
o.ltJo = 0.5

. 6 ad rnt1illJ'lqslulJ ut JU f{ B{ail lfl

lun *u r ne r ilrir e v ufl ufl o { rlr n n 1 ?ni :.rT .r n isor nfi ru 4 n r rffi u rfir ru r
jygtrb

F fl r {a{ dr fl td u rir tervt ar ri r fi o r q r arifla ouhirn arnr fl4 m n rfi nr a'r rr sr ifi rfi al u ri

n?n A B rav c rvirriu tonrafirarq;tdrnen A firlh"[n nrrfidqvrfiu,irfi

naEnmniz ru4nmni6o ru4n'mnSfiorqredlfiunen A B ray c fi'uiu4n,nnIfirn
q;tdrnrn R u6afr'rrvrvrmu"ir rdourorrertrjr?fluurha'ofine.rLyry{ r?1oe:r1nqyq

vr n uj rfios r or rfi ouq vtrj 6t uuris do fi n q.r rvrn fie au?oki d.: fi e ;fi ru q n mni z
--q4-.-4-- rl t.+-.-.---::-d-i ..- €r a f, aa c, Atuanlfil no riloulltr?uuuu.:c{olin?{[vril ua;6nuu4nrrniuil.tfr6o rio.:rarrfrou

i rd -a i | |

t:l rifl uufrfr ofr n?.: mn lu6orgor nmruilrq;rfl uu:rufi uloulrqsfi nmu rfi erdo.rI

rTu ru 4 ntnlaor ru 4 n I rni d'rfi sru Fiotild

rua.nr.qriumr i:qarvriq



n?1ild1es rflu uuu fi rtautr frr ri ruu ntrx'ru 4 n'r enf n rn y B rfl uao.r

ru 4 n reni"lor 1 nra rruilrn rrfl urauu 4n r rni n rdayr mu,ir ru n n1n5 a l6'fi nduude

qvrdtluuyruffeadrgdnr*nf p(n re) lafl fi

P(A/B) =
P(A^B)

rfio p(a) ;t o
P(B)

Eraaeir{ zs tunmlsuqnrni,rfirfifl{Ftrit z 4n fi'rriruuntri

A uflr il ru q n'un5fi q n rot na.: r fl ilfir 6a c rfufii a a.: 4 n

BrLvrurumn.rnfid4nrri.qnmnu{t1eru6'ru0 
q

c ururunnrrnifi nrnmrutaluffifi ulrfl ilrn n "i1 1 0

s{lr1 P(A/B) P(B/A) my P(C/A)

P(B) = P(C) P(A n B)
1

=-
36

5

36

6

36
1

36

r-Grfir nreluuqnrn"r z qn ortffnnn'lrffirflutrJtffrfrurin so r{nd'ilf fisldil.rlnntfi
nfl n1 ?n 6u fi n rir ntrjriauufird riu6o 4 n rn-r q n uanfi uffrufi ral.rn fi du o ufil.r q n rnir

qnfiaotfirdurdeefiufiufi:rfiramsfirflutrjtd o ufiru d'rriuarndnd'vr'uflutrJtd'rff.rrarun

qrnnleleuqnrof,r z qn6o 6 x 6 = go eJnd'ild'

r?1d'uJ 1 ?n uq n uqq n n dnd-ros ru Enr eni n un y e ld'ft f,

n = {(1 ,1), (2,2), (3,3), (4,4), (5,5), (6,6) }

B = {(6,1), (6,2), (6,3), (6,4), (O,S), (6,6) }

C = {(4,6),(6,4),(5,5), (5,0),(6,5)}

q1 n fi fl r il g o.r n e rt.t rir q s rfl u uru fi r.l'ouls

P (A/B) =
P(A^B)

P(B)

qrnlqvrd 6

36

P(c nA)

na.n:.qfunr i:qnwriq



P (A/B) =

94

136
366

1

6

P(BnA)
P (B/A) =

P (C/A) --

P(A)

136
366

P(c n A)

P(A)

136
-v- 

-

366

n-rodrr zo tn s16'{o il a s 1 n n 1 r1.:tud'eo d r.r 2 3 s{ rr -r 
Fr c 1 il dr s y rfl us or

1

6

!
6

26. 1 ril qn 1 mifi {r-rtffrin fi nm nuraflqfi riurdauur n n.jr 20,000 u,ru rfi o

rrruu6'c' jrrfl urinfi ntnn'drsrutuurirarruiglrn

Ao

2 6. 2 ru q n 1 anlvr' { r t rtrin fi n tn n ura fi s fr r .l,t utuu rle u.r'r u igi c{ r u fi q ffi' a il fl u
tvtGvliu

rudryi r rilufn R n u,rfi t6'iu rQurda uriae n.ir t 0, oo0 ur vl

20. 3 ruEnl m5fi {rutfirinfi nur nuufi.rvirsruluurja Ersruf,$rrnrfiovralurd')
dr rfl urinfi n-fitfffu nurdau 1 0,000 - 20,000 rrlyl

a{ o o i y qAu ATn-n-r n r u u nhl' A uyr u ru q n 
T 

a nlfi rin fi n ur fi r-l^ u rd o uru r n n.j r 20, 0 o 0 u,r r
B uyrurilnntffirin fr nsrrimutuililrslruno.rfg,urn

c rr il ru E n mnifi rTn fi n rr d x r u"[uu rlc w r u igi c r u fi q

D uyru ru n n'r anifi rin d nnr fi fi u rfi ouriotl n.i 1 1 0, 000 u1 yr

E rlytilru n n.mnifi rin fi nu.r16'iu riu 6au t 0, 000 - 20, 000 u,tvr

7a 165 30 46 130qrntqvrei P(A) = J, p(g)
250 250 250 250 250

480P(CnD) , P(B1E) =1,250 250

60
P(AnB)

250

nrn n:.qriuvrr i:qarniq



lqyltifroqnrerfl il p(nn; =2

s'rnfi errJgotnerrudrqyrfluuulfi rdaulz

P(A/B) =
P(AnB) 60 250 60

= 
- 

= 0.363
P(B) 250 165 165

zO.z Tqvrrifr'o{n1?flflu p(C/D) =?

qrnfiaruro{ne.lNil1syrfl uuurfi fi autq

P(CarD) 4 2s0
P(C/D) =

P(D) 25o 46

Z6.S Tqilriffo{n1?ile1u p(B/E) =?

q1nfifl rilra.: n,rrudrsyrfl uu:rrfi rioutr
P(BatE) 80 2s0

P(8,'E)
P(E) 250 130

tAa a
tu or nrenifi ril u6 a oc Fio rYu

n rrflto{ n'trmir vtfl uuulfi lioutr rfl un efi dn mrfi nzo.: ru Enrrnirafiifi
rJan?vvr:.JFionarllilrqvrflurornrerfinlo.l6nru4n,ren5rafu d'tn'ncimtilu6'e niu'lu

nmtouqn rdrrafi.rqn rir mrnaru.irqn rntrurroufrild rrreytd'ncrililrqsrfl uro.r
1

qn rnir rrff:.r t rfl u - u5a nrm Hilrq vrfl uro.: n rffi .rre ufr'il z rfl u o ne.: ryufrrru fir mr
3

trivnruzie.:rarird'rqnrdrmreru6':.r{t6ouffud ncrruilrqyrflurorqnrriry{1arfi':J t

q vrvir fiu rr e r ru ilr q srfl ur ar q n rir u{ r e ufirr z riud s si.x fr wir rir 1 odrrtefi fi 1u

Yo6
u't.lni.:nraufrnto.ltu4n'rrniufuhildfiarnnrsvrusian,trililrqyrfluso{nrafinla.:6n

na 4 n'r eniu fi s rn n.r'i 1 ru 4 nr anirfu aor rfl uG a rv nio rTu d'sfr e r H pi olrjd

ru qnrenifi uiiu6effi riaffu cirriT uun ru Enr ani A $a v g ifl uaor

ru4nmniln 1 ru4nrrniA rny s qvrflu6aayriorTufiriarfia e(n n B) = p(A)p(B)

ffeoeirs zz tu'ffur?"erufioer il fi n m n au:Ja rs wi.: ufi .r n grJ eyd r"fufr froil n "j r n c r ru
,ajidl

ilrqvrfl ufi 4nrfi ru r 6tild 1 u = 0. 3 uayn?lmjrqsrfl ufi nrrft.r.r Fauar s wir ril o. g

26.1

4

- = 0.087
46

= 0.615
80

130

na.nr. qriuYrr irqarnia;
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rir mr u ar uj r 4n rfi rir uo qj fi d r:J n r e r l Fr ra v vr r fi fi fir uo qj a fi n q.r u r n e r ru ilr q y rfl ule
fi r{.r 4 vr runvil r nim 6fl ua r e

i6rfi r rir uuntr1 A ril u ru q n r rnlvr' 4 vr em r?fl u€(1 e

B uiluruqn.r anjdvrr rfl:rr r?Erua ra

erntqilri mrmaru.jr p(A) = 0.3 uny p(B) = 0.3 uonqlndri.rvrarudr
v

rftaolnufiTi'rur{nnuavuvk d'trfuaT rurrnoqlnruldnreilnr?aua.uuuor?oaornut1

ilrq vfi n a nrsrudr riuun sriu riudo *a qnr enl n un ; B rfl u6a erri ofl.u

lq vr eiffo r n r ?il il u n ? 1 rJ ri r q v rfl ufi v?.r 4 n a ua ;n r rfi u 1 r?EJ ua r fl riu6 o
fr'otur p(A A B) =?

qrnfiflrilrosuuEnren5fiuflu6c{esriofi,u 
fifiErril,j1 p(A n B) = p(A)p(B)

v

ffrriuqrtd p(A n B) = 0.3 (0.3) = .09

a g:J ncuuT e vrfl ufi qvr aun;nr rfl u.r Geuarfl fi{ 6o.r Frr = . 09

ffea eir'r 28 Tuu4 n rrfr z qnn5oru riu frrhi n riluru q n1rnifi n nrarugo.:q n roir utr a

uffrururnn'jr I ,,nv B Lrvrurilqnrenln'fiqnral-,roejrrio ufirqnuvrgufrp z qruljr
ru4nreni A uny g Lflu6aryrioriuriialri

ifirf,r nr rteruq n rri'r z q n n vtff ,iruruar n dnrid rnutluriiurJ n 36 ru n n-nrf,

A ttfl uil q n mnifi ru n er rrar q n rdrurra ufr,r.r ru r n n.j,r g

B uyrilril 
E nrenifi fi q n ro{rodrtfios t q nu.: ra ufr,:.r z

AnBttilutunnlenin*gnrofrumaufr'llrrnn.irarun;fiqnrof,rodrrfiotlufi{qnu.:1r,

ufrru z

-'-ffi fuar ru r a n rrs n uq.: 6 :r I Q nlu ru 4 n r rni{,r.r fr,ulfr d,l d
A = i (3,6), (4,5) , (5,5), (5,6), (6,6), (6,3), (S,4), (6,5) )

