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Mmob 30bbmdMago o@z0Mmgs ©s o. d.);

LobBogemm 3Em(39L0L Ldogd@mEn doboboomgdmgdal Jogsmamgdos:

¢ LEYEYbEJOL s3mogdYmads babbogmm Mgymmdgdal dodsmo;

e Jobbogmgdmgdal edm3zomgdemgds babbsgmm Mgum®mdgdals dndsmo.

©d 9. d.

oy) bggemmdal 833306 mmaonzal go3939d0m, badmmmme dogomgdor Labbsgmm 3Mm(zgbals
“9mg396@gdom  odmoam”  bLJgds@nM, GmA3smadgdym dmEgmb, GmImolb  mommgmmo
9mg3gb@o g0 3399 3065398 9Mb (Joboboomgdgml, gd30Mogm nbooo@mmb) godmbabagl.

X/

% 303mngdgdab Amma gd3nManm bmgommmaoy 33dm33mg3530

35bm3gs 0b¢) boggzmggo 396Md3g@Mal 3mMb3Mg@mmo 360d36gmmdal o@agbs 3ombgse-3sbmbals
36m39L0b SbsmmaoyMas.

93000635 06335 (300L M3Mzggdal bodyamgdss s, AggMmgdMng, s (3mEbsl 35330M©gds.

Joobzolb  ©obds  dofomowo  dommsiz  oM(3MEboms s go3qoal  Lyy@gzamomoss

158 dmEgmb 3mbg3@omymb, odmmg@mb, s3Mom@umbs 9bmogdgb 080l 5mbobndbsgsw, Gm3 ngo
3bamo@03mcn Bbggmmdob boggdggmbygs sg35dmma.
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dm@nz0Mgdamn — 3g30mbgdo 0dn@ma3, Hm™A o6 go(so.

doaMad, dgmeg dbMng, ngo 339 oMLgdMmo (3M©bOESL 35dmM3nbstgmdl — oy) 56 ga(30, 396
30300bs3: 93006356 0bg 396 ©o3L353, ) oM 30(30, M 3506 gMgLALL (ML 3g30mbgda) s bLow
b 39d9dm (30b 3300mbm) Rgdmgals bonb@gFMgbm nbgm®mads(zns.

9L (3bo©0s, 0bgrgm@mBs(300L 8m3M3930L 08 Lodnemgdgddgs 3M(39m®Yds, Momag bmzommman
30Dm3390L 5656M3mgd:

e 356 o(30b, B Mbes “0300bmL” (33000bmb, @os3300aL, Bonzombmb ©s o. 3.) — Bmam(s
M339 3bsbgo, Loggmgszo  3Mmdmgdolb  gobbodmgmosb  abygdmmon,  33emg30L
®0bsmabmdomn ©s3mb3M @ gds LbmMgm 530l omagbslb nbobagb dnbbao.

® o@30b, 30b Ybws “330cbmb” — LonEsb Foommb abxm@mdszns (306 godmzombmb, Gab
055330604, G Bongombmb ©s o. 3.).

03 (3mEbobs s aodmzeomgdal, gbg ngo, 339 3Mbgdamo 0bgm@dszoob Logmdzgmbg
Legommman 94omndgdl 3n3magdgdl.

03abomgab, Hm3 bosomo @ognbsbmm 303mmgbals Mamds s MHmmo bmomemaono 33mg30b
36m(39L30, 30335MHMo SBdsmMgnsb.

bdoMo g3om(398L, Logdgme zmzmom o6 LogMome EsKRIMgdmaw doggzshbas Rzq6L
300bgoDg domgdama 3sbyybo.

sbgo Mgogdioslb 06393L goM339mmo 3aMemn, dmmmeobo 0dol dgbobgd oy Mo 3sbygbo
dgndmgdmes 30g390m.

308000, 306 o6 dmnbdgbos dgdwgan &odob osemao:

a0mMa0: 33760 Bemob 361dsbogdom?

065 3emo: m@dm(zob.

a0m@g0: Ml 36Mdsbgdm, mzssmdy Ig@b o6 8ma(393mno!

od 3ogomomndo (gogmom, GmI osmmmaol mfogg dmbobormg aumbmggmons) jofgow hobL
dmemEnbn, Am3gmo 35bybob domydsdmyg 3Mbgdmds. 300bz0lb sdLIgmlb GMI FmmmEnbo 56
3gmbmeo, o3 gomgdmes — gom3gdelb 0b393L LEmMMgE ab, M3 dobo goMmonwn 333gmMo
a56Lb39300965 o gdmmo 0bgmMBs300bogsb.

dgodmygds 000g3oLb, Gm3, 53 MzambodMobom, gznmbzs Immmenbal 3g3mEIdgdss.

530bmab, Moz YR JMbiMgEmo s d3oGomm 3sbbabmgmmns dmmmenbo, dom NBEH™
30bs6d0dsMoryemns dgzombao.

dogomoma, 0 domoddo JmBob dmdgdbs g30bms, Gmamts bgbo, sMgbsdom ibmgml o6
dg396hg30m, sanmmdmogn ds(3bm3zM9dmab d53mbzg30d0, %gM 03sb og3bYLEG YoM, 593L o oM Fob
ob3omgdals Ly@gamo s dgbadmgdmmds, (36mdosms doyMmda 30 dgadmgds 3oMEsdnd 3030mbmm,
Mg me dmgbgogor 53 Juhsdy.

h3960 J(3935 @ 300b3930L B0bssMbn 3o 339Mm dmEmE0bgdl dggbodsdgds:

* qibmgmoalb  dodoGon  Bogmgdos Immmeobo, Gm3  dabogalb iEbm  Jomodda  gbs
dnggobbogmmb;

* aucm dg@o ImmmmEnbo 33543L danmmMbMagn do3bmgMgdmol dndsmm, ogMmad oMz abos
“Bomdma 9bgemn”, HmM3 8s305635 o6 0(3mEglb bgdabdogfn duhs Logmome® Jomsddn o6 o6
LyBgb h3gbmzg0l MMl s 3oMa3s;

e (36mdoms dommb dofomewo gubgins 3o LEMGgE 3basgbo 0bgmmdsnol as3gdss.
5990006 g53m3abatmyg, o3 dgdmbggzedo yzgmedg dg@os dmmmeonbo, Gm™3 of Juhs
dng3oLbbogmmb.

9L dgbadadabmds  gd3nfommo  bmomemaon®o  33mgzolb  3Gmgbdo  sMbgdom  Gmenl
b gdL.

bevgomemal, obggg Gmamés bgdobdogm bbgs ©053006L, Fombgol Gm@OIHmamMgdabsl
MRbogds goMmommn 030b dgbobgd, oy Mo 3obyybos dmbommebama sMLgdmm Logysznsdo
(306mMd9d3o).
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bmg dgdmbggzedn dgbadmagdgmos 3ofommal oMs dbmmme go(36mdagFagds s 33ogom
BMOIPmoMmgds, sMsdge dobo 5MaM3qb@omgds(s.

306090l 9Madgb@0Mgdal Loggdzgmbdy yomndwgds dadmmgbds — ydymads, Mmdgmda(s
BOEOINmocgdnmos 4yzgmadg g@cm dmbsmmmbymo dgogan (yzgmedy gudm bogsmmom 3sbabo
b3 ombzady).

303mmgbs dgadmgds hodmysmndmglb s dbmmme (3omm3gmo gombgal, sGedgm jombgems
xanxnob  (dmmzol) ©s Bomosbsw bLogzmgzn Lsgombolb dgbobgdss, Gowasb bLmosmyEa
36mdmgdol  ©oygbgds, RoJGMIMogzo, 3M33mgdLbydo dgzombges o3 3MmMdmgdol Mamdal,
3603369mmdabo s gos69y39@0L dgbodmgdmmdal momdsdy.

Sbms 339 dgazndmos 308Lxgmma 303mogbal 360d36mmdal dgbobgd:

303mogbs Ld3yamgdsb 335dmg3lb 30bsbdndsGmaymop bBosMmzgdsmomma 33dmzombzal
3Mmm3gbo — 3009335830 Ig35MmARnma 3ombzab gm@3s s Jnbssmba, dabo da(393ab Bgba.

(36500, ol goMmoyEn, MHmAmab go(36mdogMgds, 33o00m FMAOIPmMoMmgds ob sMaMdgb@omgds
o6 bgMbgds, 303mmgbolb Mmmb 396 dgobmnmgdL:

ymzgmeEeog® (3bmgmgdsdo hzgbo 43930L dm@ngaaal dYLEG asggds s @obadymgds
bdoMo oM (3 o0l Logomm, 8o3603 dmbomgaba o6 MLbogdzmm 3oMonwgdol “agomgsemabbabgdol”
3(3009m™d5d 33em935 dgadmgds sGabbmMa dadsGmyymgdoc bomdstmmmb.

> dmmmb, o9 yzgms 303mmgdolb LobEgdnGew, ©obdndpgzMymon g359Mcnsbgdm,
303000960 Ladndsm 3n3magdab.

303mmngbol 3603369mmbosb godmadpnbamyg, dbgmn ofss 0dab dobgzgoms, Hm3 bLsdydsm
303mmgbs 55LEAmgdlL sogmab BgAHGomalb Gmemb, Am3gmasb Jgbsdsdabmdsdaz gmmAon-
boMEYds nbxymMm3s(300L AM3mM3z98ab doMomawn Bgbgdo s Lodysmgdgda.

dog™ad, oMbgdmdL ¢39393d0Moi. dgdmo w339 9gbndbgm, HGmI dgzombzs dgadmgdos
a0bg0bommo, saMgmgg, Hmam(y dmemmeobol dg3mb3gdal 3Gm(3gLbn, Mowasb 3sLybals Jomgdals
dgdmggy “dmbldrgds” (dgbodmgdgmn bogds dgdmb3rgl) Aggba 33Monwmal dwg339@YAE™
g3mmdsbmab.

bLem@gommmaon@o 33mg3900bsL gb Go@mGn sMobsjmgd 360d36g9mmmgsbos. 0bgm@dszonl
dm3mggdabs s sbamnbol dgdwgg dgbadmgdgmo bpgds d53mbImgb mg0cmmb Ladmdom Jndmmgbe.

oaob  Lodmdom  3ndmogds  ghmdy g0  orggmmo  303mmgbabageb  dgadmgdos
dga9dmegl, dobo 3gdmbdgds 60dbogh 0dol gobbodmaMal, Fgddsmodos oy dzwsmn dsbdo
dgda359em0o moomgmmo 303mogds.

303mmgbal Fgddomo@gdol ©obadymmgdsl 303mmgdalb ggMagagses gbmogds, bmemm 0dab
B396905L, H™M3 303mmgds 3(3sM0s — Gambagagszas.

303mmgbgdob d93mbdgdsl smbgdoomn 360d3b6gmmds o3l 33mgz0b doMomsn dgmgagdals
500396005 s ob3360mn SbsmaDabomgals:

LEmMsE Bamdsmornmon 33mag30L 3oMmdgddoa:

3) 3960930(30609599m0 303Mm0gDds abadmgdmmo gdnmgds, 33tmg30lb gem-gfMmn doMomswo
dgrga0e-

) gombogoznMgdamo 3odmmgbs 3o, bdom dgdmbazggzsada ndal 3shggb5dgmos, M3 Mgsmamo
Lo@yons o6 dggbadadgds mmaoznMae yzgmodg Ngcm Imbommebymb s 93 dgnbadsdmdal
abbbab 53m(30b5L 5ygbgdL. yomndmgds goMmommgda ndalb dgbobgd, o Mo Gogd@mMgdom dgodmgds
0ymb g38mbBggmmo sbgmo Loda(zos.

sbamn goMagdal bogndzgmdg gmEm3nmomogds sbomo 30d3mmgbgda. dom sem@gMbsGaye
303magbgdb bmwgdab.

sbg ™3, 303mmgdal GombogozaMgdal dgdmbgggzedn, 33mg3zs sm@gMbsGommo Jndmmgbab
dgdmb3gdadg mMngb@oMmgds.

3ogdmomaE, 0gosb a0d3mdenbastmg, MHmId Mgxm@mdgdol gohm-ghomo doMomsn dabsbos
LobBogmm 3Mm(3gbol aomdxmdgbgds s Mgxrmmdgdo 9339 d0dmnbotgmdl, dgbadmgdgmons
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Rodmgoyamndmo d03mmgds, MM Mgxmmdnmgdol 3Mm3gLbdn bobbogmm 3Mmzgbol mdogd@nco
dobobosmgdmgda (LE MG ™S ©390gdocn dmbEMgds, mgd3090Dg @oLEMgdoL 3ohg9b9dgmo s
Lbgo) sdommes.

oy Bzgbo 3n3mogbs dgddemogo sdmhbws, ngo 33mag30L dofMomem dgogagddo dg3zo o
dgodmagds Mggm®mdgdol Bo8s@gdnmmdab ghm-gfm sandgb@em godmmagl.

boem 3obo gombogazafgdol dgdmbggzedo, 1bos ©ogobymm 03 god@mmgdal 33ma39,
obo(z dgadmgds bgma dggdams 58 Lo@s(30580 mman3NMOE FMbammEbgmo dgoganbomgab.

9L god@mMMo dgodmgds 0ymb moge@ goMEsddbgdal oMos®g339&YMMds, 3009339@ M0
35M©5J369300L sMobLBEmMMo@ ao@oMgds, bndogd@uHn 06 gMaLgds BobBsgmadgmms aoM 339mmo
®axob 36Mowsb ©s . 3.

dgmgas 30300980 Sem@gMbsGonm 35M39gdl, Imbogds SmEgMbsGonma 3n3magdal
BmOEIYaMgds s 506ygds dabo dgdmb3gde.

3 dmmb, Mbs 50060dbmb, Hm3 oMb dgdmbggzgdn, HmEgbsz 303mmgdgdalb 3g60g03s(300
33393600 00Mbgdal, ombogngozns 30 bogmal dshz96gdmaw dnshbaso.

sbgmo Boamads sMdLEMMns:

RJO  geomo, FgddsM0Go  ©gdnmgds  oMabbmmo  Bbggmmdolb  dggasws  dgndmgds
Rodmysmndwgl.

dgmtrg — (3bm3Mgds mmanzol 3obmbgdal Bnbgog00 o6 gnmeMmgds s Logbgdoo ebsdzgdas,
M3 yzgmady  gxcmm  mmangnco 3500000  domosb  dmAL  9dmhbrgl  Lmzosmm@o
9ommdnbagsb.

% dmgddggdabl LGMsGgans
mmgmm?

080b dgbodsdnbaw, o M, ba s M3Gm3 b 3033momm, ng9adgds Mmame 3ndmddgoma.

049006 35dm30baMyg, 33tmg30L 3m3ggbm g@o39ddg b (3ngmmgds:
e Jmbo(393ms dbom0babs s 3oMggmown bLmommmann®o abxm@dsznol Im3mgzggdol
3900mEgdal 3obbodmgMo.

e Jdgmhg30L 030l aobbadmgme.
* 33mg30L 0BLEGENMB680L dgdndsggds.
* J9mhgz0mn gMomdmomdal gobbabmgms.

bomm @dnomme 0bgm@mdsznal dm3mggds, ©sdydaggds ©s sbomado dgdwmgy 9@&o39dL
dmo(zo3L:
* 3omm@oyo (33emg30L 0bbEMMIgbE 0l d93mBIgds);
* 0b@gMzogms GMgbaban (MHmImol Mmbsi 0bGgMz0gMn nbgmmdsznol dm3mggdals
3m6369& e 6gbgdb gamgss);
e Loggmg Laddamgdo (30Mggmao bmommmannfo 0bgmMds(300b Im3mggds);
® 3mbs(399ms 3mMIbo®gds sbsmndobamgal;
e Jmbo(393ms LBGALENZYMO sbamabo;

® Jmbo(zgdms LmEommmaoMo sbamobn, dgwgagdol 068 M3MgGs300 (30bssmbmdMngn
“a0a905”, sblbs).
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o 3366330. 396963myMa gmomdmamdab 36bgdomn 3363378 M9dab Jgbobgd.

9330M0¢ma beygommmaon@o godmzzmggzol mdmsegmgbo dobsbos nbgmmdsznal 3m3mzgqds ©s
a05bomndgde.

29696omo  9MHomdmomds, 3m3mmoiges (population) gBmogds yzgmo 03 gmgdgb@ol'
90mdmomdsl, MmImgdbsiz Loggmggo bmosemyMo 3Mmdmads dmozogb o Mmdgmos(y
bogBHnm/Dmaswa 3565398 9d0 odzo’.

0bgm@3s (300 39bgMammMo gMomdmomdal 3563398 gdolb dgbobgd dgbadmgdgmoas dogommm
LEYEO ©s330603980L/50BgE0L 39d39Mdoc 36 ggbgFsmmMo gMmmdmoaomdol go 3399 bobom by
— dgMhgz0m gMomdmomdsdy s 330603980b dggasc.

3B gMs (census) aemobbd3mdl 06gMM3s(300L m3mzgdal 3 9bgMomuEn gHmmdmaomdal yggms
69360l dgbobgd.

0mbgfolb dgdmbggzedn, agbgMmasmuMa gMomdmomdal 336339 Gms 33b6LsdmzMs (Jomo
3603369mmmd930L oag6s) brgds YInsmme smbgMab dg3wga.

LeznomGo 3mdmgdgdo BoMomdald@odasbos, 5308m3 domn 33magzs dgndmgds Mgaombal,
dogemo J39460b ob Mo300g603g J39460L dmbobmgmdals dma(30309L/BoMazmgl.

0J90b godm3nbayg, Moy dgdmbgzgzado, Lagofmm brgds, agbgMsmyMa ghomdmomdab
350339990 bsbaemn/J39L0dMagmy Jgzombomo s 33mag30L 3Gm39Ldn dbmmme gL Bsboemo
Rogomon.

3909MsmMo ghmmodmomdol 03 boboeml, GmIgmo 33mgszedo Mdnsmmo dmbsbomgmdl,
dgmhgznmn ghomdmomds/dgmbggs (sample) gbmeogds.

dgehgg0l d98mbgq3930, a9bgMamno ghmmdmamdol 356s8g@Mgdol gsbbadmgms 36 brogds
93g3mmE 0bgm@mds(300L/3mbs(393930b IM3m3930b Jg3m3a:

Mo30330M39mo 35bbobmgMgds dgMmhgzoma ghomdmomdal 35A3dg@Mgdn, MMImgdba(s
LEsGabLBnggdlL  (statistics) bmegdgb o Ibmeme 830l dgdcga, LEIGaLGagIMms
3603369mmd98ab Logydgzgmdy, bogds ©ob33bgdal asdm@obs ggbgMsmyma gMmmdmomdal
3565398 M980b 360d369mmd93ab qgbobyd.

dgehgzomo ghommdmomdol doomae dobsboomgdgmoas Mg3cgdbgb@s@ymmds — dgmhgzoma
9MOmomamdol  m30bgds/qbotn, sbobmb  agbgMomymo  gOmmdmamdol LMY JE YOS s
0030b9d06989d0, a6 33999mo (33eg30bamzal 360d369mmzgebn) 3o68dg@&Mgdals 3MM3mE (30mo
a0bsbomgds.

9369D96@ 0@ Mmmds sdmzoegdnmos dgmhgzomo gHmmdmomdal dmmmdsdy, 3gMhggal
3606(303L5 @ 3obbmM (309mgdady.

0do@sb as3m3pnbaty, MHmd dg@mhggomo gMommdmomdal gomamgddo g9bgMomudn gHomd-
momdol  3oMadg@Mms 360d3bgmmmdgdol b asdmmgms dgmdmgdgmoas, LESEGOLE N30l
3603369mmdoms (g. 0. dghggomo ghommdmaomdol 3oMadg@Mgdol 860d36gmmdoms) dabgrozom
bogds 0dab Jggxsbgds, oy Mo 360d369mmdgdl 1bos 0mgdoglb g9bgMomyucn gMmmdmamdal
dgbodadobo 360398 M gd0.

9. 0. dgMhgzomn gMmomdmomdals dgdmbggzedn, Lodmmmme gomgdm ofs  g9bgMondo
96000mdmomdall  3o60dg@Mgdal  3b0dgbgmmdgdl, oModge, 336M33gx@Mgdal  dgxsbgdoom
3603369mm353L/3935L9d93b.

dgbodadobo, @ggds LodRLEALS s bLobmmdol dobgmzom LG NLEN3gdabs s 3qbgGemutn
960mdmomdals 3oMsdg@Mmms d0dommgdol sbsboomgdal sdm(356s.

LodYLEab bamabba (presicion level) — aobabodrzMgds dodbodom Moo obodzgdo gsobbbgs-

1 Bg360b, 3m33mbg6E 0l
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39%00/a0@sbMom dgMhgzomo ghommdmomdob bs@ab@ngabs oo agbgMsmuMa ghomdmomdab
356537@Mnb 360d3bgmmdsL dmmal.

dogbodomy@om ©obadggd aobbbgeggdsl dgmhgzamn gMmmdmomdol bs@ab@agsbs s gg-
bgMmomuMn  gMomdmomdal 3363378 Malb  3603369mmdal  dmMol, dg@mRgzal  Ig(30m-
35/396hRg30L (30m3nemgds gbmegds.

LoBYLENL bomabbo sdm3nEgdymoas dgMhigzoma gMomMdmomdal dmnmmdady: Moz YRO™
3909 dg@hgzomo gBommdmomdol dmznmmds, doom g@cm domsmas bLodabGob bofmabbo 564 dom
NBOHM DYLEGO® sbobaglh gddoGammo dggagdo ggbgGomMa ghmmdmamdol 3o6Modg@G M gdb.

LsbmmMdab nb@gMgsema (confidence interval) — 9Bmegds ©N835DMbBL/0bBgGHZomb, Hmdg-
mdo 9bs dmmogbrglh ggbgfomumn  gMmmdmomdal  3o6edg@Mol  dgxsbgdoma  360d3-
Bgmmdo/3ggobgds Lobmmmdal EMbal GodbaMgdmma (3m3984mn) 8603369mmdal 3ommdgddo.

o3 9BOmM 3306095 LobEMmdal 106G gMzomal dBmds, Foor domomos LodRLEL baabbo.
dgbodsdobom,  Lobommdol  ab@GgMgomo  ©edmznEgdamos  dg@hgzomn  gMormdemomdals
dmmmmdady: Mo dg@ns dgMbgzomo  gMomdmomdal  dmmmds, doo PG  J(30690
LobmmMbal 0b@gMgomals dmds.

LsbmmMdal Emby (confidence level) — a03mbo@ogl 0dob smdommdal, M3 g9bgGsmymo
9600mdmomdals 39603980l dggebgdoomo  360d3bgmmds/dgyobgds  dmbgmgds  Lobommdbals

godbocgdae/3m39dme ab@gmgaomdo.

dgmbhgz0ma gMmmdmomdol gobbodmams bs3domm Gmymo 3Mm(3gbos. ngn Babsbbom ngqgadgds
5 d93930, ™56303@g36ma 98 o3gdal baboo bm&(3ngmegde:
* a96gMamnMo ghommdmomdol gobbsdmgms;

dgmhgg0l baggmdgmal aobbodmazMe;

dgehgzob 3gommagdols aobbadmgmes;

dgmhg30L 3m(3emmdals aobbodm3zMe;

dgMhgg0l 36m(39L0b gobbm(3ngmgds.

3369G3myMo  gMomdmomdalb  asobLadmgms  brgds  Lagzmagzn 3GMdmgdal,  33mggz0l
53m(396980L s 30bbgdnEsb god8m3mnbamy.

dgmbgzolb Logydgzgemo (sampling frame) g9bgGomy® gBnmMdmomdal Mbos sbobsogoaglb. gb
dgodmagds aymb  ggbgFomymo  gMomdmomdal bos o6 abLGMY(305, H@Imal dobgogoms(s
dgbadmgdgmos  gmm360d3bgmmazbo  asbzLadmammo  agbgMemao  gHomdmomdal  y3zgms

9203960
dgehgzolb Loagmdzmol dogomomgdns: Fmbabmgmdol Lagmggmomom s@mbgcal dmbs39dgdo,
Lo@gmaxrmbm (36mdafn, 53m3MAgzgmms bogdo s o. d.

dgehg30b dgmmeagdo
dgmhgg0l dgommgdn M doMomo® KAMNBIQ 0ymes:
* J96MRg30L @ MBnbamgdymo (sMssmdsmMn) dgommgda (nonprobability sampling).
e J9MRgz0L smdocMo dgommmado (probability sampling).

dgmbhg30b 0g&9M38060Mgdmmo (sGesmdsmMmn) 3gommgdal Gofmamgddn dgMmbggnma ghmmd-

" 9. 0. Gm3gmons obsbnocmgdss dgbodmgdgmas gMmnsbsm/ dmnmosbmdsdn”, bmaswo 3s6sd9@M9dal
35d39mdao.
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momdob 3985003 96mmds, doMomoa, 333mg36al dabssmbmdmogo sGandgb@ o300l bogydsgmby
a0b0bodbmgmgds.