B = {(2,1),(1,21,(2,2), (2,3), (9,2), (2,4), (4,2), (2,S), (S,2), (2,6), (6,2)}

AAB= 0

na.n:-qriunr i:qarniq
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P(AAB) = 0

811
P(A) P(B) - -x- tf 0

36 36

d"rriuTnrefiBlilro.r ru qnr enifi rfl udaevrioryu L'r61lJ1rndqilt6',jr

uuEnrrni A ray g kirflluac{ryriorTu !flr1; p( A n B) +p(A) p(B)

6'eaeirs 29 n1rilnnosrafi.rfi 2 nranrydr z uio rFofi t tauna?aq t ruiac-u unr
"-A 6 4

nfrfi z Tauqnrofr r qn rirtriA riluruqn'mffil'unFrid r ffiry?uruusr'rfe unv B

uvruruqnlrnifit€JuF,fitvr'z ld4nrof,rumaufr'ilrJrn ndt +esur.hru4nrrnie uny B

rflu6aerBiarTur#otri

A€O
?6vt'l hi R uvr una4 n r an5vr*teurrFrfi tfi ru?a c-uum afia

B riluru q n mnifi lsupr Fr fi e 16'q n ro'r.ru{r s ufr'il il1 n ndr +

A n B uil u tu 
E n l tnivr-Ifl u z pr ft ud':16' ni6r r-uu.rr r tie ua y q n rol"r

u{rattffililrnn"ir +

-'-vdr {ud I ru r a n rq n rq.t fi il rfi n1u ru 4 n r enifr r.: frut6d,_r fl

R={H};B={5,6)

AnB={(H,5),(H,6)}
-l I

rilorqrn.ir rF4fifisfi'rodr.lrolnrelnuua?lrp t rulary do i H, r)
rl?4ru-d.:d'eaeir{:ro{nratEluqnutr t qn do {1,2,3, 4, 5,6 }

ooivl
:J54frd.:d'codr.rsa.lnraluuru?aeg t na?urp unvqnutr t qn 6o

{ (H,1),(H, 2), (H,3), (H,4), (H,5), (H,6), (T,1), (T,2), (T,3), (T,4), (T,5), (T,6)}

21
P(A n B)= -=-126

d'.rr?u P(A)=1 , p(B) =
2

2 121
-, P(A)P(B) --x
6 26 6

qsrfiu,jr P(A n B) = P(A)P(B) = 
1

6

a g:J'j r ru 4 nrenf R rn y rfi nn.mni e rfl u6n ryrio riu

na.n:.qfunr i:qorvrial
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?nflfla{lil3t

'iT nfl neimtjriouufirdrfi fl erTunelrudrqvrfluuuufi fi oulq nrirc6ofi
tu4nrrnlao':tu4nrrni nratfinrtuEnmniufufiarnnrsyrusionrrildrsyrflusa.lnrrtfiFl

d n ru E n r aniudo n g o u o,u dfi rfi fl c fra{ ryu n,r r :J ilr q s rfl u uu u l.r^ r$ o uls 6..: d
ngroruud fr'rfi*aEnrrniB, B, ,...B* rflurunurk#u (partition) uu

rJ?4fifud'roeirr s $nv A 6aru4n,rmia{r6'rgfirfiFrrf,uuu :J?4fifufi.rodrt s n'ru
ilrsvrfl urornralfi rr ru qnreni B, ra?a e, u?n. . . e* ru qnranjln ua Enr rniufu rdo

n ar u.i r ru n n r eni R lff rfi nfu ud,t q y H' EJ uuyr u d,r e p (e/n) ln afi

P(B j/A) =
P(Bj)P(A/Bj)

drrafu4nri.r i= 1,2,...,k

I p(a, )p(A/Bi)
i=1

'iEHABil{NU

tra4n, rn5 81 82 ,...8k

8., U Br..\-iB*=5

rfl unr ernitr.B4fi fi.r fi'radrl s oo n rfl uru En,mnirioe 1 t<

oJInan e, n B, = 0 e{rufu4nnirflo.liuasj uay

d'r rK{ nr 6'r fl nrn{'rt ri rr

p(B1A) unu na ,tt.tdlqyrfl uso.l nr rufi n ru 4nt rni B, rruoo

umu'j r ru4 n'Fni n tfirfi rrd'uudr qr nnrn{rwufirn erue'rfi ga Enlnf R rfi 
'dum udc ru Enmni e, n vfi lonr n rfi nm nfi 4 a unyru En 1 ani B, q ;fi lo nra fi nrfia ufi 4 or

'lurnrvfi fitri rfi or ua 4nT ani n lonr a fi qvrfi e s' n ;ln dufi fl r rrulo n1arorn*rfi n
ru4nrani su r?td,r.u..fi qrazurjra 

1nrnfi ufi uunrntfi

Fol-
uf4il6.tFt']oa1.: s

ne.n:.qfunr i:qarvr{q
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n-aoeir so nr n fr'aq nturim z-e fl fi aiT unu.irlunr era'on 6euim rdon rd Tan r a fi

Tqyrffr'o.rn'rrilr1u p(B'/A) = r

flaryaernlnvreiq;lff p(8') = 0.20 , p(82) = 0.2s, p(B.) = 0.30, p(BJ = 0.25

p(A/ B') =1 , p(A/ Br) =f , p(A/ B.) =1 , p(A/ B) =13425
lsiltiffatnr?ytflu p(e./A) = 2

nrnnnrotuuad

cA<
B1 nyruruEnrrnjfr 6onalflitrqrn nruyn?ntn mi

druf,u4nrir i= 1,2,...,k

v4 i 4 a dfn F ngr nuuil.rq v moni{l r6h 1 n n ruvnenra n i zo y. nuuiylulfr1nn.r 2s o/o

n rur rvr nluln fi n m rn r*n ? 30% uac nrusilura n r n n irm yd.l nru n t a n f zsoto uu n u,.r n d

firfi ffory ndro r q rrdfi nounfl?tr 6o n raSlunnivn gn,r a nfrfl uq1u 2 nruu fr r r nu

nrusiflflrflrc{nflrflut'rfl 3 nil rflurafr.l 1 nu nruyrvrnlulnfin.rrununlflus ftJ 2 Au

uf,l z nil 3 unvnruvtJuuuFllnnirfluqrfl + nuufl.r t prufiiyrrru.irarud'ndtdrfion

6fl ue^m rc6un vfi o r q r efffaou rfl uu f r es u r n c r ru dr q y rfl ufi n ru d'n drd o n Ffl u

araitr?o.lFtruvnqnmnf

iGrfir q r nTq yr f ffrri ruuBrtrfr

s urvrurB4fifitd'aod,Nsolyrerim rdon rd?

- rJ<
82 uylu ru n n r enifi rfi o n tr sitrqr n n ruyi il s r n1 c{ Ft i

--S3+- a o a d
H3 uyr uru q n't?rur rno n fl fl cs1s1 n n ruv rn n IuIa rJ nlernvnr

I
644l a

84 ttvt u Lil q n r arufr tdo n a1 flEs 1 q r n n 6uvrJ qtf Et Ft1 a n irm vds nu n I n n i
d'rriu qrtd Bi \J 82 U B, \J Bo = g

A Lryr ulu qnmnifi ffaour.r flitr 6o n rri5rfl uu f, .r

P(Bl )P(A/B1)

p(81 )p(A/Bl ) + p(8, )p(A/82 ) + p(83 )p(A/83 ) + p(B4 )p(A/84 )

ulluFt'l P(B.,/A) :

na.n:.qrTunr i:qorvrity
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0.20(0.33)

0.20(0.33) + 0.25(0.25) + 0.30(0.50) + 0.25(0.20)

0.066

0.066 + 0.0625 + 0.15 + 0.05

= 0.3285

riuda n'Jrild1q ;rfl ufi a ru a'nd-r6on r?aufl Eli{1no{ n vnqnr a ni firvm,ru.jr nntd

orerreT{naurfluurfir fi rir ryirriu o.z2ls

na.n:.qfumr i:qarvliag
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ruuu?nrin

udos nerlrirqsrflu

{oaarirT nfifi rfluuuu:lrfsrdonnorfi + d'er6on 4rueu t o no druunryflyreartri

rir{'saor oo urn'

t . t n.:ur G4 fi fi'c o ei.Nqor n r ad r fro a o u rir a u1q fu riol:Jil

t.t.t ,iruau{ofimaunn
,'

1 .1 .2 ?vilynnrfi rinfi nmfr rfloaou

l .z iltfinfrnnr1ftinrtnrluntrirfi'oaouuoiasflo s{u1 nerilrirqsrfl ufi

fn fi nvrq ynr dr nou q n"luuri nyfro

z. firfid'ernqnufi.r:Jrrno:ifrra 2, 3, s, 7

z. t q s 6s{ fie ruo fo a d'ctffi ,i r uQ u ln Er ffe rnl usi n yd'atri{,r riu

z. z qv6er fr'a mq rfi e{ 3 rieqrn mr a d'ctffi ,i'rueuTnfl fi'c mfl urin v fietri#r

rYu

z.s qr nfro 2.'t rL y, z.z il.flfiil,)rns{rriutfi qytffi ,iruru

2.a qtnila 2.2 q.:ur n,trruri'rqyuflufr nvlffnaqnmnifi ,{rueufi r?e.:fi Fi,r

trnn'ir 300

z. s qr n{o z, z flr garhlfi'.1 rar{rrTutfi qlur nmr.nirqyrfl ufi qvtfi

ranifi ,irueufi 6srfi rir :Jr n n "ir goo uiail nu,ir

2. 6 e.: uo n til n fi n n 
T eriufi riuru r'lfilun r edrue ruffo 2. 1 -2.s.i r rfl u wr nfi n n t

riuuruln

fi rin fi n tnlurio.: r?trud r u'r u s nu fiar n mrn'o n qTa rryr u z nu 1{rvr nfi nn mfu uuuln

un vq yrdo n d'r urvr ulffi ruuu

t o v aao eafi ut r elnriil fr Inrivrhi4 n ffr 16o n go tfi n rirfi q n A'r nuudc fr'or n r rdotn rivr drue u r z

#u tnelnfilfiolsir.rtfinf,u q.:urirucuiEfiirunfinul,tfi.rrn'onlfiTnrivrfiunnrirr
99

rTuvT.r tz iu
4. rindnmn{ruufi.: tzo nu fionfitruimnrfinnrcnioo nu nrtnd'.rnqu 40 nu 6on

s?fl ffi no{it1 1 5 nu n:.rryfi drfr nreq'rurin fr nu'r 1 nuqrnfin fi nur n{rufr

na.nr.qriunr i:qarniq



r02

4. 1 s{lr1 Fre 1 ilil1svrfl ufi rin fi n tnfr 4rutfrnv 16o n 6rrun sfi m maniuia

nrvrd'rnquimlnimudr

4. 2 s.r v 1 n ? r u dr q v rfl ufi trn fi n - fi {rtdfutri rd o nitr n rfi q nr a n iua s

n,]ts'lo{nqH

"AAA.-)vo rq r ed fr aoult r n rfi n nr a n in I pr nmnf"i r esy. mqin fi n urfi a o uq yai r um flim d fir