0Jo@sb g38m3mnbamyg, MmM3 aqbgMaomumo gMomdmomdawsb gmgdgb@gdo smdsmy@a bybom
o6 33moMhgzs, g. 0. 3bmdos g9bgMomumn gMomdmomdal (3om3gmo gmgdgb@olb dgmhgzom
9Ommdmomdado dmbggomol  smdscmmds, 33mg30b dgmgagdol LodYLEg ™mdogd@ncem 396
3oLEYds, o6 bgds doma 39bgMomn@m gMmomdmomdsdy 4030 (39 gds/a3obdmaswgds.

dgchg30L ©9@gMH3nbocgdama 3gomegdal doMomsawo babggdas:
065693609 D9bG G Mmo dgMhg3s;

bgsedommmo dgMhgse;

33060 dg@Rggs;
dgebhgge “emazmal amboab” 360b30300.

dgehg3z0l semdsmnfn dgommgdolb gomamagddo dgMmhgzomo ghommdmaomdal ymzgmo gmgdgb@o
39b69GomGo  gMomdmomdsb dgdmbggzomae sdmamfggs, Mo dgbadmgdmmdsls azodmgsl,
dggoxdbmm  33mag30Lb dggagdol LodRLEGY s asb3LadEgMmm, Medwgbsw ©obadggdas domon
356DmMa0m9ds 3q9bgMomu ghmmdmomdady.

dgehgg0l semdsmm@n 3gomegdal doMomaa bobggdas:
e 35M@0n30 dgdmbgggnmo dg@higss;
e Lobgds@nmo dgmhgss;
¢ LEOSGNG0(3MgdMmo dgMhggs;
* Jeab@agmo dgMhgge;
* 1563033 nma dgMmhggs;
e mM3dz0 3MbGEmmnl dgmhigge.

3d96R930b 98 96A30baMgdnma Igomegdo

3650936959685 yma Igc@Rg3s (convenience sampling).

656936 9bg6G s ma 3gMhgzolb 3M0b(3030s dgMhgzomo gMomdmomdal 3mbLbEGEMafmgds Moy
dgodmagds ommo@ bgmBobabzmman/s8mbamBgzn gmg396@8gdnbogsb. gmgdgb@mes sdmmAg3sl,
mdg@glb  dgdmbggzedo,  ab@gMzogho  SbmM30gmgdlL.  Logdome  bdoMow,  dg@bgzoma
9600mdmomdals gmg396@ o0 bgdosb ob 5053056980, GM3mgdaz “bognm MmLs s bogoGm
030" 53mAbobgb.

06069360 9D96E G Mmo dgmhggzal Jogomomgdos: bEgb@ ool aodmznmbgs dsmn mo3399Hab
°0@a0mgddn, 30d3mmgmgdol asdmzombgs  Jmhedn, ool dmbsbomgms gsdmzombgs  og00b
3Lgmgmmdoboly, aod3mzombgs gumbsm-asbgmgdda dmmsegbgdnmo 5639@gdom s Lbgs.

B0bsbLyMo s @MmAb MgbyMbgdal mgombsdMabom, dg@hgzal gb dgomwon, Yoegme,
y43gmadg @cm g3mbm3oMas, dogMed oMomMgd3mgbab@odyma dgMhggs, Mmamez bgbo, o6
B563maa9blL 3363399 960056m33L/Inm3bMdsL (god@mdMngawm, o6 3ol gobbodmgmmmao
3969GsmyGo gHomdmomds), Gmdmal goMamgddo dgbodmgdgmos 303Lxgmme domgdamn
dmbo(398900b dgbobgd.

daobo 308mygbgds, doomss, 0d 3g3mbzgzgddns 30bsbdgbmbaman, MHmmgba(s:

* 33935 93M0bG0gHm babosmb 8&oMmgdl s MMNgbGnMgdamoas sbomo dgbgommgdgdal,
0009960b, 303mmgbgdab god8mgmgbady;

* brgds gmynLb-xamBob 3mIdswgds;

* bodEogeregds 9dbsg@dgbdyemo gamgzado.

15



6930L30gcM dgdmbizg39dn, 838 gomeam 3m3mggdama 3mba(3939d0b 865emabab 3Gm(39L30 b
a0dmzohobmo LogGmbomg domgdnmo dgwgagdol 860d369mmzbgdol, dsmo oL@ odyEmmbals
dggobgdob mgombabdaboo.

bgs3nmyma dgMmAg3s (judgemental sampling).

bgwedotmmo  dg@hgzs  8MaMg3Mmgbgb@odyma  dgmhgzal  Lobgbbgomdss.  dgmAgzomo
9Ommdmomdol  gmgdg6@gdol  88m@Rgzs  bmMzogmegds  833mg3ol  dmbadMmgdgdals
Loggydggmbdyg, HmIgmoacs Lo gnmamo (3MmEbomsb s 3odm(30mgdowsb 3odmdEnbafy, cgmoal, Amd
35603399m0 3589a3mMonb 5053056980b g53mzombgs Y@M gx9d@nca 0d6335 33mag30bL
33dm(3569380b 3303Ls6y39E 0.

dgbodadobow, 88 dgommals Bo3s@gdmmmds Mdmagmgbsew 333ma3al 3m33989b@&mmmdsdgs
53m 30gdyemo.

Bgsdotmmao dgmhgzaol dogomomgds dgadmgds @ogsbabgmmm dgMhgzomo ghmmdmomdal
993968 gd0lb  83mEhAggs 33sMmzggmo 3oMmEoalb “glmammoa” sdmIMAgzmadowsb (Gm3mgda(s,
3doMoggm  3oMm@Gool  odmyg3zgb  b3sL, ©ogmdzem, oMsbogzmgd 15 Bmol  g563s3mmdsdn),
3mbadaMomggdob ob 39603 ggdal godmzombgs s o. d.

33Mm@Mma dgchRg3s (quota sampling).

338960 dg@hggs  dgodmgds  gobgobommo, GMmam@z  mMgGe30sbo  dgdbonomn
Bgsdommmo dgMhggs.

3oMggm g8o3dy bmgds  gadgor bmegdymo LogmbEHmmm xanygdob 969 JgmEgdab
a0dmymazs 33mag30L baabol LagMbGMmMEm doboboomgdmgdol/3scedg@&Mgdol Logydszgmby o
3560boDMgM 90 doma gobsbomgds g9bgHomy® gMommdmomdada.

LogmbGMmmm Joboboomgdgmo dgodmgds oymb 696ab3ogHa 60dsb-mgabgds: Lgbn, sbsgo,
96m36gds, dogmmgbgdagmmds 835 o) 03 bmosmyGo gangobodn ©s o. 3., H™Igmoms

a0dmymyd(3, 933mg3Molb sbMom, omomgdgmos 33mag30b vg339& Yo BoMmdsmmazobs o

339300b bogbob ¢ 390/9RO™ g@smGow dgbbsgmal mzambsdMaboo.
maméy 6gbo, 43m@gdob ©oagbs brgds 03 3Mabzndom, Gm3 dgmhigzolb  33m@Mo

356560mgds 3GmM3mM(309ma sbabagb gqgbgMamyMa ghmmdmamdolb 3gmEM gsbsbomgdsl 564y,
dgehgzomo gMomdmomdal 03 gmgdgb@ms 3Mm396@mo 3shggbgdgmo (dmmosb dgmhgzom
9O0MEm0mdabmab Gofmomdsdn), Mm3mados 33MEBN0/Ld3MbGMMEm™ badsb-mg0bgdal 835 oy
03 360d3bgmmdom  bobnomgdash, gdmbgazs agbgMomyGo gMomdmoaomdol 03 gemgdgb@os
36396 35h396909mb (dormnsb gqgbgGomy® gHmnmdmamdsbmeb goMomdadn), Mmdgmos(s
9L 360d3bgmmds sbggg Sbobosmgdo.

dgmtg 98o3%y brgds dgMhgzolb gmgdgb@me s3mmMAgss. s8m@Rg30lb 3Mnb(303L dofMomemaw
aobbadmgmoglh  d33mgzto 03 3oMmdalb (3300, Gm3  gmgdgb@gdo  LogmbGEHmem
dobobnomgdmgdl d99bs8y30bgdmmgl.

dgmhggolb gl dgomen bdom  dgdmbzgzsdo  gyadBMGs o mgombohobmm  sbobogl
a9bgMomymo  gfomdmomdolb  LEOYJG ML  Logmb@Mmmm  Fobobosmgdmgdol  go-
»ngomabbobgdoo.

dgomeal bybEo Fbomgs ab, Gm3 ogo 36 admgzs Mg3MgdgbGoGMmmdal gocsbBngdabs s
dgehgg0l (30mB0mgdal/LadyYbE b bamabbal gobbabmaMal Ladysmgdsb.

dgmhg3s “camgmob aboalb” 36063030, (snowball sampling).

dgehggs “omgmoab amboal” 36M0bsndnm dgdgabsntom bmM(30gmmads: mo3me30M39mo©
dgdmbggzomo 0Mhg396 Mgbdmbogb@oms LByl xanaxl, dgdwgy 3o LsByobo xangob Bg369dL
Lobmggb dmadgdbobmb asdmzombgal dgboggMmobo 39bmns@Bgdo, dgdga o3 03965L3bgm™
308oMmmaggb ngngg mbmgbom o o. 3. Mob Jggaswss dnnmgds mmgmob gMbwal (Hm3gma(s
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omgmdo GMosmoabal nbgds) g5394@0.
dommamons, babyolb g@e3dg dgmhgszs dgdmbizgzomoe bogds, dogmsed Im3wg3bm g@o3nwsb

©36yqgdmmo, MHgbdmbogb@ms odmMRgss 9339 ©9@gMBnbaMgdymae Fndnbsmgmdl. ojgosb
35dm3nbomg, dgmhggs, Bomnsbmdada, @g@gMmdnbamgdyem baobosmb ndgbl.

o3  dgomEolb  aodmygbgdol  doMomswn  dm@ngzos  a3gbgMemymn  gMomdmomdabsmagal
30§03 Ma  3obsbadsmgdmgdal a0dmgmagbs ©s dmbgmbgdymos 3(znMg, wosbymyma 36

dsMgnbsmayMa xanygdab 33mg3z0b MHmL.

d76Rg30bL sSmdsnMa Igomegda
3dsm@ngn dgdmbgzgzoman dgMRgzs (Simple Random sampling -- SRS).
doMB0gn dgdmbggzomo dgchgzol MmL, 49bgMsmuMo gMomdmomdal ymggem gemgdgb@b og3b
(36mdomn s 13653560 Jobbn 080bamzal, Hm3 ngo 3gMhgz0c ghmmdmaomdsdo dmbgoagb.
35M s 5dabs, n Imzmmdab 3dmbg (M gemgdgb@0sb) ymggm dgbadmm dgmhggzel sbgzg aoshbas
(36mdomn s 13653560 Jobbn 080bamzgal, Hm3 ngo Mgsmy@n JgMBggoma ghmmdmamds gobogb.
doM @030 dg3mbggzomo dgMhgzs auyemabbdmadl:
* ymggmo gmgdgb@nb s8mMAg3sl 9MBobgmnbegsb @edme 30madmac;
e Jdghggzomn gMomdmomdals 3mbLbEmmamgdsl dgmhgzal Logndzmowsb gmagdgb@gdol
dgdmbgggzomam/ henMgggmn” sdmmhggom.
993968930l dgdmbgggomo s3mmAgzol dEMMbzgmymegs dgbadmgdgmoas bEodob@nznca
3M3308 g memn 3GmamMadgdal 35d3gmdoon.
doM @030 dgdmbggzomo dgMhgss Mogn 30Ms@gbmdgdom gsdmamBggs: amemos 30bo egqadss
5 0dmggs domgdamo dggagdal agbgMomum ghmmdmomdadg aobdmaswgdal badmamagdsb.
doMm@ogo dgdmbggzomn dg@hgzal godymanom Ibscggdl dmeal, 8mbszgdms sbsmabal
030mbabdEM0bom, sbobodbogos ab, Hm3 sbgmo dgMhgzolb Logndzgmdg domgdamo dgwmgagdo
smdosoyMa  dghgzolb  Lbgs dgommgdom  Bomgdmm  Jggagdmeb dgosMgdom, bszmgdo
LodYLGams S Jg@o LESbEIGGYMma 3EM3nmgdam bobnomwgds.

LobBgds@Ma dgMmAg3s (systematic sampling).

LobEgde@mEn dgMmBggs ammabbdmdl asm 339mmo 3G0b(30300 EoMeggdmma/“gssmazmaman”
39696 0mG0 gHnmdmomdoesb msgesdnmzgmaw babyobo BymEomalb/3omggmoa gmgdgb@ ol dg3-
0bggzomae gedmymaal, d93ga 30, LobYobo byMGamab d0dstm ymggmo 3g-i-mFmg Bgzealb sdm-
Rgzsb.

dgehgzol ab@gmgomol dmds/dogon (i) gobobadmgMgds gqgbgGomuma gMomdmomdals dm(34-
mmdobs (N) o dgMhggoma gBommdmomdol dmzmmdol (N) csbsgomomdoo (sdMggemgds
bogds obemmgl dogem Mosbgedwy).

LobEgds@ e dgmhgzal gobbmm(30gmgdals dogsmoama:

©o31335m, aqbgMemuma  ghommdmaomdol dmmmmdss 1 000 000, bmem dgmhgzocn
96mmdmamdol dmgmemds, 1 000.

35906 068 gM35mab/dogal Dm8s Gmen ngdbgds 1 000 000/ 1000 = 1000.

bommm oy Labyobo Bg@Eomabomgal dgdmbggznmem gobabadmams Mazbzo mzesbymn, 35dnb
dgehgzob gemgdgb@gdolb s3mmhgzs vbws dmbrogl dgdgan bgbaom:

e Jdgmhgzol 3oMzgm 9mgdgb@om sdmamfigzs agbgMomumo gMmmdmomdol mzsdgbmoyg

693c0;

® ymggmo 3m3g3bm gmadgb@o babol smoboo ¢bws omgds@gdmmal. 5. 0. 38momhgge

39696sm@o gfmmdmaomdol 1025-g, 2025-9, 3025-5, 4025-4, 5025-9 s o. 9. bg36900.
obggg, Gmameig doM@ngn dgdmbzgzomn  dgMhgzolb  @A™L, LobBgds@nea dgMhggol
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300mdgddn, aqbgMemumMo  gMmmdmomdol  ymggm gmgdgb@lb  dgebgzom  gMormdmomdsdo
3mbzg@al (36mdomo s Msbsdama doblbo od3l, doaed m dmsyemdasb dgbodmm dgmRgzqdl
Il Ggomu® dgMhgzem aomsegd(3930L (36mdamo s Mmebsdfmn Jobba ofgom dbmemmm 03 dg&-
h9390L, BmImgdoz Lobyobo BgHEomal sdmMhgzalbs s dgMhgzal 0b@gMgemol/dogol dm(3gdme
306mmdgob o 3doymaznmgdl.

©365Mhgbn N 3m(3mmmdosbo dgMhgzqgdals Mgomu@m dgMhgzem aomad(3930L smdscmmds byymals
Gmoo.

LobEgdo@ e dgMhgzol 3oMmdgddn, Mmamz bgbo, Lozdome domama Mg36MgdabE oG mm-
mdob 3dmbg dggagdo donmads.

LM>GogaaMgdyma dgMmAggs (stratified sampling).

LEMSGRO(3009dMm0/RgbmdMngn dgMmhigzs MM dofMomswm g@o3lb dmazagl.

30639 9&o3dg brgds 39bgMomuMa ghmmdmaomdolb LEMs@qdae, Bgbgdew oymays dgdwgan
36M0b (303560l ©s(3300:

e LEMGYd0 Ybws oagmb  MMogEmasdmdtoibsegn, 9. 0. o6 @bos sMLYOMLgL
39bgFomuGn ghommdmomdob obgmo Bg3co, GmIgmoi ghmEOmumen ™ ob 398
LEEE@dn dg30;

e LEM3Bdab gogmmnsbgds Nbos g3zodmgzogl g9bgMomym gMmmmomomdsl, g. 0. o6 nbws
0Mbgomdgl g9bgMomyco ghmmdmamdol abgmo byza, MmIgmos gem-gfo LEMsEdo
300b(3 56 dg30.

dgmtg g@o3dy bogds gmgdgb@gdol s3dmMhgzs mommgymo LEMeGNESE dgdmbgzggzomo
dgehggal Bgboo (mgmEonmee, LEGsGgdowsb gmgdgbdgdal s3mmMAgss doM@ngn dgdmbggzncmn
dgehggom bos aobbmM(s0gmeogl, doaMoed, 3Mogdnzedn, dmaxam LobEgds@n® dgmhgzabscy
30356M5396).
(330©9dL, Gmdgmms 3gdzgmdomsy ggbgfommGn gMomdmomdal LEMGgdow oymes
bt (309mEgds, JsbGMsGoaga(30@gdgmo (33megdn gbmogds.
3obBMo@ng0(300gdgmas (33mendds Mbos NbENbggmymb, HmA:
o g LGMGdn dgdogomo gmgdgbGgdo  bobosmEgdmebgb dodLodsmyfn gfMmas-
s6mM3696000 (Mo(3 dgadmgds g@o© Mbrs “33030b96” gBmabgmb);
e a56bbbgoggdnm LEMsBgdda dgdogsoma gmgdg6@gdo bobosmEgdmmbab dodbadsmydn ao-
bLb3o39dmmboo (Mo dgadmgds 3g@ o Mbrs aobLbgs3gdm©bgb 9M™MBobgmabogsb).

3obBMoGnR0(30Mgdgm (33mogdse dgndmgds dgomBgl gdmamaeganmao (33memgdo (sbs 3o,
Lgbo o o. 3.) o6 33mggzobomgol 860d3bgmmzobn 69dalbdngMa Lbgs (33tmo0, Gm3gemacs
LE®GOB03S(300L FMNBM36gdL o 3ddYMRmgdL.

LEGsGG0(30MgdMma dgMhgzol ghm-ghma sMbgdomo 3MmMdmgds bEMsGgdalb Imznmmdal
356bLabdmgMmss.

0dob  dobgogom, oy s 3M0bzodom  gobabodmgmgds  LGMOBGJoal  Im(3MEmds,
LEESG G030 dNmn dgMmhggs dgodmads nymb 3BM3MM (30 36 3G33MM3mM (30 ma.

3mm3mAagogmo  LGMsGogazaMgdyma JgmRgzab ©MML, dgMRgzab  LEMSGgd
356560mgds 3Mm3mAgonms sSbabagb ggbgMosmyMma gMaMdmaomdal LEMIGgds asbs-
Boemgdsb.

9L 035l 60dbogl, Mm3 dgMhgzomo gMmmdmomdol 535 o) 03 LEMoEEL gmadgbGms 3Mm(3g-
b&mo  3oh3965dgmo  (Boamnsb  dgMhgzobmsb  goMmmdadn), gdmbggzs 03  gmgdgb@gdal
36m(396@ e 35R396909mb (Boxmnsb ggbgMomy® 9MommMmomdobmab gofMomdadn), MHmImgda(s
3969MsmM0 gHmnmdmomdal sbsmmaan® LG Msdb doggnmgbgdosb.

SM83Mm3mM30mo  b@MoGogaamgdyma  Jgmhgzs  ghmOmumsem ™M  3sMg3mgdsb
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0m35mnbBabgdl:

M3 YBRM™ ©00d bLGMSB)0, oo g gogmabsl sbgblb ngn ggbgMomuMo gOMMdmamdals
3060398Mms bLadmsmm 360d369mmdgdal gmAIomgdodg, dqbsdsdobsw, ngo 3gdo
3m(3mmdoo bws 0gbglb bomdmawagboemn dg@bgzom gMmmdmomdado;

o Mo gxcmm dg@ns bLdzzmgzn 396M33g@MalL  aobsbamgdal  Lodmemm  3350MOG MmO
a0bMs LEMsGNL dngbom, doo dgBo Immmdoo Mbws 0dbglb BoMdmmggbama gL
LE®sE0 dgehgzedo, Moms dgmaagdol babdybGab smdsmmds sdsmemegl.

0490056  g0dm3Enbsfyg, sMe3Mm3mM (oMo LGMGngo3Mgdymo  dgmhigzalb 3ommdgddo
dgehgzom  gMomdmomdsdn  LEMGAL  FmEymmds  gMMEOMMMmI©E ™G0 dm393nmmdob:
396960mG gMomdmomdadn 83 bLBMG b bggoMoma Bomobs s bGMoBG 0l gomamagddo Lszzmagzn
30653980l Ladyomm 3goEMoGmn 3oobfMnl MMM 304ma© g560babmgMmgds.

dgbodsdabow, 03 d93mbggzadn, oy boggmggo 3oM3g@Mab aobobamgdals Ladyysmmm 3350Ms-
o gosbMgdo yzgms LEMsGNLsmzal gMmbsntn smImMAbpgds, 35dnb 3MM3mM(30¢mo
3M83MmM3mM (3090 bEMsGaGo(30Mgdmmo dgMhgzolb MgdnmE oG gdo §Mmdsbgmb ogdmbgggs.

E83MM3MM (30990 306560mgdals 360d369mm3560 3MMbmgds abss, MHmI bdoMow, 33mg3z0b
Ro@oMgdadog, o6 sMmbgdmdl dmba3989d0 Lo 3gmggn 356o3g@Mal gobsbamgdal dgbobgd.

sbgo  dgdmbggzgddo, bmgogfomn  333mg3to  dobssmbmdMoge  sMadgb@omgdemo
Logomaom aobsbamgdal dmmgmom bgmddmgabgmmal.

LEGsGGn(30M5dmo dgMhgz0lb sOLgdom N30M@gbmdgdl dmEal sebsbadbsgns, ™3 ngo:

® bgmb bymdlb 33mg30L dggagdolb LodyLbE ol godMoal;
o QbOMbggmymazlb  dgMhgzoo  ghomdmomdsdn  yggms  360d3bgmmgsebo  LGGEGL

3009339@ Mo sbabgal.

3mab@gmyma dgmAg3s (cluster sampling).

3mab@gdmo  dgmhgzs, obggg, GmamEs LEGsGogoEMgdama, ™ dofomse  g@o3b
dmo(zogL.

30Mggmm 9@o3dg brgds gqgbgMomyMa gMommdmomdol  3msab@gmgdom ©oymas dgdwgan
360b(303960L ©s(3300:

e 3mob@gMgdo bes oymb  pMomogMmgsdmdmosbogo, g. o. oM @brs sMLbgdmdogl
396gMsmucn  gMomdmomdal obgma 69360, Mm3gmo ghoOmume ™G ob 398
3e2obBfdo dg3o;

® 3mbGgMgdol aogMmnsobgds Mbos g39dmgzglb 3qgbgMomy®m ghommdmomdsal, g. 0. oM
Mbs 9MbLdmdglb agbgMemama gMmmdmomdal obgmo 6936, GmIgmoai geHm-geHn
3ob@gMdn 3o0b(3 o6 dggo.

39mtg 9893dg brgds 3mabgmgdolb sdmmBgzs s dgMmhAgzomn gMomdmomdal gmmdomgds
303000656gm3L Ibmmme sd3mMAgumao 3mabEgMmgdab ggomamagdda.

dgehgzomo gMomdmomdal gmmdomgdalb babob Bobgogom, jmob@gfmmo dgmhgzs dgodmagds
0g4mb goboggby@asbn, mMboggbymasbo sb IMogomboggbymasbo.

960boggbn@asba 3mabGgMnmo dgmhgzal ©MmL, dgMmhgzoma gMommdmomdal gmgdgb@on
bgds mammgnmo 33mARgymo 3mabGgMab ymggma bygzma.

mEbIGabnMasba 3mobdgemmo dgmhgzal MHmb, dgMRgzomn ghmmdmamdol gm@Iamgds
bgds s3m@hgnmo 3mab@gMgdosb smdsmydo dgmmeao.

mEOLaGgbnE0sba JmabGgMymoa dgMRgzob BoMamgddn, msogal 3bGng, 4obsbbzezqdgb IsMGag
dgehRg3oLs o semdsm@ 3gMmhg3oLb Am(z3nmmdab 3Em3m@G(30maw (PPS).

3ds6m@ogzn  mAOboggbamasbo  3mab@gmmo JgMhgzol MmL, dgMRgzomo  gMmmdemomdals
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9m9396@9d0b 93mMAgzs brgds doMEoz0 dgdmbzgzoma dg@mbgzal dgommom. 3meb@gfMgdowsb
3dmEMRgmmo gmgdgb@gdal Mommabmds msebsdsmns. 83 3gomel, doMomssw, Gmema dmzmmmdals
3mab@gMgdal dgdmbzg3qgddn dodstmsgyb.

semdsyyfn dgmhgzs ImEnmmdol 3Gm3mA(3omow (Probabilty Proportionate to size
Sampling — PPS) aumobb3dmdl dgmhgzomn gMhomdmomdalb gmgdgb@gdol dgdmbgzggomow
33mMh 3oL 3ol gfgdnsb domo dm3mmmdgdol 3GM3mM (30mmac.

36335mbaggbyMasbn  3mobgemmo  dgmhgzs, RoJGMIMagem, Msdwgbndg dgmhggals
9M0mdmomdss. ngo bmMzngmegds mobdndegzmmo, BROmEsRcmm dz0fg dmmmmdals
3ab@gmgdal gmMdomgdom. Jmab@gMmgdol gmE®8oMgdal 969 FmabGgMadszoaol 3Gm3gba
bygds 03 Loggby@mdy, Gmegbsis, asm339nmo 3ModgmMandab dabgogom, Rsamgmgds, HmI
dgehgg0l badmmmm dmeagmo 339 Jomgdamos.

LEMGgdobodn Boygbgdmmo dmmbmgbals LadofmobdoMme, gho JmobBgMmdo dgdagsmo
993968 gd0 Mo dgadmgds  IMogemygfmasbo,  bmmm  3mab@gmgdo  (9Bndsbgmomsb
303oMmmgdodn) Moz 3gndmads gfmagammgabo mbos aymb.