{rrinflnvr z nuotirl{rqrnfinfr ntnfi r?fluitrnrin nrgrnid qsurnguri,rqrrfl ufi
^,

rin fi n tn ri'.: 2 n us vfi ou ai r u ua v aor u ri,r s s rfl ufi rin fr n ur rii 2 nus s6 o utri ai r u

law'tuutilvfi.:firr,6or{nt 3 rul ardnuaontv{ectfi'utff 1s00 unonluuriayeouror

n r aar a- n ar a nr niun' n,flo4 a fi d'.:d

a4v
TUAflO.imto{qn? 4nurrnfiru6nrld t'lu

a
El

t68r

1

2

3

250

350

800

50

25

25

300

375

825

r')tJ 1,400 100 1,500

trl t uaanqrnuaonlv'Ifi er6ntnprffr{ruraaon lawrud'.:neire

riruunb? n uilurilEn1?niid4ru16'una ntll4runrnd

Buyrilruqnranin*unonlrr,larn^nqrnrn6or{nat

c rrrulu 4n. rnir*u^u rtv{ ard nqr n rn6or{nr z

D uyrurilqnren5fr unoatr^lrufi nq'r n rn?o{{na s

q.ltarnmrud,rqyrflufiqy

o.t {rulfiuaon1ll4nrn'rn 6

G.2 { utfruno ortr^lq r n mdo.: {n e z uio n er u.i trd'?,j r Lfl uun o ortll 4 nrn r vr 6

o. 3 {utffuno ntv'l 6e ua;rfl uuao ntr^Ifi run nqr n mdar{n r z

0.4 { ut6'u a o ortr,lq r n rn6sr{n a 3 uian rr ud r u6'r.j r rfl uu ao ntv{ rd a

6.5 rirutfiuaantv'lqrnmSor{nr r uio z
********************************

na.o:.qriuvrr i: qarvriq



RlnHUXn n



104

6[1euR1ar6euf

s6o.rnreilevqnritfafi 6rfrtanrenrnnreniravRlarsrifl a'ar

'[un ,lrdr rfi u.: ruu?a n tuiu l to{ r to' a *'nhL {u?ur ari6o {fi iufi orro ufn'Hi6n r e

arnnranira6onTrrfittflrgur lnaorfrflilrsnunreni n,rrrJrnafiu ufai6nlufitrflryu,r
uuur6ru1 fimsfirtJr nTrrrih:lrgurrdudrflunreufrttrft-uurranrvufir arnd'nf,fimrurur6o

rTrg ur rlu 1 tft rfi nffi 16 n QBn r aufi rfi q ssi q s f rhin r a n r n n mniuso n r e ufilr rft 
-u 

v r fi
ilavavrinrvrilrna'ldua6uft6a tfii6nmvn.rnfisr^ 6'.:rflunreufifleprarocir.:rfluayuu lnflFrJ
l1nn1? fiureIarrufloryn rfiorirrurirrrmvf u161ruq fiufr's?.:ro.::1ryur rfiorirrurriruun
i6n T 

a u fits un srlo.: riurle-u u r o d r rfl urs:.J :.J

n'r?tJr;qnd'afifirfilo161un1tn1nn1tniu5onraufi:Irgurffinrer,.rnil1Er firi.:efifi
ilr?ilu1rnvnfifidT ra-.: nreri,rnfifit:Jld'riu r?unouurnfioryrnu?uvrfirfiea{,o{rny

ulruilrsfi ffotnr a tdu u?uvrorq tfl udrunmfr ntn qefi e lfl rlt3fi 1 c{ ni d.: nru n r a ni ra6o

Fruq n a r u n aru tfl ru ru r e fi da.i n r ?o rq rfl un mu ms r er dn rruri'o 
ry n u?o rfl un r n1ryill ru

dr uia vr n a o u a ru 4 figru Lfi ee ffu Fi r rqd Er n m? r ne r ru frrut{uf riia nmn e r n eni rfl ufr'u uia
n n u f.r u?u n ua vuh u m a q gfi r 1#16 o nl{Ed n r aa fi fi l fr g n fr'e.r m n fi .rdu

rn'o'lrifinarruffnerrurflr1enT arirafi6l:J:Jr;qnd"lfilun1?alnnlrniuavnrruriflr-uur

lf,ad r.: :Javfi vrin'r n q vn ci m fi {ric i'o n r ru d,r d'u dotild fra4 n n fi fi as d'u n r e,in n ar {.o 
ry a

tnnfinvlrlafifi tnetfiourfinrirafi.:svtflunrarusrirlr?rflrtqrTur{ar&o.rafifinraruruay

16 fi 6'r t 6': u r t rvr n fi n fi fi e il 1fr fiu vr io ru rTur?uq s n d l r fi s n mrJ e; q n dl{a fi F rfi'o n r e n r' n *nf
unsn r auri'fl r-uurlun m rimdn u?auric EJ.r 1 u

ioXaa66

6'04 n afi fi uil ren'{ i'o rfi q q?rr a.: riarln rio.rufi r fi ra,r o uts q yfi n m fu or q q y rfl u
f,nrntuiai'oncrrufit6' tdu 'iruaunufitvrafrnrivr'Ivreri'url,udrrin.rru'luurrinyiu 

'stdto{tn8nrnaluud:i'rurnkud.: 4ruaunut{firlcerflulenriatqlularvrsrurarir{ 1 6ufir
droonto.::Jry ril fl tilEJ ryudrlfl vr. rt. 2s4o _zssg rfl ufru

Irr-unleinroofoXa
fro4n nu1?n,ir uuntfr'unr a g:J uru rdu ir uun nu:Jryunnro.:flo4n tduri ffory a

ri'r:J?lrnr (Quantitative Data) rrn;fro4nrfr{q6lJn1il (euatitative Data) u5o,i,.tuunnlil
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rflvtea1n'lfiut?ut?tJ t6'rrri fioryanrnrinser.: (Cross-sectionat Data) unvfiaryaavssfl1?

(Longitudinal Data) unsnrviruunnr:ravfrunra{o tulr.rofifiau1qi6ntairuunntruayd':_r

n1rin tnrT vfforyafifievd'unrdnrirrri'uqrlfiiintdrurrunrrafifiunnsir.rrYu fr'rtffi6n1

finorqr{.:atnEionrrdtueruaraapJ d'caci'r{rciu fiqnoua'rirr lYu o e'ua4luq.rluudr sir

druunhX'uillfltat I rrvrudrirorrn z rmua'[n{ 3 uyrufirdsr + rrvrudnada.: s uvru drl,r

tiu un; o uvruddru unv ar4fic'rarru6'erarfiunuqn.un'oqi"luqruavured,]e,iru?u qnoil
9r

fsurun tdrirrqdflvirrYil g.ee ffcmr s.eg svil'uuredrdrdaeu?edrudos dnffroeirrufir

rinr6flu'{ru?u I nu 1u1ulr.r6Eluur,i.rud.ru:f.rn.ra'orrurrl{r 100 uinr urnlffiinm
irueruurrirraa'Eltordrd'ufiro.:rinrSeufiA{td'rnr.rqfi"jrld'ri,rrsderrilrfiu +.so ri1uodflfi

druerulddqvuonlfvr:rufi.rnr:6rodttr uayfincruuilrediolri rTcodraorfrroeir.rfi

nr{rct:Jduflunredrueruriraraaq:Jfitriaannds.:rTu rvilu ntn{io4n ri,rh?arnag:Jfitd

oanrrlrifino1:JlnJ1Er

ednu (steven, rg+o) td{ruunrvd'unmirri'o4aaonrflu + rcd'ilfraeryu 6o

mnrinurufruruG (Nominat scale) :rnrinfi'endrdu (oroinat scate) rrorr{n

dunenr n (lnterval Scale) unvrur nainfrnmc{eu (Ratio Scate) ryffunminfi ueruu?o

rft 4 or 6o ru r n riaur ru riru rf6 rv d'u n r ainr'' 40 fi 4 0, 6 o r r n eiadn yr c{,r u fi { rfl uay d'u n m{or

fi hia T 
aa u rvr n s o.: Fi r d{ rn n ru r n vr' E n m e n y rd EJ n r oms d'u n r rin fi d'r ri at:J d
vr nadnutxtricp$A (Nominat Sca le)

n r airrdoq nfi fi m n rin rfl uuT ru:iry rgfi n'r d.: n nqcq n,i r uu n rfl ufl c n .l

ndil "l ntdrurrurr.:nrfinnrc{nffrlfrrfie{urinreriu,irururvit?u tr,iarrumnrjrrirfr.:rnn

rudrrlururrie.ldrd'u triu nre{ruun4nounufl rfiofinmere{luqsm;1rrurfie{uri{rucu

qnoruluuoiovd nleare.:T udtnriautritfifinar:.ruil1eoyte fi'aaejrrdnfiaad,r.:ufi.: fia rnn

fifircffunr?intflururneinurru:irg{fi 6o,{ruuntfirflumsuSourlrrvi,rrfu nldrurruqcl{
nmfiudrucudrfirrefi nufiur!.:fi nu dourr.reo.uu clruSotrerrioufitd

d'.:ldnrircl:Jd'r.:frudtvd'unrrinlurrna{nuu:izueufi qy1d,r-6ilNafifitdrfie.:uri

nrniuwirrlu n1t1{t 1 uanrnrniu,irucunufiriun'on,rau,rrir.: 11udrraufi.: rnery"ir

"fi16u1" fiurnr{noqjlurvffuu,ru:izuruG fidr s rir 6o 4vro n?noTun;66nr:J d'rriu 6.:

frorliiinrrriudrfi ,irurunufi nufi riun'ouriasfi 1s{il1

ar n. nr. 4fuur 6rqn vr{rp
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a1fl{ t 4tueunun'fufiaarslurrir 
1

drueu (nu)

q7tfi

dldri

6anrru

3,200

800

20

nrefi"sl nraut q;ilr tor nrnurlnssurioufitd hifi run rianrrfi noruu:nara.: d'o mrfi
riut6' triu orqq ;r?s.: nr aur n?c{ d 6 d n r il r6s qyr fi ne 1 rJ urJ 1 fl no+d rucun'riutfifi fl.: n.:

rufi ou6ruqruauffi fi rfl u4zunuifi nid,rdegrarevduntinurnrinuruir-uffi

mnaf,nr?sldrn"u (Ordinaf Scale)

rvdunrrini'aqnfi 4u{uurdneyduud.rdoil1nrinr6e.:d,rd'uri,rfr.:nnmrfio4nnv
g n uft rfi un q'ru 1 rrn vr?el 6 r ffuld ffradrstum r.r{ 2 uc{ n.: l.r n n m:J asrfi unr rnoua rq r arilu
neit146fitfronT ri{irm.rfnfinunlu'fur?truudr tnsfnfinyr:Jrsfiuorqrrdludrnufi
orudr " TnEJRIrrr'tlJnlrr{ourolorn,neioqjlursfiutn"

arnnr njevfi un1 ?fi ouno{o rqtdlun eim s{fi 6 rfi an rai{rJ

nnnrailal$u

d
n

rJrunnt.l

ut.i

"fl anr?il?vfi u" fio.irrflunrrinri'rluilrnrinr?s{dr d'u rnarrnq,ruuriavn{l

eruran[JiauLfieilffutAludnuruv "dR.jl', uio "4rndr,, [,riu " Firdeu,, 4.rn"jr 
,,d ,, uas,

a'" 4ln"jr ":hunot: " fradrmndoluuoiavn{rarrurang1isilLfisurTutd uoihiorrul?nuon

tulnnclilunnDiNtfidruoiarnrirufinarrunndr{ilrnfiaer?irfiuu?ohi udune131unnrir.l

ru"ir.: "6deil " FTu "6 "qvMrrTu narilunnsirrryu.irr "6 "rTu -iltunatr,, u?otil

iruru (nu)

n rt. na. qriuvrr 6rqn rvrirg
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rflufi.:vr'lrinr:lranuantd rdu :Ja;fiurydu " p'' 1dfl il" hiuvruff,rfl 4 " 6 " urud'etl 3 ":Jru

nn1.:" utilufite 2 $ay 'l,rri" $iludag 1 m;uon.irnnnrnlaytfiu " ddeil" (ryd'u
u.