Lo 3gegbm 3oM0sbG0s, MM3 mommgymaoa 3mabGgMo g9bgGomyMa gOmmdmamdol d(30Mg
dmEgmb BoM3mamagbogl, Mowashb s30m 860d369mmzgbom aondMmgds dgMmhgznlb gigd@ntgds.

od dgndmgds sm3bndbmom 300g3 gma s@bgdomn asbLbgeggds LEMIGRO(FMIEMM ©
3ob@ g dgMhgzgdlb dmEab:

LEMSGG0(30MgdMma dgehgzal dofomawn Jobsbos dggagdalb LodybEEL dogbadadgds (Mo(s
dgodmagds a0bM®s), bmmm 3mab@gmadsonol dofomew 3absbo — dg@mbgzal 9x89&NOmdal
304L0dnbgds BabadsmyMo domabbdggzol 3ommdgddn (ngmmobb3dgds s@ednsbydn, GabsbbyMa,
Mmob, s 8. 3. Mgbn@mbgdol 30bndsmm@n sbsbomxgda).

3mab@gdmo dgmhgzal gMo-ghomo yzgmodg ao3M39mgdamo gmMmdss GgMmoGmManmo
dg6hg3s (area sampling).

&afo@mBayma dgmhbgzol gomamgddn 3mobBgMgdo agmaMmsgonmo ghmgymgdabsgsb
dgagds. gb dgadmads aymb bstg, Mganmbo, Monmbo, Lo gMgdamm, 3300 om0 s o. 3.

9baggby@nsbo GgfnGmmanmo dgfmhigzal mL, dgMhgzomo gMomdmomdals gmgdgb@gdn
dgodmgds gobmgl, dogomoma, sSdmMhgmm 335M&mgddn d3bmzMmado yzgms mygoba.

mEbaggbnEnsbo dgmhigzal MHmL sdm@Rgmmo 335MEGmgdnEsb bpgds mysbgdals smdsomyn
dm@Bg3s Gmemo MamEgbmdom 86 sdm@mRgmmo 335MEmgdal dmzmmmdal (sby), 88 335MEgddn
dzbmgMgdo mgsbgdal LagMom Momgbmdoms) 3MM3mM (309)ma.

3abBgMma dgomeo Ladmemgdsb azsdmasl ggbgMomuMo ghmmdmomds dgzabbogmmm
3oL gdal @s oMo gmgdgb@gdol mbgdy, Mo, Mmamt(g 90360dbgm, ssd069Ma, @AMl s
gobsbbymo Mgba@bgdol 860d369mmmzgeb g3mbmdnsbmebss ©s393d06Mgdmman, 33653 dgommmal
LobbGg obss, M3 3EMImMadnMos dgMhgzolb LodYLEEL domama boGabbob dowbgzs o

dogdamo dg093930b dggobgds.

05630330 man dgmRgzs (sequential sampling).

096303930 ma dgMhgzs IMogemg@edmdmngns. 030 0db6308 3O mma© bm@(30gmmads.
03obmob, ymggm g@o3dg  3030bsMgmdlL  abxm@dss00lb  dm3mggds o dbamada, Mab
Loggydzgmbgz bgds gowsbyszgdomagdol domgds aqbgMamamo gMmmdmomdomsb gmgdgb@qdal
535890000 5dm@hgz0l dgbobgd.

0d9ob  g98mdmnbamyg, ®ob3ndpgzmmo dgmhgzal ML, dgMRgzocmn  gMmmdmomdal
dm3mmds 33ma30L obaBYabdn gobbabmgMemo o6 sMab: Bobo sbYLEgds dgMmhgzal 9@ o3gdab
3oMdmamMom, 05630330 mam d0dnbstgmadbl.

dgmhggal Lobyob g@o3dg gobabadmaMgds dgMmhlgzomn gMmmdmomdol gm@3amgdol 3G0d-
Modgdo. LEmEMgo o3 3M0@gcondgool dobgmzom bogds dgmhgzaol (dgbodsdobsw, 33mggal
36m39Lb0b) gog@dgmgds 56 3969398o.
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sbgmo  3M0@gfondal Gmemo dgadmgds dgobEmemmb  33mgz0L  3mbyMg@mmds 53m(35653.
dogomoma, sbadzgdns, Mm3 dgmhgzomn gMomdemomdals dmmmmdol 06303 g3Gmemn B
aoafdgmeglb 35653y, LB oF gosbymgds 33mgzolb  S8m(306s, ogMdzom, LoBS3 oM
3930bmbgdo 3oombgzol, Mo doMomown Gog@mEgda gobbabmzMagh sdmznwgdnmgdsb mdoabol
Lobgm3bogm mbngzgMbod g dn 808wnbsmg Mgummdgdals 80dston.

m@dsgo 3mbMmmmab JgmAggs (double sampling).
mA3d530 3mb@Emmmalb dgMmAggzs (ol mEg@edmdmog dgmbgzal dgomebsi ¢bmeogdgb)
a9mobbdmdlb agbgMomafn gMmmdmomdomsb dmangMmn gmgdgb@ ol mmggm o6 Madwgbygcdg
sdmmfgzsb.
mE3s30 3MbGHmMmob dgMmhRgzol aodmyqgbgds 30Dsbdgbmbamas 85306, Mmogbsi DLEGs® o6
s60b (36mdoemn d9MRgz0b Loggdggmo, 3ogMad gozom, GmAd ngo LB3S, YBRO™ ©oEo dmzYmmdals
dgehgzob bagdggmadn dgab.
sbgo  dgdmbggzedo, gb  dgomeo g39bdoMmgds  33mgz0Lamzal  Lagomm  gmgdgb@gdal
a0dm3magbsbe s dom dgbobgd nbgmmdssnall dmdogdsda:
® 3oMggmm g@o3dg gobbmMzngmgdamoa  Jgmhgzal  Logmdzgmdg bogds dgMhgzocmo
960mdmomdal gmgdg6@gdob dgbobgd nbgm@mds300lb Im3mggds;
® 3m3g3bm g&o3dy bmMmz0gmegds dgMmbgzomo gMmmdmomdomsb gmgdgb@mes s 339-
o, 3gmggzobsmgal 3603365mmm3560 bsBamal 33dmymezs s brgds dgMmhgzoman M-
omdmomdol dmgmmmdob dgd(3069ds — 0bgm@ds300L dm3mggdol dgdamda 3Gm3gbo

dbmmme godmymgom (sb9), 33mmg3z0bocmgzol 3603369mmgba dohbgmm) gmgdgbGgdL
dmo(zogl.

dogamoma, o) h396 335068 96MgLgdL gosgomsadol dmbabmgmdals 03 bobomol gsdmgombags,
m3gmo(3 39M33999 3Mmmo@ g 3oM 0ol (SoBmdomow dob A oM@ s 3nbmmmm) ydgmb dbo-
6L, 303653 56 30300, HmamE dggomboma sbgmo Mgbdmbogb@®gda, dgbadmgdgmaos, Gma:
e 30M39mm 9&93dg smdsmmo Bgboo sdmzamBomo gmgdg6@gda bogMome ©gosdsmsddo
3(3bmgMgdo ImbobmgmdnEsb s hogo@ommm doma godm jombags;
* 33mg30b 3gmeg g@o3nbomzal 3oMggmo asdmombgol dgogase domgdmmao 3mba3gdgdals
Loggmdzambg asdmgymom A 306800l dboMmeddgMgdn s dgdamdn 33mg3e Mogme30M3-
9o 3gmBgz0ma gMomdmomdol dbmmme 53 6sBombg asge36(39mmon.
9L 3Mm3gbo M8gbndg g@o3o dgndmgds 30d@nbomgmdmgl Mmamt(y doMamagmnMmam, aby

5630309309 m.

% 3dmby(399m> AmIDbo7ds 5bsmadabsmgal

dmbo398ms sbamabal 3mb3Mg@me 3gmmeEgdl wdgomme baggmyg bodymdomgdol dgmgaswm
domgdmo 0bxm®mds(300b dodomo 396 asdmgoygbgdon.

®ge ob 9bs Jg308mb3mm, edgbow dggbodsdgds 8m3mggdama 3mba(393gda  33mg30l
3mmbmzbgdl (306Hmdgdl): o3mns o 96 dgfmhigzal 3Mnb(303560, dg30mbg00md 036303g3MMdS
( 98690 Bmegdamo "assbgmgda” 3006300006 30mbgzeDdg), 3oLbgdal JabssmbmdMago mmao 3o
©d . d.

306 5dabos, bago®ms dg04dbsl dmbazgdms dads dm33mgemo nbgmmdsznabs @ 3gmgz0Lb
53m(306900b 80093358 3M330B BN 3Bmasedsdo’, GmAmol 3933gmdoms(z 88 0bgm@ds(300l
d930am3d 0539)d53905bo 5 go3bsmnbgdal dgzdemadon.

! MomgbmdMngn bmommmaonmo 33emg3980bsb, Mmames Bgbo, 58 80b6om 3Mma®mads SPSS-b 0yq6qd46.
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9fma Logygom, 35653, Lbs3 ImMbs(3gdms sbamnddy goagsmm, Jomgdymo 0bgmEMds(300
3bamabobomgal ¢bes Imzs3bomon.

dmbo(zg8ms  3m3Bogds  sbamababomgal  gd3nMomma  bmgommmgoym@o  g0dm 33mggz0l
©33m)3000989m0  g@&o3ns, GmImals 53m(35698bo3 3oMggmomn abgm@mdsznolb dabssmbmdmngo
53353989, dmbozgdms 3m33nm@gdma dobaolb d9486s o LEIGOLE NGO sbsmobabomgals
dm3bogdss.

0g0 d980ga0 3037 3MmMmdoo bmf(30gmegde:

® 300b356980L/56398930b 398mbBIgds;

® 3mbo(zgdms Mgesg@nmagds;

® Jmbo(393ms 3mnMgds;

® Jmbo(393ms d5bab dgJdbs;

® Jmbo(393ms go639bwo;

® 3mbs(398m LGB NLENINMN 3MMgdG0Mgds;

® 3mbs(393ms 5bsemnbal LGB ganal dgdndazgds.

% 3000b356930b 39dmMEI5ds

03 g@o3alb doMomomn 83m(30605 0bGgMZ0mL Ro@omMgdal baomabbol dggobgds obs 0dab
dgdmbadgds, vy Madmgbom 93359mBamgdl 3ocmbzsta 33mgz0lb 3mmbmgbgdl.
0g) 0b6Ggmzonlb Ro@oMgdaol bomabbo dmmbmgbgdlh 396 o330ymzomgdl, Foombgsto of

300 gds/94dmgds — 33mg300sb Ybws sdmgacmon.
30obgamol 33mg300056 53meagds 0d dgdmbzgzgddn brgds, Mmogba(s:

36 360b 3 (3nmo dgmhgzalb 3nMmdgdo;

® 30mbzoMmo 3MbAmYmad 56 dMLAENMmIEdd Jg3bgdnma: JoobzaMb sS3mos gfMmn b
5390603y g39M©0, 35dmEBM390mmos (39399 demmzgdo (Jombgoms Rgamygdn) b od
300b3930b 360d369mm3560 Bobamn, GmIgmms godm@Bm3qdsbay dm(393mm dgdmbszgzada
068 96M3099L RsGomgdols Bgbgdo 56 nmgemallbobgdl;

® 3MM399mnd 0bGgMmzaylb Rs§oMmgdalb Bgbgda: o6 oMl oMo sbybms asdm@m-
3980L 30mMdgdo — 300b300056 JombzoDdy, drm3osb demmydyg aswsobgmabs o Lbgs
0bbGMJ(30900;

® 35bybgdol FobooMmbosb ofz3g3s, Gm3 MgL3mbrgb®ds 356 asogm 3ombzgdal
3603369mm3560 b36amab LybMaba;

® 300b35M0 053305693 m0s: ImESbomos oagbomo gownb dgdwyaa.
300bgoMgdol  goM339mmo MomEgbmdol 33ma30006 83m@gdal dg8mbizgzedo, gobLszmom-
9600, MGmEaLyg dbgmo JombzaMgdal Mommgbmds ®awns, dgbadmagdgmos Lagofm gsbogl
0bgzm@ds(300b bgmobama dmdngds (sbamn 068 gM30mgd0b Ro@omgds). 5808m3, 30bs6dgbmboemo
046935, 0 3ombgzomgdol 393mb3gdslb bLoggmyg Ladydamgdals ZsMamgmuFow aobzobmmMzngmgdon.

o,

% 3mbs(399m> MgEs]§nfgds

dmbozgdms Mgog@oMgdals sdm30bss 3ombgemgdob ©s39dsggds 03 dobbom, Gm3 domdo
dm(393mo  0bgm@®dsz0s  amemo, Bbgo ©d gM®360d3bgmmazbi smbsgdgma  asbegl.
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580bomgab:

l. ymggem 96398 9d0 3mb3gds:
® M539bow goboggdsdd IMbadbyma 56398930 Jomomgdmma 35Lbgdal 3560568 9b0;

® 0300785 0y oMo Mgb3mbrgb@nb dogH ababgmgdmma 3sbnbgdolb Rsbobgmagdo;
® 3LEYMYdNmM0s 9 oM Mgbdmbogb@nb JogMm wobobgmgdama 3sbbgdol RsbsbymMgdo;

® 165m0360d369mm3s60s oy ofs MaL3MbabBL Fogm ababgmgdyma  3sLyybgdals
hobobgmgdo;

® M33gbs mmgnznMas domgdyma 3obnbgdo;

® J99bLodadgds oy ofs gMmIsbgmb mmaozyMee  Lbgosbbgs 3ombzodg domgdaemo
3abyybgdo.