avruu 4) 4rnd, runnrnJavfiu " il1una1s " (rrffun;[uu 2) narwi'r qvanJldufitritfi

rn n vd e .rrir lt a r uri n v rv d'u u6o u Ei n s n s{ rutr,i 4 r rfl u fro.r rvi 
T rTu

, 
" 

| | lt r I v L - Jn. ,elr I

uo nq 1 n lu1 nfl o{r Fl Q 1 tJ tln n n1 { ?v14 c N n q il $J ril 1 n u ua c n 1 e nfl Ln EJ{ ltJ 6 1 tJ 1 tn

dr ror ru r dr ue Gu'lur 1 { n rfi n n'r c ni rr{ rt s r.r n n 1 ?d'r uc rufi lA1ri fi n c 1 il uil r fl rd u rinirr o.r

tnevl'tiluii.rd'ufirryrlo6rflntfr'tuvrn^nfi t nornu mctuvfi 3 d1ilnu urnilrroretinsor
,rrl

rinfiwrri's s nuurrirtodflqo.lflrinfitfi'qvtfrdrrso'Elril'rflu (1+1+3+3+3+)/5 = 11ls=2.2

nn dn ri' z.z qvii nrrtlu:.neatir.rtr

It naina-unenla (lnterval Scale)
r, Ja e o a e e It i
d'oqafi fi rvd'unrr{nlurr nr{ndunrnr n qviln'nsrusfr raru ro'rdnrruvrolfro4a

e d o e dv i -t 9 d a | | | | . i
ItlFlt'lntt€j.ln']nil UngilnnlfflJvYlliltJtt'ltJl0nnO tvElsil'liltgilQl{nlUFlAgnl qgn{yl t{U

drinto.rqruu4fi aru4fidr{rrgrura4fi g {ufinriofi'u tdrirrriT rTu ze 32 uny 29 o{fi1
.{ c{ o e tr9,t e a ia a - d 2-

riar{ejd F161rJ1rnr?s{a1nilnc1cu[olHJqruu4tJ4.l4ptfo{n{il1 uasnl4n uonqlnilg{

aerruunnrir.:evu.jr.:qruu4fimruoia vffiiLffinil,)e rdu {ufiud.rfiqruu4fiunnrir.:qT niud

aa{ 4 o{Fl1 unvunnsir{srn{ufinrru t olnr unn.:.irnarruumnria.,rru*ou*unfiral{ufi
a--arr----lre

ufu riu{ufi nar4.:n"jrn,l1s+Lnnril{loqruu4fi ryudr.:iufi ufi .:rTuiufi aru

odttrfidn{riafirflu "0" 1ilil1nrfn,6'unenrn tritfrfinerxuil'rs,ir "lilfi" utri "0" rflil
dre.te)cytra,l

rfrerud6'ed.:iuururnrdnrfrolddrsfurvi'rriu niu qruu4fi 0 a.:ntrnrdsn trilfiuilrtrn?1:J

'irtriil'n'Jruiauusonerrrfiu d'rriu "0" 1uil1rt?irrduorenrnr6.:1ri1d '4uriuff' (True Zero)
y { 4 g lrr d e , i i.r e e rq y Ae a

HA63JqilOYr1{n','t?t?flUnt:lUOnn?Afl1.tltu{tyrtJtsnunl??aoq Luil''tntountRln n''t?ltilnttflil

t6'n guuu "o' tritA'u ru r e n a r il.ir fn 6sulsi fi n e rll fflut m r?u 1
r e )e lza
Ale arz nmr tul r n tirrdu n enr n a r u 

T enri'r ro 
T lil dr ur run t n fi n n 

T c n i un cr.t a dilf
fidruerutdfifinariluilla rdu os{.:u{n:r,6i:rd"[ur6ousJnfln:Jr?i1 f,u zs

. d d i a a oo J 
^u 

e
o{tfilrsnlqerc{ ilSonvuuurqdsluflerQ{1nnnrv{on1?cqflso{undnmrviT riu 78.s rflufru

ilrnaino-netdzu (Ratio Scale Data)
u.iav
{o4 n fi fi r;d'u n m{nlurr m{ adnyde uq yfi rs du n r rior 4r 4 n ua sfi n il6 rJ tifi 14 n

oei rsor{orynrur nr{ardun ?R1 n uri ri'r dr r,n n "0" "[uil1 a?iordneT dcuqvrfl u " 4utitrfr" doq

"0" qiuil1gfi.: "hifi" nmdrurrumrrnrilnnrnniu6onrrnBs:J[fiflufi'ueyu'irrirfriunndio
- f - o Ulrt d v I tt) a - 31, | | y

fl n 6flJC{1tJ1 ?0 ntyyn [n tlnuil nrl1ilutJ'tfl n/]afl 1{fl o{$o4 n Luu'] nm nu !n $n nlq N
o A v c \t, 6 ,
c1u?ualanRru.vl t']flm tuilnu

ru rt. nr. 4fuvrr irq n rvrft-u
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un n.r rirtr4 vr6rot u?fvr1urn6o e ur{n ni g :FfT

r1€-r{ g un n.rri'rta4vrGm.ru?ritrlurn?oaur{zuri

au
UEUVI rirlaqrn6 1 (il1il)

s{1nn

ultrJ

igfin

99,039,920

s1 n n1 t'l{ s oiuretd"it Gfir igfi nfr r d'rteqvrfu r n n,jrGfrror n a ilryrur eu 3 yir

un yu?fr r1u m5o n u finniee r.r vTr u I r, td'ri r 1r4 vri g 8, 0 39, 9 20 u 1 yl

tnnfinvrr.rafifi

6r'ir "6fi fi " rfl udr fi nutffilaeludA n:leyir{u "6fi A' :l- z neruurler nclrJnrJl g

urnrfluneriluilrsil'nuliottli,t'n uilrefi{ fi'oryafirflud'ernl rdu nfltfi'radeto{rnun?n?

rollrs :J?rurru{rclns radafi ru6 ntfrriotd ioenvlla.rfn r?sufoeililnrtrfi dnm riatu

ilurivret r ds 3o s a vs al nutd'fi rJae ffi ulrn r[e'[q,i'r ucu:J rvt r n a{4m r qlur] rs rvr atvrs fi
uuctfiuqsrfi il{uios n, t o'lu s fl {r.:rafir rfl ufiu idntfi .r muofio4nnfi fi rusirdorq

rirrauatugrJtalnerll unu4fi m:"l.r uinrflufi'onmrufitd nrnirmuofrcflnmrlu?ounr4fi

*rflud{fi ilurriuriauffr{rioelnarenrnrtgefi q nraryrflunrnir rauofio4nfi 4tf,ira
rirtqtfrer o Fe nt rruuru1sto.r "d4 fi " tune rrurru urnd rfl urfi EJ.r udn mfi umur?il uny

rirrg{uotdrfiu 6nnorruvr.uud',oroafifi6anmr.rulrefirflunrani druri.r aan2ilrvnyr

6o nfifinrerur (Descriptive Statistics) unvnfifidrr6l (tnferentiat Statistics) (Agresti &

Finlay, 1997, 4)

afi 6n mrur 6a n fi fi fi rfie e rTu nr dnn r r n r an g:J un vn mfi r K{uo{o4n'[ud'n sruyfi bi
ertyunyrfl u:Jaylerferrutnrirtrjlfitfi

riroeir.r1urn?1.r 3 uan.:n'.:nT a1fifioryafifirvri'unrrin1uurna{nsnms{au lqEJ

11,250,000

52,263,320

34,526,600

ra.ne.4fuvrr ieqnm{rg
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rTroeirrniu

1. nrrunrnjnntot ntvvt?'t.rlJurntlfl t.uoluu^,fi'scrYl,irueu:Jeytrnasor

ilrvrvrntvra 6'rd :Jevmna fln.n. 2545 ,iru,ru 62,800,000 pru flrry.n .2s46,iruru
63,0g0,000 nu fl u.A.2547 ,irueu 61,974,000 nu fl T.A. 254g oirueu 62,418,000 nu
fl n.n. 2549 'iTUCU 62,829,000 nu ttny fl vr.n. 2s50 ,irueu 63,038,000 nu d.nrnn

?1.. -. -

rudrfifiolddr ufluafi fi rjrvmvrfi 6en'ir afi finmcu1 racurnfi nredrucnrd'nmnmrfir

4rueu:Jrvtrneluuoinvfl fitirnrrfluafifinrrruroqj uoid'rfinm16d'a4a5ari.d1un.,

n en nrni4rue uilavtr n rlufl n. n. zsss q vtrilsia fi fi fl arrur

z. :Frifor fi nr u r s{ ru'i rfi nT rq'r s rir urrmunfnrr utufl u. A. 254g Tor fl radfl

t50 urvrrio{u fl vr.rr. 2549 llsurvdaiu uay fln.n. 2sso l64ururioi'u rirrad'Jfi
d r uo rut 6'dn'o dr rfl uafi fi il ?r6u1

nfi fi vr arruurfi :Jevtfl tfaei'Nfu lne toilrvnenifi urice{rufi nrarfiurcuacrufioqn rfl u
,irucurrn niu dtin.rruafifirn;i.:trfi finrarirdrru;tunrernrma nredrreqn,r1il6nrfiu

tal:JrstrtufisrrYlvleennmtfior {aqafifio44rururnnrduflfilt*ifin.e{prn:rrirqyfi

rJrvletffietl urifrrlfinfifinmruurrfrrLrrri'reqyfi1bifleqnuari.dfiur.uuursilrnfi.:{u

if; nr ent nfi fi n raruT fr ar rutnilr rurtfirfi a nr erir muoflo4 n tfiuri n r euu n uuo u.. ufi'

nTlfrnrT Tlu?orraru4fi nralfrdrrqds i6nT arirrnuarurirdqydrebfrliud'cunurornq'ru

fi'o4ntfr{'nd'u uun.'''ndrT.,finrrtfiririnrvrr.rafifirfie,rrTunmnryqrfl 6{qydrErdl'[#rfiu?'r

n q' u {'o 4 n'[n 6'rd al rTu ri r ran' EJ u r n fio fl rfi e r ln
nfifidllfu 6o iinravrr.:nfifin'1{'lufiuuT fnsruyurroejrrra.::Jayqrnr (poputation)

latrlffiaqafitffernn{ufiaad'rs (Sampte)

q 1 n n 2 1 il u il r fl s o.: a fi fi dr.: 6.r q v rfi ur' I fi d r fin f (Te rm i n o I o g y) n' rfr1x1 r rfi s a fi a s

oeirrfioerao.:dr 6adljt "tJtc{'lne" (popuration) unv,,n{rd'eoeir.r,, (sampre) d'jr
":Jtvnln?" luvrT snfififirrariluilreFioufrrrn{rrn"irnrrruulnsfrnufi,llilr{r'[qri'u nrireno
"iltvt1nr" olqvursfit qnnaunin;qnnn uioorqqyrfludnf rflu6'.rro.:fi1d rdu rindns,rv-r9

d'uilfi t vT':urunto.tllu'tiilerdermri'gu$iruf uiorinfinmfiluilp'fiarvryrfleurierurl€rit,r

an^fiqefin uSoorqururefirerlrnsur.{TiarGmri.J.r16ourunmnrtfln.n. z5s0 'luTar*ruuvi.:ufir

rflufru uun..ndrioolqquulllflfisn{r.rtardr{n rdu rI'rrarinrorrinurfl yiodeuqdro{

rinfirqr ilnumEd drjr ":Jrvrln?" n,r,uJlrrrerluvn.rafifie'{hj16'ururon'.:qnnn,ri.r?u

rJ avtr n a 6o tt n tos uric s rmi n vuile efi rfl utilt6'1un { rufi a u1n fi n m 6'.: rarir fl ugi n y
t36 l

vil'leilors ri:lu :{ n n n dnd fi lm.: uian { rum.r rir{rr fi'[6,

ar n. nr. 4riuvn deq n ru,i'ry
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n q' ru n e o eir.: 6qu x r{r uuia cC o uudr ii a.: :J rvtr n rfii a utq fi n sr
-^1-_q.v.y- rt ^'g ; v o ashr
rfr a1fi r{rlqurnErfr un-fl .rfluntilrafr fi 1:i16"[unlrnlnnlrniu?onmuri'r1ruu1sy

o6ureril nfi nrNdfi Afi ilrhJ'lfrrfio{orqrJevm drayrryodr.r d'.:d

t . fi fi fi n reruur lfr ufi o u r?ir 1 s frn uruvra.ri'o4 a dfi A fi l{fi d'.: d

1 . 1 ni, iofl nv (Percentage) tfl unr aueefl r sdnuruvffo4nlugilm.r nr udfi figru

nmd rurrurfl u,irueuuft iloe

t .z d$adtuuetfti rfrr{s{cunnr.t (Measures of Centrat Tendency) rfl urirfi
e, i e c, ! |

:ran1fiifl:rfiecrTun1ilramo.:.qnfroryn tfiuddtan'fl (Nlean) foug'ru (Median) un;

grufier (Mode) druerutfrd'ld

rirrqfifl 6a ilaaeilror{oqafiouu numfirsdruru{a4n

foagru fi o ri r d o qi d. urrjoo'o n 

^ 
r.r rda fi n m6fl { dr d':rfio4 n n r nfia otrh r n

grufiar 6o {o4nfifi ncrufi4t4n

q vrfi u'ir ri r{n uucfti:.r r{r { n a rr fi g Fi r n r cr6o nl{drtnlun r rueag r g dn l*ruy
9 a ty
flailn qcy{s1f6u1[os1n n1?1{ 4

a1r1{ + flo d un ;fio fia sr o{ rir in uue hiru rd',r { c{ c un n r.1

urafirtrirurrfroXn

&n*ru
fiurnrn6*xy 4udrmmrad4n

a asuln?E{ir

rdwunrrrrudr,cdoO"

6ild
irrfsdflfrninintda
rirqntrds

mf,oX#*nr*r;:r
qrnrbelrllrr

dans{eu

firnrnrn Src)

r?tgirfir iidrsinarumrrirfisr

"dori-"x*ri.,tttfit&n#u
dunrnrn (d,n)

r'fiIs{rfiJ

uruirg$

tJ 6. n?. 4fur'] irrln rvr{ry
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't .z dttndrquilr (Measures of Location) rfludrfiuonl#vrerufu rir uuilllos
c' A | | o rq Y A I 4
frorynrafis 1 

,jraqj ru dT uuri.:1nflo{to.i1a{e4n rfiod'o4nfinmrialdrd'usrnfiost:hrn
I e , &nc, | |

n1e nruriliJ tn u,n ruoiLfrulvrd (pecentile) neotvrd (Quatile) uavnttd (Decile) i6nre
o a- 3
n1u,lcuiln{u

uJodrfi urilvrd rfl uririnfi uo n dr uvri.r Torr{'o4noo n rfl u 1 00 c{ eu nrrdr rir uo n

druuri.rt:J'lff:laslstffirliuld[ufle1:iu lfiud rsuunl?c{o:rdlilurinsrds nv$uudau
i d a o I f6 .rt c I i- -l , tiv y t9 | | fq sq CA

uu{iln1tnntilutljo?tTun LTn $u nvulJuilunr?flunou m nlaHnluuu.:ruo?nfiljn tilavl

90 lruJ1rln?rrdr fi,{ru?unudtfrnsuuudrn'irnvruuflo{finr?uuout?u Fnrfluilaenv go

ncuuuiirn{rfudruurirr:Joilfiudlvreifi 50 urJlflnctr.jT fi,irueilnildtfinvuuudrnr"r

Frsuuurluioernv 50 dr fi 6a n;uuud'.r n c{T aoqj ru dr uudsfi r narrtatl nfro4nfr fi nr r

r?srdT d'uqrnfioflhlil1n u?nns{rr6nrieudrn;uuudnetri'ur:loiufiuo{1vrdfi so qvfirir

wiTriurirfoegru

tn e c q:J rirfi rr e.r rYu rilo frfi udtvr dfi p do rir solfio ry ofi fi ,{ rueu{oq a dr n.i r ri r

d'.: n ci r.J in fl a r p fi e r ecu'r n'r t d 1 ilc rur:la irfi u rilvr dq r n 6'c o d t siotil d

a u 4 fi d r rfi u{aq n lfi ac fu rc a rfi q n 6'rfi rffrtrJii'u?n r alunur n r e,i r ucu 300 nu
. f ..9 y o I c5 clt ca I v Y )a I r q -t 9 o
(49:l 1) nlno{n1en1u,truruotL:iluFrtilar 10 e1n?.:n:rflo4aililFnrvr1Ln qvreilnuLnflnl?

Acvr"-urrYl
r?a$rffirffo4af'sraunrernfiofltilurilrn i'uriobl6rurrur{rlal{oqnfinr.rriarTlfirurarir

r:lairfiudtvrtifi ro tne'H6{unrr t

I
od
LNflYI

.pi=' n .....1
100

i = dr uurktol{a{ofi ntlriu urlairfi urilvrdfi dornre
I ce ct cAYp = luo?L{uFltflaflno{n1?

ov"-n = QIIJQtJtONAT{fiilng

- Eac t{g,cai c 6 I dc .rt rj A , j , j It rnlu?cuLntuuslu?umil Luotr{untilnil p non1rsaano{n1iloq
v , i tc , J
nunlYroqnlulru{Yr i+ 1

tllI - d o hlul rl rc 6 q9q qtgt o 6 dq 9d 4a

n1 i Tnluzru[nHJ [xs1u?utFttJ Lltuo llituuqlileulFrtJ7r mamg{il1nilfin
ryie,to6.cd,'

rimor{oqafi orxrildruurh ; (rirfi fl nrfl udrururfi x) fi 6o nloirfiudtvrffi p
9r

drriu q'rnfreodr druud.rro.:ujoirfiusfi1vldfi ro fifio

i= P n= lo 
roo =ao100 100

lLr
01n1

o ,J
Fllttull{lYl t

rJ fl . q?.4riuYr1 4rqn ur{rp
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rda.:e r n rir i vr'drur rut6'rflu,{rueudl.r d'rr?uqsilrsrr rur:Ja irfiudtn dfi r o

fictr Firradesolto{fforynfioqjmr.:dTuur&fi go fiudrro floryofroqidruuri.rfi gr tririr
wirrYu (4+S)12 = 4.5

ffo 4 n rfi o c rfu rc n 
T d rfi u rc u ec rutd r?s.r str d'r q r n u r ntrJrias d.: uc{ n{lua:J t

grJ r {'o4ouc{ nt nnrfi rfrrl:Jlfi:rinr r'luour nrmo.:q n dr 300 nu

nealnd rfl uniT {ndn rirufi fitfilunr ruo n dr uuri.:rorfiaun udn nr etun 1 ril1

neatvrd ffo.:finrrr?etdrd'tfio4aqrnfiostililrn uacuil{fla4nrflu + r{euwir1fiu n1ril1

dT n r otvr dq vurl6'{ r euT n rfirlqid n r nn ri tri o sriutn d ril r, r J n eotv' eifi ufi.tq cne.: ryu

uJo ir6u dlvr 6d zs n eolvr ffi notqsn er rir ri rfoagr u un ync otn dfi n r u q yn r.: rTu r:Jo irf uri
llrifi zs d'.rrlunredrue runeotndn rl'r en druerutd'qr nailn 11 1 niu nr nfia4n1ud'csdrr

ir.rfru frolnrrurnaolvrdd t rfrom'rn.irnrolvrdfi r neqfiunjoirfiudtvrdfi zs 6'.rrlu

rsunurir p ilcu zs d'.:d

r n. n r. 4fun r o'rq n rvr {rp
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i= -P-n=25 3oo=r,100 100