Il bogds 3dgbsdsdobo Igbbmegdgdol  dg@obs:  3obybgdol  396M056@gdal  goboggdow
domomgds/hobgms;  RobgMomma  3abygbgdal @obEmemgds,  ©adNLEGgdY;  dgdmgmgdaemo
3obybgdal/0dMgg300@Mgdal asdms; mmaogn® dgbsdsdmdoms godnggms, dgbadmgdermmdals
dgdmbgg3edon, goLbbmmgds s o. 3.

03 d93mbgg3e90, o9y 83 9Bo3dg asdmzmgbama 300b3560L bo 3mmzs6gdgdo 360d36mmzabas
5 dobn MgEsd@ntgds o6 bgMbrgds, 3ombgzeto 33mg30006b Ybos sdmgommon.

* 3ME0Mgds

3MmoMgds ymggmo 3obybobomgol/dobssmbmdmngn 3mbs(3gdabomazal gofzzgynmo  3mweob
(doggtols, bLoddmenmb) doboggdal 3Gm (390Gl gbmmgds.

03obomgol, M3  ©odoxngz®med  abxym@mdsznal  dobssMbmdMogo  0b@gM3Mg@ons oM
305 mmb, 05d0xy3Molb 369 gmeaMgdal 3Mnb(303930/6gbgdo gM®@3b60dzbgmmzsbn s M3
dgadmgds 3sMGng0 9bos nygmb.

omEgbmdMngn LmommmaoyMo 33mg3950boL, dg@glb dgdmbggzado, o@MYmo 3mogdo
30dmnyggbgds, MoEasb 30x3Mgd0 yzgmabomgal bosbmdo Loddmmmagdas, Moz sommgdl 3mgdals
Lobom dm3939mo  abgm@Mdsznol dabosmbmdmog "asdogamab”™ (goaqgosl, 0bGgM3Mmg@esnsl,
dgbodsdobmdol adysmgdsl 3meol Moibgoom o dobssMbmdmog 3603369mmdgdl dmMab) s,
530bmdb gMma, dmbgMmbgdamoas 3mbazgdms bEGsENLEGN MM ©s34daggdabomgal.

©539335m, MmM3 33mg30Lb gMm-gMmn sdm(30600 03l 3obLodEagMs, oy Medwgbow jdoym-
Bomgdo 56056 LBYY6Egd0 Mdamabal bobgmdbogm MbnggMLo 9@ do 30d0bstg Mgxmmdgdao.

R39bL BogM aodmymegznma badsb-mgobgdol dobgwmgzom, m& b63dabdogH LEWLIBEL dmEab
dgodmgds s@bgdmdgl ngoggmdal/asbbbgezgdol dndstmmgde:

M0 LEGNEI6EO 03039Mdol FndoMmgdsdns gMmMBsbgmmsb, oy MbnzgMLngg@dn dodwnbaty
MgxmMdgdoo domo  3dsymgamgds  (dabss@bmdMmngn  mzombsdGnbom), gHmbsntos, bmmm
a0bbb3o3980L 3035Mmgdadns, 0y aobbbgoggdmmos — Fogomoms, gMma NGBO™ 3359mBoa,
300069 dgmeg.

a0dm30mb353 83 dodoGmgdgdal oagbs Mbos  NbOHNB3gmymb, bmemm  3mEomgdsd,
30mgdgmo d9009a950L Gz dgadmgds 3o G030 o aobssbamnbgdmoem dmbgmbgdamma godmbabae.

9L bbgoaobbgoggemom dgadmgds 3mbogl. dsgomomsm, mnmmgnm asdmzombym LEMIbEL
dgodmads d93L5d58mo baGmFameMo Ma3b30 gMmoEsb bymal gomamgdda dgdwgan baboo:

* ymzgm bEgbdL, Hm3gmas bogbgdom 3dsymazomos, dngsbagma gmeo 1.

e ymggm LEMEIbEL, GMIgmai NBO™ 3dsymgamos, g30EMg M 3dsymPomm, dogsbogmm
B0bo 3mEmsb dgsmgdom ghmoo dg@o Mosbgo, g. 0. 2;

e gmggm LEMEIbEL, MmIgmo  38sgmBomgdol  Lodyysmm  bofMobbom  bobosmwgds,
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3035bngmo babs 3mEMsb dgsmgdoo ghmom dg@n Mosbgo, g. 0. 3;

e gmggm LEYEIEGL, BmIgmos YBO™ Y3doymPomms, 306y 33symagamon, dogsbogmo
Babo 3mEmsb dgsmgdom ghmom dg@o Mosbgo, 9. 0. 4;
* ymggr LEYmosE 33sgmPomm LENEIbEL dngsbogmm babs 3MmEmsb dgmsmgdom
90, 3980 Mozbgo, 9. 0. 5.
h39bL ogm ombBgFnmoa 3mEoMgdals 3M0b3030 dgdgabsntae dgndmads Rsdmysmndogl:
399gmaxznmgdol bamobbo 3oMmdomsm byo gMowsznoe oymegs. 3doymgomgdol dogbodsmam
bocabblb dgqLodsdgds 3mmoa 1, 3060dsen@mb — 3mEa 5, bmem 33symagzomgdol bafabbob gfomo
3650330000 3 gdsl — 3m@ab Mozbzomo 360d365mmdal gMmom do@gds.
3Mgdal doboggdal Bgbgdds ¢bos NbONb3gmymb, HmM3 3mafmgdol ©oLEMmgdol dgdwmaga
960 3mbas(393L g s dbmmme gMon 3meo dggbedsdgdmemgl 564y

® ymggm dImbo(393L brs d99Lodsdgdmmaglb 3meo — 5 (3 gMcn dmba(3930 o6 YYbos sMAgl
3meob go69dy.
® 960 ImMby(393L FbmmmE ghmo 3meo Mbrs dgqbodsdgdmugl.

abaEnmo 300b3gdal 3mEoMmgds brgds Jombzomal dgwmagbobsl. 3oombzob ymggmo dgbodemm
3sbyybol bmdgMoa, 5dogg MmML, dob 3meos.

005/65bg3Msm0s 3Jombggdol 3mooMgds 3o dbmmme sbEmMadnma 0bGgMgonl doMmdgd-
dos dgbadmgdgmo @ 30b56dgbmboemas, Gm3 dmboglb Laggmyg Ladyydomgdal sdmsgmgdals dg3-
098, OmEgbs Mgbdmbogb@ms dngM abobgmgdsma yzgms 3obmbn 33946968 ogngbamgdymo.

bobggMomns/6obgzMomoby@mnmo  3ombgzolb  dgdmbggzedo,  Mgbdmbrogb@ms  dog
ababgmgdma 3sb9bgdolb 3mnMgds Mbws goaMdgmmagl 0dob gomgamabbobgdoom, oy Mmagmmas
3MEoMgdnmo 3ombgecdn dg@obomo dgbadmm 3sbmbgda.

dogomomsE, o9 Jombzamdn dg@obaomo dgbodemm 3sbybgdo 3m@oMgdamoas bo@nMamymo
o3bzgoolb dvoMeo  30dg3Mmdal  3M0b303000 s door dmMol  dodbodomMo  3meos n,
9b3mMbEabGms dngM abobgmadymo 3obybgdalb 3meamgds Mbos gMdgmegdmwagl n+1-wsb.

dmbo(398mo ©ddoggdabs @s 36amabalb gobsommgdmawm, 30bsbdgbmboemas, Mm3 0d G0y
3obmbgdl, MHmImgdas o6 dga3o3L 3Mb3MaGMm abgmMm3s(30sb, dogsmomo: "dagoMl 3obmbals
35(3995", "o goz0”, "o 3LyML 3obybalb go(393s” s o. 3. (Bom BmaxgH bgoGFomyn@ 3sLybgdl
MBmgdq6) 30960dmb asbbbzszgdmmo s nmmam s3mbssbmda L3g0Bn3NM0 3mo. sgMdzom,
99, 88,77 s . 3.

03 dgdmbgg3sdo, Mm@absi m0s/6sbgzMopmns 3ombggdobomgals 3ombzemda dg@ebaomos s
3MEoMgdamos sbgma 3sbnbgdo, 3bgz9mmMdo©sb o6 Mbos asdmazmhigl, Gm3 Mgbdmbogb@ oo
3096 ababgmgdama 3sbybgdol 3mEomgdobsl 83 Mo(zbggdol go8mygbgds smsef dgndmyds.

% 3mby(399m> 33%ab d5436>

33ma30b 93 g@&o3dy bgds 3mmgdda sLabymo abgmmMdsznal 969 3mEgdse gomsddboe
dmba398ms d5bals dg43bs.

maméz bgbo, gb 83m3965 03 LEGSGALEN NGO 3MB30YEgEmmo 3GMaMadol gomamgddo
bygds, Mmdgmoz 33mg30L 8dm(396980L 000933958 LESGOLENGNM gomems aodmyqgbgdsl
9269639 ymaL.

03abomgol, G™3 3m33oy@ g ma Imbszgdms dabao LafMagdmmds dgzdmmo, dgMAgmmn
3MmamMadnlb 3gdzgmdom bws dg343bsc ombgomal LEGMJGNOYma sbmo: "dowg”/NRMgdals
9O0mMdmomds, Gm3gma(z badmamgdal 3mg (393L:

® moomgmeo 3ombzemal ymggmo 3mbs(3930 3930896mo "dowal” Mm8gmadyg MxMado;
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® gm0 dmba(3930 9308 96mom Ibmmme g @xMado;

® ymggmo "3md3og@gmmo”  dmbso3gdnbomgal  gM™3bndzbgmmgba  dgazgdmmb  dobo
"5009339@0L" Bomomgds 3ombgemda by dgbodsdabo ombgetal, jombgobs o 3sbgybal
dmbabgo.

% 3mbs393m> 3563560

dmbozgdms 3m330Ggermmo dsbolb dg43bs sbom 3Mmdmgdal — 3ma3nyEgedn dmbs(3gdoms
d9&obobol @odggdmmn dg30mdgdob (“d9@obalb” dg(30m3gdal) asbBmEmgdsl «30330Mm@ads. gots
sdobs, o6 oMol  godmMoibymo, MM asM3zgnmo dgiEem3gdo  aodmazmhgl  3oobzamgdal
M9god&0Mgd0b ©MmL 96 oz9dgem dgzemds 3m@aMgdol 3Gm3gLbdn. dmbszgdms Ladmenmm
"aobgmoggds” dg(30m3gdabogeb dmba(398ms 3ob3gbwal 9B 3Dy brgde.

dmbo(399ms  gob3gbms  gmmalbbdmdl dmbszgdms dobals dgdmbagds-3mmgd@ntgdsbs s
353m@m3zgdmmo 3obnbgdolb odndsgzgdsb.

LEOGNLENIYM 3MIMa39dL (Bogsmoma, SPSS-b) 543L 030b dgbadmgdmmds, Am3 godmges-
mobmo s go35LbmEmm sbgmo dg(3m3gdo.

d9(300m3900L 303mzmgbal 894060B30 ymggmo LEGsEOLEG N0 3Hmamsdobsmgol nbongznwy-
SEM0d, JogMa8 3obbmMgdal 3Gnb(3030 gMmn s ngn3gs b3d0bdngHo 3EMaMmsdnm Latagdmmdal
dgdobgggado:

® J9i30mdob go3mgmgbol d93ga bos dmabobol jombzatoa, Mmdgmal 3m33awEgmem
39605683d0(3 39(300M3d dBnJLoM®Y;

® oy 300bzoM0l 35M056@0 LEMM0S s dg(3mds "dg@ebal” dg(30m3ss, 35d0b gobbmmgds
3oobzamab dobgmznom ¢bws Imbogl;

® o bdddg a3993L 3MaFMgdab dg(30mMIobNsb, MBS BmMbEaL mm3smNEa BoLdEGodal by-
mabamo 3meaMmgds/3mmal dg(33ms;

® bmmm GmeEgbsi dgEemds gombgemal obg "dg3Lgd0b" dg(zmass, gomabyszg@omagds
030l dobgegoo bws dogommo, oy Medpgbs 360d3bgmmgabos gl dg3mas,
030096500 dgbadmgdgmos obo 3mMgd@ncgds s Mo dgogagdo dgadmgds 3m3yzgLb o3
98939 domnsbo 30mbzsmol s3memgdsl 33tmg300056.

% 3dmby(399ms LGIGALGNZYMa 3mEAg]G0mgds

3mbs(393ms LEGSGOLE N 3MMg]&oMgdsdo dgmab:
® (33009300 5bmMb3o;
® (33mo9d0L goMsqdbs;
® 3omgdal goMmsgdbe.

(33m393ab 56mb3s (weighting).