rir i firirrvirrYl zs ftr?urirrreolv,sifirdo q;rJayurrutdfieflrilrao'gso{Firro.r

d'o{afinalrTudruurjlfi 75 uny zo d.rfifio (8 + 6)72 = 6

raltd flunidnfitd'[unrruondruurhro.:fia4a rdudsrfiu uJoiufiudlyrdunc

nrotvrd udnnretunmur mttd fforfi nraria$r fruffaqaqrnriofl tilurn uasffiisfioqn
rfl u t o rceu$ir TTu n r nm rir nlr du rld.ir e 1 rdurd a r r{u n mur ri r nc atvr dur n rfirlq
iEnraurrirnloirfutvrdrmsncotild fiqvarrurrourri,rroksild' rnervmtrsifirdourrro
rTur:Joirfiudlvrsiid ro rnlt#g{o{ssna{ifur:Joirfiuof,1vrffi zo trJrios lnufr.rrntrffiuir
qsnr':frutiloirfiusfilvrdd so d'{#unlrdrureumtqds{rilrrn,{rucrutfiqrnailn1? 1 niu
ernflo4nlufreoeit frolnrrurmlsdrJ s rflolqrn"itntrffi a na.rfi'u r:Joirfiudtyrffi go

v
ff.rriu qcryrud.r pfiee 3o d'lii

i= P t ?o

100 
?=fr300=lO

rir i firirMrriu go 6'.rriuriTrprhcifi s qvileyr.nrutfifieari,rrqderorFirro.:{o4nfi

na.:fiurirurrjrfi go Bny 91 ii.:fi6o (9 + 10)/2 = 9.s

fe*'srnn

1ui'o 4 aq nud.r 1 rfi'ofi nrrrie{ dr dufroX n e r n fia Eltililr n r:Jo irfi udlyrffi so
ncotn# 2 uarrnltffi 5 qsna.:rTufaagru d'rr?uri'rfoegru6.rfiotfi'j1flurir{nf,rurnj.r

rur'oufru

t' 3 ririan I tnttql s (Measures of Dispersion) rfl urirfi uonlfiyrr.rufu dn:rru;
n1?nrvqlEjm.:fiaryndT aqirnT vn{ruSonacqrsilrnfioeoeirlr rhfi1fi{nR1rn?yq1sfifiuu
lfiud drfi fre drfi frs neolvrd rir nauu:Jnlecuun;rirlds.: luurln?f1u

a'rf, fs rfl u rirdn n r an acq r gfi til-fudo uuncrfr,rlq.f r e dr ue zuq r n rh rfi e{ aa{ rir
,{rJ
Fo rir orr4 n rmvri,r4q nm.rfiorya

rirfi drl 6orJariNro.: rir4s4nuwrir dr4 n

irfr'a"eneolnd qrnfieriltasdrfi{eqvniua'rrirfidrldrucruqrnrirrfie.:na.rrir6a

rir4rEnua;riT drqnm.rqni'o4n d'rr?urirfifrs6sfirirfidouturtd{reriorir4n3;r

arn. na.4fuvn irq n wrirg
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utJ1sne1il'irfi'rrir4l4nu?nrirdr4nr'rir4nTri.r fievfirunnryyturiorirfifreurn fieuru4run

glolrlavnre6q.r'nrr:Jiu:Jgldrfide'tr?6fi.:dutnsnlal{r{rfidancotvrd ri,rfidanaotvrdqvtrj

qnnrrvrudcerir4nloi.t uun..ndtilrflurirfiue nsfilnrrne;qrarol{oXoioany so n'o4na.:

dcunarsroqnfloqn

drfi frencatild6orirdnn.tntr..ur'drucruqrnl,rarirlto.ri'o4ndorrrf,u

neotvrg{fi s mznealilxifi r

drnctruilatlatuuecd, rutasruumn?g1rJ qrnfindrctrli'r.:fi'uq;nluc'rrirfidrl

rfluririnnrtntt .uddruarulfi.irer ueifi1{fro4arfie{rrioa.:ni,rnrnlnfioXn6orir4r4nua:

rir dr 4 n qnrfi r1#fi nm:.rdoutuctd.i r a oio rir 4 
qtrk dT u fir drfi {e neotil ei6.r ruid rq yrfl u

rlrfir,li:llgllnfroumlrirfida usit{r{nfi{calfinrerir{oqaursrirurf,ndrueruwirr?u rir
tfiar n dyr# druerutdlri n?ounqil61 rouril nc{cu1u egjro.rl n{'oqa

rir{rrntnasqrevr-fi nradr rorfro4a4 n rirm6rucru6o rir ntrH u:Ja:Jr?uuas

drtfie.:t:ruil1ntg'tu drrfis{odfrnmrudufiuff,udo rirrfrs.iruuurnagrurflunnfiao.:
i- | | . t

frtiluriruensaldrneruurJniaeu udrero.rri'rrfissruuilrnrgrunvfiurlcerufioufruuilre

rfiru r{auuri'ttlio{tnc1ilu:J:rjreuqsfiurieflrflufirdraarroruilreGu rirhinmfinalilinJ,mr

lo.:rirntrrturJr:lerurioufrrrennn'irrirrfigr urJlFr?$1u tneli'?tillunta{nnran?ys.rerqv
vo o9r a e 2{olnel'frirtilsltuuurntglwJlnn'irrirn"Jr uilarJrcu rirvftao.:rirfifirdurdsofrudrin

uuctriruri'r{r{.runnr'{ 6afir?.lnirrynfidruczuqrn:Jrctrnrunydru.Jruq,.rnn{:.rficoeir.:

n a r r uri nJ rc 6 o ri tqd e s or fi 1 d.: s{ or I os r.r n d r.: m.r flo 
ry 

n iffu ri r rqal s
-'-.C- 4- ---;, J.,
n1rurj.l ruurJl n?s1u FOfl nfr aorfr rijuucnso.: rir ncrruurjaila'lu

fi iln'lr z rfl uarunr eunnlnr rdrua rudrneuu:Jnjrcuro{:Jrcmna

JV

f {', - p\'
i=l

N

6o rirrodesorilayrrna

6o suroroqjrytrnr

6o n'Jrilu:Jmjeauqouhy{1n?

2

tt
N

o'

arn. nr.4fuvr, ir4n rvr{rg
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d- 3
tJFl{u

er t io j e o I

c{:Jrydd1forynn-rnurrur?ilil''rrns?rluiru.rufrbJrtunrarirmuro{rqin{1u s nu

15 25 35 20 30

"-4al
tuu?n nonluc cunl rodEJta.:ilfrt,tnt

75 +25 + 35 + 20 +30
d.tuop=

funaurial:JbiriT ror rir roda l:Jrinoo nqr nd'ory n uriarrir d.: rm n.:lunmt s

n1a'1.{ s uanlifinradrucrurhn,tliluilr:Jr?u

Ix
N =125=2s

5

(x- p) (x- p)'
15

25

35

20

30

15-25 = -10

25-25 - 0

35 -25 = 10

20-25= -5

30-25 = 5

100

0

100

25

25

N

){r, - tt)'
i=l

ff

250 '= -- = 50 (fichl)'?
5

tilns'huilcEt?o{n?1ilurjerjrcurfluri'rEJnfird{c{o.iro.iril?s6il d'lriu6lhiriosfi

n 21 il ilil1 s t?i r'lnrin rfi ohitdrh {n n l rn ry6i l g fi fr uriee rufi ourTuu dr a r6il q s1fl

:Tunouqnfi'redo druerurarrirnerruuilailmu lorfln1?uvrudl (x- p)\u
g{rJn1f 2

o'=

-,-.i-.-.. - d o ,e'
n1 rljEt.illjuil1 A?5'lU dS ntur ru'ldq1 nc{il n1? 3

rJ r{. a r. 4 liu?r.t r' rq n rvr frg
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O= 3

esv t i
dfuiuri r rfr el ru urrl n ?grutud'eoeir.lfrrl fiu q gfi rir rvi'r fi'u

o:lEd = T.o7 chlt{l

, , Jo l,y- e 
'tv{fl sd1Fhfr drucruldrfliltafl il fl fiail ff.:riufu flotirflu,irucurfrru filfiqvtfi

rito-. 1

rirrfierrur#I1nr31uflo{,irueufritrrlunrdr.rruflo{illin.:1uwi,rfi'u z d'clr.r.:

arJR't? 2 nor 3 rflucun'rardsaffunradruerudlnallu:Jeilrcuun;

rirtfis.:tiluurnegrutor:Jr rna firqvd'rueruslnc{lnr#rc{o.rduiofinrr{enryfirrTu
z' )c Y . r
naqafirfiurnu?'Jus1nfi{:Jestrnr uoi'luurnirorqfinrefi fio4an,rnnrltd'rodrl udarir

r^rarrgrJdtflrld'x6lfiulaslrna tunradru.rrurirurlarJaeuuosrirrfifl{ruuil1n?S1uflo{

n{rfi'aodr.: n;1fiqn#rnnEirdnfiaeqrnrirvr',iru?ruc1n:Jeyrln? lnedrurzulfisrn

diln1? 4uns S nrilc{rff:i

rir n aT ru rnl njaa u6'eoeir.:

logn'

,"il
n1 tufl { tuutJl n t5''tunz a g N

^s2 6a rirncr:.nr:JnjecuoTcodr.:
d,Jex no nltoogncofll{
den no nulnn,toEjl{

4

rJ fi . n?.qliuyr1 6r4n uriq

5
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fr.:mndrs{u nn 4 ttnv 5 qvunnrixrdnfiouqrnarunrr 2 uay 3 nol:leynrafio

nrelfrdrydnuni unvrTeurrfifirirrfl il n-l nravriurefia u n-l rnryfiotntnir:Jryrurrun'

trirourder.l (Unbiased Estimate) tut'ltriUoiurefiElffe:Janrrulrjrour6e.: uri{tirud
ffo.:nrmfl uareavr6e nrfi eerTud'c:Jrvurrulrirourde{nrmrnurd'rutdqrn draryrqufi efi fi

rfiiohirfrrtqn6n rrdruerunrarir ncu urlnJecuunvrir rfi a{ ruurur nagruffcoci,rr

fiqrannsrn{o4nriolrJd rlun{rd'radtmufinddrueu ro 6ud:r?nrt{Iaanrrfi

n u1xrfi u4 man4 fi ro vd o un l N rfi e e rTu,i r ue urfi s c fi en ufr ndr{t {lne c{ r rlufufi rir n l
draeq ffo4arJarqlumm,tl 6

n r ers 6 flo 
ry a rd e e flu,i r ua u rni a c d rn ufi nii r{r {Tn u e tluiuvri ri r n md r y: q

q 1 n n 1 r'r.r o d r uq ru ri r uad fl m{,{ r ue u rnia a fi t:J r{ r {Tn a n r e1dd.: fr

X_

druiunrrdrucrurirncrllu:J:riaau rfiolfrrfi onr1ilfi cnQnunyannmrufi ouar n1u

nradruazu fiq,rrzuriGnmdruarulunln{ Z

Ir
n

s rfiflc30

10

run. n r.4riunr 6rqn urieg
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n1r'r{ 7 rrd n{ n1r,{1u? rudl n?1 ruu:JnjreurTcodrr

61
ttiln:tr ,i'rucurn'rc(x, ) (x,- x) (x,- x)'

'l

2

3

4

5

6

7

I
I
10

1

4

-2

-3

2

-3

0

-1

3

-'l

I=o

1

16

4

I
4

9

0

1

I
1

I= s+

ilr rir ru n rc tfi td'[u nmrr 7 uvruritlug{ n rr o.i rir nc u u:J r:l acufrco d r.r d'rd

, i ,9t iritfr g{ ruu:Jr nef, rutdqlnnl?non?rnfr aolros rir ncr:l u:lnleau
.1,

= o (lfiec) 2

m,-l! = J6 = 2.4496 tfru,)
v9

1 . 4 rir fa nm H ffir{uf, rfl uri rfi {n rfi a e riu ey fru n c,r ru drur{ufror fir r nh z il,)

tff uri a u{rurfu frfi n 5du au drur{ufa rfl n id r 6'u un yn u frufiufri'on dhld 6s n rfl ufiu

ecfiun"JrildrJr{uf qyfiriTaqjeru.jr.: - t fi.r +t Tnefineriluil,rs6'{f,

It*, -i)'
i=l

H n. orr. 4riuvrr irq n rvr{rg
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,
rTe u:J ryi.: c{ o.: rTr tri fi n e.r r fii.nf,uf,rTu

d'e u:i #.r n a.r d'r fi n r,nr du r{ufrTu ri o u6'r r d r
v

d',ru:Jfli'rc{atfi'rfi narldl.n{uf,rTueyd'uilrunor.r

d'e urJ rfii o o.: fi n e tr dr fufi{urv ffu 4r
I

d'"Jrrilefioo.:d'et'norrufiiu{uf,riury6'uq.ril1n

t d'curJerftnosffrfineu#rufiuffruodrlnru:lani

atruiu mto{ilil 1EJ + u?o - rfl un r ruo nfi lfi nn rt ol n c r ru #l fiufro.r d,e

rrrjry?.raa.r fi'u's#a.:umflrflu * rmn.rdrrd aileu1hilzud.:nrirrntdud,eurjro.nd,arafufiqvfi

rirufiruduprrilt:Jfree rnio{uure - unm.jT uiooeuilad'eudrfirirrfirud'ud'eurjro'nd',rufirqsfi

rirnon.t

riohjqvn ri re fi r q n e'[un r ad rue ru rir fru :Jryfi vrf;nu d:.5dufin'Er ifiu d*:J ,"fi nf,
nufri'rr{ufnrfleiruJudrdu fi.r:Jasfivrdc{udufi'ufri'ostudr?ea ravc{ufrrrr{udlngtunai

a-l rJ ad rnf,a n#l rflu drfi g dfi u
fionnn.:rda.:fiurornratfi dl.rrJav6nds{u#rJr{ufrfi sidufr d'.:d

r ' rTcurj#.:nalrTeq;fio.:rflud'eurjfrfiaydrn,reinuurdunrnrnu?ouurdmelc{eu

z. n c u fri.'fufayu d rr d'a u:J eyh a or fr,o*fl uuu u rdun ar

nmdrucrurird*'Jrvdvrdc{udrJfufrfl'fl idudluiun{r6'eacir.:fi 4nrd,.:il

0.

0.01 - 0.25

0.26 - 0.55

0.56 - 0.75

0.76 - 0.99

(6)

[0ifififlil1#fi'uq;drueruqrn4nrvioqjtugrtuuufifitanranldrucrun-nna1afiasnz'r

diln1? (o) d'.:fi

Tn er fi r 6 o ri,r #r.r :J ry6 yrf,n ufilr{u fg o.: FTa a ei r.:

n 6osulnd'.Joti,x
Ax, y, Fad.llolffeuilr x, y nr:.ldrd'u

ar n. a r. 4riuvr r,:' rq n vrirg



120

nilYl iyrenrtlg{ni

23

24

18

22

28

21

25

22

20

24

ivrarnraori 1y;

23

24

18

22

28

21

25

22

20

24

227

nrfinarani(x)

25

19

20

21

30

25

27

20

19

20

226

z
Xvyx

ffeod, s r {rurinriru'itueu 1o nu rirnravrnaour^trnn?na.rc{niunyiyrelrflrfinf rJn

:J er n g.jr td'n g uuuyr3.: n ovr-t r d'.: d

nsfinnrani

25

19

20

21

30

25

27

20

19

20

1

2

3

4

5

6

7

8

9

10

flo.:nrmnu"irfu r#rao.:fi narl.tdur{ufii'uoeir.rta
aao
2fflt1

575 529 625

456 576 361

360 324 400

462 484 441

840 784 900

735 441 625

675 625 729

440 484 400

380 400 361

480 576 400

5,193 5,223 5,242

ar rt. nr. 4riuvn 6rrln rvrirg
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ururfrluanes

10(s,r93) -226(227)
",l1to1s,z+21 - st,oz eytols,zzsl - s 1,

:0.&7

dH rJ *il n 6a u fl r{u ria rfl ef Bil u

7

u
28

5

6

29 30

33 44

32
11 13

n(Z*) - () ")' I t n(Z y1- () y)' I

rfl ug{ fi 6 fi 1frryn n c r ru du fiufryu c' r s d'r u:J r z fie fi fr ry d'u n,r eior o qj'[urc du

r?GN d r d'u 4 r #Hlu n r a d r ur ru ri r dl :J r;fi vrdn u dr.r r{ufa rfl s iuri ud r d'il fi d'.r d
. .--.ed:^s-.r--- e dr i , u'u
1 . niGuila1au tuqano{auri,ilit|nnri1{flu14{ililn

lnfl di = xi- yi,

x, dad.rd'ufuo.:{a{a X,

y,, iledrffufimdoryn 4
4o9"-n na slucuto{ovt{l4ila

37 38 47 42

415 17
89100

frcadr.r z fiila4a z p nsuuuitrn finamni uas{ruaufatrurdt+tufr nmrirruGu6a

d:lntilastfr fru:lrvRvrf,nudlv{ufc{rfl niurJurfi effiu

ofl lnsvyr?1u' jda4a#.raoqafi a;fiua"rrudrr{ufrluurnriaerfi fl r1a

ncuuu2'trnfinnran61x,,1 zs 32 4s 39

{rueud'rtls (y)

ar n. ne. qfunr ir4 n rvr{rg
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e'Grfir {nrir fiuforyutii Z qn rayil1 r.rn riNso{cir ri'u uriav{ d,rd

xF drfru ( 4,) drffu (v)Yi di d?

25

32

45

39

34

29

30

37

38

4

15

1

7

5

3

2

I

I

1

5

13

10

7

3

4

8

I

14

11

2

6

12

5

14

2

I

6

4

3

I

10

11

1

7

-4

-9

11

2

1

-1

-1

3

10

-5

-6

-1

16

81

121

4

1

'l

1

1

1

I

100

25

36

1

-1

042

28

47 10

33 11

44 13

12

13

Za? = 2,388

run. nr. 4riunr drqn rvrfrg
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o , io
rir rirfi druezutfiq,rnlumar hJmuq nrtuc{rrn1r 6

e\ a?p =l- 1'n(n'-l)

= l-
r4(re6-r)

_ | 2,399

2,730

= 0.125

Jaa?atl
riuFo n;uuxarl nfi n nrn rrffi nl1NfrillYufi?o.rrnryudrurufirh$"[fftun.n

duniT rfirurfiu riaufrrrft doacfrunmrudl.n{uf = 0.'t2s

8

t{rfiu

1

(2+3+4)t3 - 3

(2+3+4)13 = 3

(2+3+4)13 = 3

5

6

7

8

27

27

30

31

32

40

f {x, -i't<y, -i't
,ll<*,-

2. naniddr dutuqn{'o4nfi u,x rirfi fi dr du nirryu

r:

4 nafi'xuufi fi 604 nardacfrunlrdrue sudrfrl:Jrchvrdnufrrur{ufrfi e ffru

tne xi u vyi 6o drd'um.rfroqa

r da durjecfivrf,aradrur{ufnrflefrurud.rd'u

ffrodrsnrnmdrffunaefl n'fiaqnur.rfioryar'drrrirriunrrrenurdrfiilfi d'.rd

i'o4n

22

27

iceuj
fi aurtird'um.qnfrailnvT.rno.rtfr udthi'rirsird'ut:iuyrudrlu4nelucunm8

ar n. n r. 4fun I r'r4 n ur irg
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dlrJairnfeudln-udrflosluir6sa

nraurfli.rila;6yrdnradr.rr{udtudr?snfi 6'onnarrdosfr ud.rd

t. rT'ru:Jafreudlfiavd'unt{prrfluuruizuruddfir{rrfrulur{crorrir unyrTeu:Jadnd'c
iave

uilr fr ryd'un min uutdu n an r n un vdn n dr u

2. nlruqnrs{rfl o{ frc euu::ria rfroltri,{r rflufiorrfl uuuu:lnfi

4nrvr't{lunmdrucrurirfril:lacfi rf,nudur{ufr(agtudr?safi ft il
uvrudrlu4nr

robt" =ryJpq .....9' 
^t,

fi o rirfru:Jrvfi nf,oufrr.rfuffroertufi 6na

6o rir roa's go.r d'c u:Jroia rfl o.:r ol n rlt rren

6o ritaderas 6'e u:lesio rfi oll os n q'uu dr

6o rilsdsro.: fra u:Jrrio rda.:t a.: ffa qur?ou u u

6o ri r rd er ruuil 1 n ?g 1 ufl or d'a u:l ff io rdo.r mr fra q u fi., u u,
6odndcurol ffc urJrsio riiolro.r naju uan

Io4{
ngYl

touo

Xp

;o

Xt

,s,

p

q

H n. nr. 4tiuvrr irrln rvrdrp
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6'ro dT .r g {r de a ei'Nrin r?fl udr ur u 20 au rn'ori r n tno uim n n? m nr c{ n fld'r.r n ft d
J

ailvl

1

42

46

62

65

66

48

67

68

62

63

65

u
68

69

45

68

68

67

69

tlrfl

1

0

0

1

0

1

0

1

1

0

1

1

1

0

0

0

1

0

1

0

2

3

4

5

6

7

8

9

nninnTcn$

45

10

11

12

13

14

15

16

17

18

19

20

uvrurhlu4ne

ffornmvraru"il rfl fi uasnsuuuitr nsfi n nrn m5fi nrufri.rr{ufrYuulohiaci,r.rla
aca o
20?t1

egr.ltfi'h tnnunsnvuuu?trntinnranffin'r.rrJfrilr{ufrYu'[uayfru:hunntusiriou

l:Jnrrdr

ar n. nr. 4riuvr r c'eqn vrirg



126

drtaaunaf,

n1?vlRdounerildl.rr{ufsot6'ru:its{asffc nanififr'au:J#.:aarrflud'cu:Jyitrun

ilevmn (categoricalvariables) snirldlnslfrnretncail chi-square rdudornlrilns{ou

dr ordn 1ng, rinricgfi, dracq) fl'.,ncuar*ren1unra1fraorfiarmoi1fios,ilruno*,q{) fi
nm ru d:lfiufriuuiotri {o 4n d rfi ue vrfl un,l r :i fi uoyilr vr rfi au'[ugrJm.: co nti n ge ncy tabte
\Ye E
tnn{u

n?1 il c{1 il 1 ?n1un m1fr na rfi r nof
riog rJrunar.: q{ ?mJ

13

58

32

103

77

145

21

243

898
27 230

19 72

54 400

A,-r -2 - rL to, - E,)',n't Z- = h-T-, df = (r_1Xc_1)