(33mo©0b sbmbgs 3mba3gdms LESEGOLEGN N 3mMgd&ntgdol dgmmeos. dobo 3gdzgmdom
ymagge 3sbyyblb/gmggm Mgbdmbrogb@&lb gbndgds bmboma 3maxmn(3096@0, Mm3gmoary godmbs@ogl o3
3obbol/Mgbdmbogb@ol  860d36gmmdal  bomabbl/*Bmbal”  @sbomhgb  3obmbgdmeb/mgb3dmb-
©096&gdmsb d0dsmngdado.

LEIGOLE0ZL Mgombamobom, sbmbzal dofMomsmn ©s60dbymgdss ab, GM3 gozdbstmo o6
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dg393(3060mm (33e@0bl gof 339 360d369mmdgdal Momogbmds.

03 dgomeplb  yzgmoedg bdomMow 0d 3odboo 0ygbgdgb, ®md dgmhgzoma  Bmbs(393960
dogbodomyMom sbabagoglb gqgbgGomyma gMcmmdmomdals dobabnomgdmgdl o6 dmbrglb dgmhggal
3MMgd@nfgds:  gonbommb/dgdzomogb  Mgbdmbogb@ms  asMm3zgmmo  xanyob  3sLyybgdals
3603369mmds.

obmbgzol 3Mm(3gENMs, Mmamts 3bgoszm, “bgmmzgbymem” (33emal (bMob ob 53(306M58b)
M9L3MbgbG ™S  (3omzgmmo  xanxnob 360d36gmmdab. s808m3, dabo gedmygbgdobsl  wown
Logobomgs bagnfm, Gocms 3356 Mgamma byFomol ©s3sbnbxgds o6 godmabgzomb. ymggmmgal,
MmEgbsg 86mbzal 8gomelb g98m3094gbgdm, g@omumem Mbros bofMmdmasanbmo sMmamdgb@szns
030l Jgbobgd, oy Mol Logydzgmby dngomgo sbgmn gowsbyzg@omagds ©s dogymomma ol
3Mb3M @M 3GM3mM (30980, MmImal dobgogomss 3sbbm@(3ngmes (33ma©ol s6mbge.

(333930l 356 ©>]3bs (variable respecification).

(33mo@0lb  3oMo436s gbmegds Imbozgdms goMms]dbsal/dg33mal sbama (33momab dg-
3m@obob 30bbom 56 m(393mo (33mo0b "33005390983b” 33mmg30L 5dm(356980L dgbedsedaba.

(333930b 33ME3d3bal daMomswn dnbsbns Imbsi39dms d5Bab abgmn bLosboo Bom-
dmEa9bs, MmIgmai IsgbadsmyMo dggbadasdgds 33mag3zolb 33m(33693L s M3GadsmyMma
096935 bLG3GabGo3nMa 5bsmababsmgals.

dogomomsE, Lajofmggmmdn Ro@oMmgdagmo ghom-ghmo  35dm33mggzob  ©@MmL, 03 Ggb-
3mbogb@ms Mmomgbmds, MmIgmmas bagHomm o6 Mgmosm bzmmsdn, gs60badmgms 0.1%-00),
boem 03 Mgbdmbogb@ms Momegbmds, MmIgmmsz dbmemme mmbbmaosba badyomm gobsmmgds
3430 dogdmo, 0.5%-0m. sbgmo 33069 bLobdoMggdo bmzommmaann 33mmgzobomgal sMssdd -
SM0d, 330@m38 Imbs Jomgdymoa (33mo@al gofMEsddbs: gb 860d3b6gmmdgda govyangs dIma-
©093b6m 360d369mmdsl (s@obEMma bodmsmm gobsmmgds), Gmdgmos 360d3bgmmazsbo Lobdotom
0ym Bamdmea 9boema.

o) hggbl 53m(3060L dgomagbl (33momnl Ladmsmm 360d3bgmmdals godmmagms, 35dnb b
3obbgdo, Mmdgmdoig 3MbiMg@mmo 0bgmmMdszos of oMal dm(3gd¢emo, dogsmomaw, “dagomb
3obmbob go(3935” bLEOGOLENINMO SbsMnBOESL MBS Sd3maMmmmb s o. d.

(33moEob  goMmeddbol L3gogagn® Lobgs gadgm bmEgdymo gad@ona (33md©gdab
(dummy variable) d93m@sbs.

Bod&oymo (33momn doomgds dm3gdymo (33moEol @obm@Gmdon® (33moEsE asfMms]dbnl
dgagas, dabo ghm-96Mon 36n0dgbgmmdbols dobgogoo.

dogomoma, gmmgbgdol (33mewo dobo geom-gemo 360d36gmmdol dobgmzom, ©og¢dgeo,
Jofmggmo, dgodmgds aocs0ddbsl  obm@EmInnE  (33memo, MmIgmbs dbmmme ™o
3603369mmmds 9469ds: Jomzgmoa-s@sJomggmo.

Lgomgdab goMesgdbys (scale respecification).

Lgomab gomsgdbs gbmegds Lsmal 3603369mmdgdals dg33esl (“dobodmmamgdsl” bgomal
3603369mmd9d0m), 08 J0bbom, Mm™3 0go Lbgs LsmgdL dgge@emmm ob dm398ma bgsmom dowmg-
o 3mbo(393980 56smnbobamzgal m3@ndsno boboo Bamdmgoanbma.

dogom0md:

d300@5bsyma30560 bgomab got339mm 3603369mmdoms gogfmnabgds badyamgdslb dmag(393L,
™3 030 bYNEoboymxnsb bgsmasl dggosmmo.

sbamababomgaol dgadmgds Logocm aobgl, ®m3d bLzsmal 360d36gmmdgdo Lodg@Monmowm
“dg39@M0smma”.

omEgbmdMogo bzomolb 3603369mmdsms gogfmnsbgds (og4dgem, sbogalb 360d36gmmdgdals
356339990 bgboo @oxamBgos) Ladyamgdsl dmag(39dL, MmI ngo Mognlb Lismow (sbszmdmngn

RanBgdab bioma) “aswogedoma” ©s . d.
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% 3dmby(393m3 565madab LGMs§ganal Jgdxdsg9ds

dmbo(398ms  sbomabal  3mMb3MgB Mmoo  dgomm@memmanal/b@Modgannl d93mdsz9ds brgds
399930 RBd@™MMgdal gomzamabbobgdoo:

o 5 B03ab Lzomagdoom RsGoMms godmags;

* M5 dgommEgdoom dmbs bsmaMgds;

o M &o3ab (33momgdab boggdzgmdg 3g0ddbs dmbs(39dms dobs;

e bLEGLEB0ZL EMBgmn BgommeEgdomass dgbadmgdgmo domadymn 3mba(3939dal gssbaemoa-
bgdo;

e Jgbodemm  dgomegdnEsb, Gmdgmos  m3GadsmuEn  33mgz0lb  93m30b9d0L  gob-
LobmA30gmgdmo.

R396 Dmaswom gobznbomgm g330Mogma bmommmann®o 33mggzob bEGYJGnEs. gb Lo gombo
oMo s 3Ma35m3bMagos. dobo sbgMamgdoma sbsmaba 3 bamygdom 3Mbob dobsba sGss.

a56boemmemn 8obaemal dabss@babs s godm3930lb bgbob dgMmBgss d9dmgan 3mbLabdM9dgdals
30035mabbnbgdoo Imbeos:

* yuMomgds doMomos godsbzomadymos 03 sb3gd@qddy, Mm3mados 8m3wg36m
Lo gombgdal dgbBagmabol gobbsgnmmgdoo 360d369mmmasbns;
e Lm@gommmgool  gbs  3MogomaggMmgsbas.  Mbogosnfgdnmo  (36gd0mn  S35M0G0 oM
3L gdmMAL:
bom@gommmagdo dmaxgc L3gEoxkogacse  gobbadmgMmaggb ods oy 0d §gM3abl, bmem
580096037 &9gM3nbl ghmo s ng039/LabmbadnMo 360d3659mmdoom 0ygbgdgb.
0d0@m3, LodoMmEogobomgal dgMhgymos  9d3oMoyyemo  bmomemmagool Moy dgademgds

“Bgo@Mamnma” §qgmdobmmmans — 3036 (39mgdemo, Godymo (36559d0.

% 35075338030b 3gomEgdab Ama 9g33nMaymo bmgommmaona 33mg30b 3Gm(39Ld0
3Gmd 8s0198580357

dmbo(398ms 365mnbolb BgommEgdals gobboemzabsl bdnMom “Gomgds@nial gbsbdy” 8mazobgsl
Lomdomn. Mo@md?

Mmamt 9339 369bgm, Imbszgdms dm3m39dol  ©bygdedry, Lmomemmaon  gedmymal
dgbobbogmo 3mgmagbol 0d sb3g4@gdl, Mm3mgdaz 33mgzobocmgzgol oMmbgdomns, ©6sMAG6gd0 30

139080909, Ibg3gmmmdsdo o6 doomgds.
35033990 db3g98gdal 3Magdab/sdbGMsd300lb dgmgasm donmgds Logzmgzn dmgmgbol

09m@dsemn g3 cmn dmgeno.
domgdo@ngncn 83500 (“domgds@ngzolb gbs”) gm@mBsmadgdymo dmegmgdal dgbbogmaol

m3@ndoemno badyomagdss.

3M0Mgdabs o gobmadz0L bogndzggmdg gmMdsmadgdmmoa Imgma sobsobgds docmgds@ogn®
dmEgedo, Gm3mal gosbamabgds(z 39:93s@030L dgmmegdoo brgds.

o LagoGms bmgnema Imgmgboms 3M0mBgGndo(z0s — “maMadbs domgds@ngzob” 9bodg o
d99mga om0 dobos@bmdmngn “vu3nmemgdsabn”? bmd of sMomgdlb gb 33emgzol 3GmggLblb?

sbgo dgzombzgel asbbojnm@gdom bdoMsw admggznsb 3m3sbadomym dgibogMgdosms ab
bomdmdoangbmada (dsc dmMal bmzomemagdn), Gmdgmos LEgMgMEGadnmo dofngfa dgzm
domydo@ongzol dndoton.

53 doMngMol odmags dg3Me YRO™M ommo s 3MmEYJEomos, 30Mg 0bym®mdsznal
0539135390 3omgds@030Lb Jgomgdal go3mygbgdal gotgdy, Mowasb:
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* 3o;mgds@ngob 3gomegdo MboggMbamyMas. domn godmygbgds b6 gmymel 0dsb, Hm3
dg9agd0  33my30gdgmos  333mg3ol  3ofMmzbymn  0930bgdyMgdgdobagsb, dabn
3mbo300bogsb s sbgzg MboggALbamyMmas/dabomgdos yzgmabamgals;

* 3o;gdo@ngolb 3gomegdal godmygbgdabol ©odmggmmo gotm NbYLEMIabLogsb, o3
333936385 dnbssMbmdMazgn nbgm@s300b s8m353980bsb dgadmgds ondzsl;

* 3omgdo@ngob dgommgdal gs8mygbgdal dgogasw donmgds Ggbum@odgdo, MHm3magdocs
33393635 dabssmbmdMagaw dgadmagds 396 godmnyzsbmb;

e Lmgommmaon®o 33mg3900b OHmL bdomoew baddg a393Lb dmbozgdms o dsbnggdomasb.
domo 30bsombmdMmngn ©adydoggds o6 LogMmme dgydmgdgmos o6 0dmgbs o MM
dmombmzl, ®m3 bs33mg33s 3OMdmg853 dgadmgds 5@ ommds s 3omamb;

* 3o;ydo@ngob dgommgdalb gocgdg 3963 3gMhgz00 gMmmdmamdal aodmzymym ©s 3963
33m930b dggaqol aobgabdmaswgdm aqgbgdemamo ghmmdmomdal 3513 sdom;

e > dmmmb, Mo3rgbssy LmEommmaon® dmbs3gdms sbamadol dmogatma sdm(3obs
Lergoom@o  30b6mbdIMBngMgdgdals godmgmagbss, Lmnmmmaobomgal asbbszymmgdom
3603369mmm35605 30035803960 LESGNLEZS s B0l Logydzmodmgdsmy semdsmmdab
DYMEI0S, M30as0b JobmbbdmBngMmgdgdol owggbs LEMMgE domgdadognta LEsGabE0ZL
d9339mdom brgds.

830@m3, 35093580399M0 3gmmeEgdols 3o8mygbgds dbmmme bmsommmaol s@fRgzs60 Gmeos —

dobo gobBymdal Bonbgosze, gddnmanmoa bmEommmagos a396Mwob 396 sm3mol domgds@ngab
Lgggmb.