R 6a irucuune c 6o,{'rucunadruri

o 6a nerufifitrrmnld

e 6o nmruo'yrjnrnufs

72 6a dtfiIilun 1 fl n d o u c{ ru 11 69 r uc' r rTe u:J r o 
T 

fi n Bn s n 2.r :J d r u r anlun r r1f
norfiemoi rfluhaasdarTuu?qlri flr rir 72 fifiad'tfrryue nr.irrTru:ln?.rnartrirflu6aev

rioriu (riufiofi neru frxr{'uffru)

l
arrt.na. 4riuvrr 6r4a vrdrg
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nlflhiudn{msi1il?orrn zt
Class number expected frequency (O' 

-E')2
Ei

59.54 5.125

25.24 5.9320

13.23 2.0675

139.73 , 0.1991

59.23 0.0253

31.05 0.5283

43.74 11.8223

18.54 9.7719

9.72 8.8599

?crJ 44.3299

observed frequency

77

13

8

145

58

27

21

32

19

1

2

3

4

5

6

7

I
I

d', f fidrucrutd'fi d't = +4.32gg doriliflurfiaufiuri'r 72firfln*n
nrnrfi ot = (3-1X3 -1) =  lfrdrinqn = 9.488 d,t f fidruerut6,firir:.pnn.jrnir6nqn

uaan'ir srfin finetrdl.rr{ufriun?'rtJalrllrnlunretfrnorufiamaffirvduriadr6'ep .os

nr gdri$nie'l expecied frequenry

Br =77
o:=13
d: =8
Or' 145

Gs =59
0o=??
or=21
c6 =:3
0* =19

4e *59 1-l

Eh = = t}tsa

gr* =13?l

E" = 
?30'?E3 

= rif ?3
4{S

Err *5917

ao*=#e$r&5
E?- *4]?{

&= =l*t4
fy= =9?t

rufi . n?.4fuil,r 6rr1n rvrirp
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d" z' n' i r ut rutdfi da = + t.32gg trild ri r fi ac 6'u n "r r u drJ rTu f,acu.j r.: d'a urj r
fr'r fror n r a d r ua rura ty d'u n e rll dr r{uf, q y fror d r uc run,r n 4 n r dr d

(e)

= 0.315

ua nr s d r o rfr n rT:l prc u a r u I enlun r r'Hn o u fi e rn s iil ey du n m u dru fiuf =

0. 3 1 s d.:fi olffdrfi nerrudufiuf,daui'r.r dr

z. afi fidrlfu 1{rfionT nJasrurrurirunvnlriladounru4figrun,rrlfi rnoi"lunasfldfi
69rl

nrefiuec:-taetd'a4onrnn{td'eoeir.:urufiqsffiuqrnilaymnr c{fi6fi1d6uten,iruunrflu

rar.nnraqinru{nqrh:rtsdradnltosnrnirtrJl6tfi 6'rd

2.'t nrenl?ailtfieuFirraa'er rilnfinvn.:nfififiri'rrr'H'tunrn:-Beurfiauri.rrade

tffud t-test druiunTnGflulfiflildrrsdenrfififidcodrn{rrden *(one sampte t-test)

t-test druiunrer:-Fe:lfisurirtodenenififin'corir.:nornelr unynrrimmcfnr,'rrJu:.Jnlrau

(Anatysis of Variance) lfrnlisurfi elurir rqdenrnifi fi n'eaejr.:mnn"jrno.r n{ru

2.2 n1nvl Ac r u du r{uf tfl un I eur n,r 1 il fru fiuf,ia.r d'c u:l fi aulq z 6'c c{ fi fi fi fi e il
1i'16'uri s{ufr:Jfiuftfieidu lfftunmivrtn'culnfiaorfiesdunrainoqjlueyd'ud'unanrn uio

r;ffudnarr{cil rnvn1tnnaorlnaunci (cni-square Test) l{lunanififi'cuil#lnorfieydu

nra{naqjluavd'uuruiryry6u?orvdur?erdrd'u nrr'lfia6fino':.rd1ucfifinmrurfifi
| - td I d '

1nilr;d.:dtfre{BFinrruaaflreu?oilarruurrrirfu rsri1unfifi6'rt6lqsfinrrvrnnouat4figru
__-_-33 d_ e V e de o v aa d h Iil1{AO mrfl O nC1?SnUn21ildililUfrJus61nzuil,'trg{dFuTo lrj

2.3 n1flr?l1nenl tvlafi nn'xafi fifi1fi1unrafl srnrn:tdurinrri melyfnraa nnas

uia nrri mn;riaqnrurenl loenrei mervfnrrn naosqsrflunraufiui'oHa uuil

nrnd'nr?rs (cross sectionat Data) rdu rfiud'o4nrfieeriusansrefiudr flan[agru,t

fi uffrlufllaffimnhunvacndo,irucu s0 iru ua;riri'oqnesnlareurilrilsrnrnj

s o n n 1 s rfl uf;u *nrnr ri rn ar ;rio qn ru rc n r fro 4 a fi rirtl rlfi'lun r e0' m m ;fq ; rfl ufio 4 n

o{nttJt?n1 (Tirne series oata) dsfidaqnra.rfiaryafirfiuaalerilnlrJ?velsraarrflu:ies 
1

rriel..'
odr.:sistfia.rfu ia+aaqnnltonlolqoqjludnuruvfirflui'oryameil aretnailrc{ u?oere

4432

44.32+400
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d 6lrr, '- 3& 1e I

moufitd'vftfrfiuaqirTua2Tltxil'lv{ulunrnirhJlfirJeylEltf rfio{s1nffo{ailr.rqrfinfinra

r:ldeuuilNnaanr?n1 {,i.r*qrfiql6oo.:dnrfio{ure-6fizuursir.: 1 finu,ranrirt:Jlfi

ilavnountrd'nfiulccrluau fie'rffuarnn'rfiqqrnnrllr:JdEluu:Jn.:lunradrrfiuntodrrlor

acirsudt d'.rr?unr:rrannieqnrurcnrq'.:lfirrurfiuvru,ryrrimluntd'nfiulq r]rylerfra.:
ai ,

oqnrlJ rea1fi rfi onh.: f,'ruuudrufirlfftunr ailer neniuSo m nnranii'o4n1uour n n

tn nfi nnrlcfi Bd'N6rfi uuvrirlufi dtritfrnri, efi.r4nau6oi6nrfi mlryf rn1yfi
,dur.fiduonmna'mrurn d.:irrflufro.rfinatrfnsugluvrl{6afiur.:rdordou {fiauhe;
arrutnfi nrrdunfrrrfilrf, rldqrndrarafi fi fi nsirafir rvrnfi nr?u ltaunrs

n1e{*qnriafifi
lun T 

e finRulq rfi a dtfiun r eln 1 uriuoud r q yfr'm fi n r rt{6'ory a rfi o:Ja;ui unrr 16o n

dlnemcfionntr6on'[n nrnjacdiut?uu.n,6u.rvrjqy6'ord'nfiutqrflur?oofit*id'u{ou fiqc'lfi

idnrnjesrfi ufi l*id'ufiuu riudoqrn:J*nunmnio1sq y61il1 ro d'nfr uu?a:Jryuiutfirafl 2'r1{

vrrsrdonlo tdu nre6unrlt:JtTs-nnuilrsfifi'ornmlunqtrvrn qrn:Jrcaunl?Guflo.:n'r

:JavuiutddreiT fia.rrfiunr.:rierttnr 7:00 rJ. - 9:00 u. qyl{ranrururflu z Mrrorrcnrfilfi
rjnfi d'.rr?urarqvfiolfiotentnrerfiurtlrirrnn.irr6u rflufiu u..ruiou,.'ufiorfinred'n6u1q

r5o'lfrriau{r.rfru{auuncfiflq{fluo''taodr{tfilsJrlfiecdor rdu luvrrrqafiq nrafrnfiulqrfio

6onnr.:6on qvordffJrvc{unlanita.:{u?umadr{rdeen.ihitd fifroqarrnrrun'{u?ure
qcfia{iltfr1rrfiqrerurf,'ce rilnfinvrr{cfifis'.rrfi'rmfiuyrurvrtuc{eud d.:ntrdonlfinfifi
rvrnfinln'lun'rad'nfiu1qduoqifiu{nqrJrnrrfuo.rflfi'jrdornrasgte l#ilqrdlrun:Jrslsrf
r or nr nir afi fil:Jl#rfl u z nrlrlud 1 6o n r a1ffnfi fi n erruu,r unyafi fi dN6.r

t .'lfefi n'lrrff[ul u?r uq n 6 1 r1ordfl uile ssr uri,x 1 
.{r rfl uodr.rfu fi q s fia.: fr

gru{a4ardo.:fiu rfiolilunreffn8utq niu firugafiq finmdru.*rundu nrfi riu
n r es{.: K?il n'nnn1 a fi d ntn nr u fror n r e ncrrufi rnotqtuarfi nrirurfu o.r qn frr d,ru

nrtfi nv-rah.:3rufro4ne6fi rdanrad'ndutq drunr*fiosnrnlRn?o.r lfi adleq nl:.r
fi n rfi uro.rrJrmrufiruntulat firuaroreru4a rfiui'a4nafi fi mr nul{ rfl ufr,u

ffroeirs + nr nJ rvq n rTa i fi vr aeruurlufi i or :j r;{ r iu
tuffinrl:v{riuta.lnutm finT erirnfifineeeuurtrJlfrnnonr'rn1 r?.:id1{'uruf6'eunr

uuuhiff,'c uiunT rtrdorallunarn rarqvfiqreruruJ?flulfieudrnea{a:Jarlrflupi.: 

'iiaEqe.'
rrilnfiotflufir 1 rurulafirntfr:JrslatfiJrnfi4n riudofrorfinreanmnladgrmr:larloio6'e

'jrrflunirtn ,{lu?ebidrgdofi.:rd.: rflufiu ulomamrdon#oaudrusoarhnfruddfinufia:r

ar n. nr. Eriuvrr dr4 n urirg
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tfilnnfiEn dotu,?uoiftrfisrrYuafififir?Ern'i1 grufiaru" uun..nduri6"rqvfinl$r?Eril

nontfflrJtreilrnluiutt?rrfilndriu:Jn6 rnarsqrn{o4an.rmreiludrfrnuo'nn{:.rufr.:er

dot:J:;tT naylu{unac

sYroeirs s nrnJr;qn rinfi fivrmruur d',rugafin
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