30bM33d
% 35bdm3d3zabs o (33m3mab (3693930 bmzomemmansda

(36900 “aoBmdzgs”  LmEommmgosdo  gd3oMoggmo dmbozgdgdol  (begommmaan@o
0bgzm@3s (300, 3065398 Mgdal 3603369mmMdgdal) Im3mzqdal 303306 ©gds.
080 Lbgoabbgs 3MmbE&qdLE3dn dgndmgds 3ga3bzmal. dogsmomago:

* gm0 MmMIgmndg 33653g§Mab 35bm3zs 60dbogl daba 3mb3Mg@mmn/gd3ncanmoa 360d3-
byemmdgdob oagbol/3mgbals;

e dmaoro, bdzzmgzn 3563378 Mgdab 3603369mmdgdalb Iagbs sbg3g 3odMIges. o3
dgdmbgggzado  ogn  ox0bodboglh  Lmommmaonmo  33magzolb  g@&e3L —  g3d3aMaymo
3mbas(393960b Im3mggdol 3Grm(39LL;

* a5bmdgab dgomEgddn ogeabbdgds  Imbo398930L  Im3mggdal  (3060dg@Mgdals
360d3b9mmdg60L oagbab) 69Lgda s Ladyyamgdgdo.

9L Rodmbomgaoma Lbmomemagonsda “aqobm3dz0L” yggme aoggdol of odmbBymagb. dogmsd
sboymazl, Gm3 o Azgbmgol bscmgmos, Mo agmmobbdgds 3o6Msdg@Mol 360d369mmdgdals
3m36530, “aobmBz0l” goa39d5L b5d0L30gM 3Mb6EgJLE 30 3g3dmgdon:

* 0] 35303900, Mol 60dbogb gMomo 3oMedgBMal 360d3bgmmdgdal 3mgbs, omemo
30300690 Mo 0gmmobbdgds dmaswow, Lszgmgzo 3o6Medg@8Mmgdal 360d369mmdgdals
50396530;

e 09 35303900, ML 60dboglh 3oMedg@Mal 3603369mmmdgdall 3mgbs, dbgmo o 0g6gds
30Dm330L, HmamE (3 3mba398ms 3m3mggdal bgbgdabs o badysmadgdal goggds s o. 3.

sbms dg39(390mm 33sbmbmo 3ombgzolb — Mol 60dbogl 3oMedg@Mol asdm3zs by dobo
3Mb63Mg&memn 860d369mmdgdal 3mgbs?
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™o3030M39mo@  gsbzobommm, s Godalb 39M389@Mgdomsb dgodmagds 3Jmbrgl Lsgdg
Legomemals.

535l omemse dmgabgfbgdm, oy Momegbmdmngo LmomemmaonMo 33mg3z0lb 0bbGMdgbd L,
3oobzoMb 35005353mgdm ;mgomb.

300b3oMd0 356 339mm0 30mbzgd0 LAY, s3d3s0:

“a0bmgo, a303sbbmom, Mo gMm3zbgdol dMdobrgdom?”

“aobmgm, a303sbmbmo, Ms 3Gmgggboal dAdebrogdom?”

“aobmgo, gg0dsbgbmm, Medegbs  3dsymazoman  bofm  ¢bogg@bn@g@&do  3ndwnbatyg
M9g8mmdgdocn?”

dbaogbo 3ombgzgdab 89d39mdom bmnmemaon 503 96L mocmgyma Ggb3mbrgb@ 0l gMmgbgdsl,
36mzgLbosl, 3030bsmg Mgum@mdgdom 33symagomgdsl s o. d.

(36905 “aobdm3gs” bgmbobymbmab (dogomomar, bababaga, bLabbmoa, bL3nm3g@ Mn) gobm3z0l
dgagan 3o, Mozbggdda asdmbs@mm asM339mm dm3sbmsb (dsgsmomag, 85 13., b 3a., 25033/Lo)
360l sbmsomgdmmo.

530@™M3 553056L dgadmagds gonhbogl gombge:

30 853603 Mmam® Mbos s6oMIMmL Lmomemmads aobmdgs, Msb 60dbsglb, dsgsmomsw,
Ldgbob 56 3Emgygboal dmIs?

3obmbo megednmzgmom 3aMamjbama dgadmgds dmggz9h396mb:

bom@gommmansdo aodmdggda, RAzgumgdmng, bgmbsbymma bogds. dgmggomsi LEmMgE
bdmdgdb 30mgd0.

BgmbObymb, GM3gmbaz bmommman gobmdgzabob 0ygbgdl, bgsems 34300, 40bm330L dgwgasw©
domgdam boowglb (Bm3sl) 3o — 336339g@Mab 360d369mmds.

oaob bLgomgdo LmEommmaosdo b3goxogymo Imzgmgbgdol gobm3dzob  Lodyomgdss,
5308 m3 b 3ombdo g 33935 LEMMgE 3 IMzmabgdal sembBgMmams s sbsmaboo @oz306ymo.

3033sMnmm sbagnmansb.

Lo 90030560L obsbosmgds azbm@l, dob gomMzzgym 60dsb-mgabgdgdl dognmocmgdo.
dogomoma:

agom@ao omalb 30 Beol 35353530, Bommemmaon, 399domdl bgmemol dobbogmgdmow, ao@o-
(39005 3mgdono.

dogo oMol 22 Bmalb  gmambs, 39bogmbo, d9Mdomdlb  gomsmdmbosda  dmImaMma,
39&9(390m05 053MbyMn 3@ Moo.

65 5930 LdagMOM gomMaobs s 35 3oL 93 obabnsmgdal dnbgognm?

96mn dgbgozom, sMoggda. abobo yzgmegmom gMHm8s69mnbogeb a3obLbzog098056. dogad,
3mE0m, 0535bnbE Mo Mol ganmabbdmdo “yzgmongmda”:

03sb, M3 gom@go 30 Bemabos, dogs 3o — 22-ab, gomgo 3odGmdomoa bLJgbobss, 8s3s
3gMmmMdomal ©s . 3.

dog M3 83 a5bbbgeg969d0L domomgds dgndmgdgmo 0dbgdmms, anmmgobs s 3ozl LogMorm
Mmd 5Mox9M0 3dmbrgo.

9L bog@omms ob, Mm3 mGoggb oL (dgadmgds 3Jmbogl) sbagn, bJgbo, 3GmEgLas,
Logd303bmds, 35§ 3(398s.

9Lg 0a0, 335 09 03 5530500l EIBLILNSMGENLOL, 35bEgbm Fob smBgmol bmaswn bndsb-
030bgdq80b Babgozom, GmImgdai gobbodmgEmmm 8603369cmmdgdL 83 s@sdnsbol dabgozom
0gdgb.

035mbafnbmgdobsmgal Rzgbn dmbs(3985d0 (36l Laboo Bomdmgsanbmon:
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G 6Mncno Ne.

603360306538 anmgo 353
sbszo —_— 30 6. 22 6.
bglgbo —> 3536Gmdomn dpgecmdonn
3mmegbos —> Boemmeman dgbogmbo
bsg/dns6m3s > Lgmeab goms@Imbanl
dsbLbsgmagdgmo dmdmgMmamo
39836985 ’ 3mgbos 0353mbyMon 3nmGYMs

sdMogs:
e a0mMaobs s Fo30L LogMom ddzom b, M3 mommgymo Jomgsbol obsbosmgds
dgbadmgdgmos (3bEamdn 3m(393mmo bndsb-mgabgdgdoo;
e 0bobo gobbbzozgdnsb o3 60dsb-mgalbgdgdol 3mbzMgEymn 3b6nd3zbgemmdgdab
dobgz00.
ab, ®abaz bemgommmaon “dmdsgl”, bEmmgo sbgmo, dmaswon babosmal 60dsb-mgabgdgdos.
60356-0130bgds (337335m, bgLn) 356bsdMzMHYem 3603369mmMdSL 3Mb3MmgGmmn dgdmbgg-
30b dabggz00 negdl:
dogomoma, god 18 Brabes, mgmbs — 22-ab 560 — 30-0b s . 3.
9L 36migbo  dgdmgabonMoss  dgadmgds  om3bgmmo: s3> oy 03  bodsob-omgzobgdals
3603369cmmdgd0 3mb 36Mg@ o d93mbg93980L abgozom a33mgds.
sbgmo smbgMob dgdga oMM asgzodotogds 0dal goggds, Gmd bodsb-mgabgds, @god-
GMdM0300, (333005, 33dmMIzs — (330l 360336gmmdgdal 3m3by, 35bm3z0b dgmgaswm 3o
9330609 3mbs(393ms dsbagl (33mo0b 3603369mmd580b gMOMdmamdab) g3omgdo.
33dm3dz0b Logwmdzggmoas ©d doMomdswn dndsboiy Jgamgdss: b6760bdngHn  Loowal
30bmagol  aoM 3399  9&OMmMMbmsb dgmomgdom 3obscdmgdm 03 dobbom, M3 83 bLowowal
3Mb63M9&mn 360d3b9mmdgdals §Mc3s6gmmsb dgwamgds dggdmmoan.
dogomoma, bmbolb sbswagbsm, dmgdnmoa mdogd@n Bmbol g@ommbl Mbws dgzssmmon.
dggas, dgagzodmas 0dob gobbobmgms, Gm3, sg9dzom, b 3. 6mbob mdogd@o ngucm dbndayas,

3006y — 7 3a.

* (33m9098ab 3mobagnzsns:
bmdabsmyMa, Mogab s> M3mEgbmdMagn (33md0gdn

360336gmmdoms dgatmgdal L3gzox0golb dobgwzgom, (33megdol Lsdo dofMomswn xaMBo
a0dmoymezs:

I 33mo0gd0, GmIgmos 3603369mmdgdL  dm@al  bmmme  0g039mdab/gobbbzeg9dal
dndommgds dgodmgds oMbgdmdgl.

Ldgbo, 3Emaggbos, Mgmogos, gMmgbgds, Lodd0sbmds s o. 3. dsgsmomsw, Azgb dgazndmos
dg3905Mmm 9Mm3obgmb 9088056580 3Mmgggbnal dobgmgzom:

Mmoo bmgommmao gMHomdobgmobogsb 3Mmaggboom of asbbbzogwmgds, domgdo@ogmbo 3o
30bbbgo3wg6s bemgomemmanbogsb.

03(39, 396 308Y300, MM domgdo@ozmbmds dg@ns ob Bogmagdos bmommmamdady, 396
308Lxgmgdm dom ImEal bbgomdodyg ob dom dggommgdady.

sbgo (33memadl babgmegdoma (bmdnbsmuMn) (33momgde dgodmgds 3bmomm, Mopashb
domn 3603369mmdgdal dgamgds bLobgmbmogdgdal, (3693900b Bnbgog00 brgds;
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Il. 33momgdo, Mm3gmms 3603369mmdgdl dmEob dgodmagds ©sdystgl ofs dbmmme
03039mdol/aobbbgoggdol,  oMsdge,  dg@mdal/bozmgdmdol  dodotogdsy, dogMsd 39
3563boDMgMegm, 019y Medgbom ob M8 bxgM 39 0s/bs3mmgdos gfmoa dgmegdy.

dogamoma, hggb dgazadmos gmgdgem, HmI mowm Ngmm 3dsymenmns, 30Mg 30, 353683
BbGo 396 308Y30m, 09y Medgbom 56 Medwgbyg.

sbgo (33momgdl Mogab (33memgdo dgadmgds 3nbmemm, Mowasb dsma 360d365mmdgdals
dgamgds 3g@mdal/bs 3mgdmdal Mogal 8obgognom brpgds;

lll. (3300900, GmIgmms 360dgbgmmdgdn  Lodyyomgdsl  g3odmgsb  gobzLodmgMmm, oy
039b0m 56 M38gbx M 89@)05/bs3mmgd0s gfma 3603369cmmds 8gmEgdy.

sbgo  (33momgdl  MemEgbmdMagn (33mogdo  dgadmgds 3ybmemo, MoEasb dosomo
360d3b9mmd 950 MomEgbmdMngsm NMmngmndgosmgdswmns.

omEgbmdMngo (33momgdn, ®ozolb 3bMng, 0bGgMmzsmym o JgBsMEgdal (33mmogdo®
0yma3s.

069635 M0s (3309000, 0] dgbadmgdgmoans 3ob3LsbmzMme bLbgzomdab nbGgMzsma 3ol m
6930b30gM 860d369mmdsl dmMal (Medwgboom 398 0s/bs3zmgdos gfma dgmEgbmeb dgmomgdom).
0993(39, SdLbMEYGME0 baymoabl @Jmbermmdol godm, 3603369mmmd 530l dggommgdals gobboemags sBAL
dmymgdymos.

0b@gMgomao (33megdol dogamoamons sbogn. R3qb dgazadmos 308Lxgmme bbgomdal ab-
&gMgombg sbsgolb mE 360d369mmdsls dmMabl (Medgbo Bmom 133Mmbos/gucmmbos gMomo swos-
dnsbn dgmegbg), dog@ed, dsmn dggsmegdal 33b6boemgsl (M3gbxgd BIEcmmbos/gammbas
9600 3gmegdg) 3bMa 365 373b, Moasb sbszab g5bbsdmzMs sdbmemu@na bymab dnds@a 3o
36 bgds, 5(53gm dndnbamyg 33mgbrsmmman Bemal dobgognm, Mmdgmoa( n(33mmyds.

04, 308503, gHM0 s@sdnsbo 18 Bemabss, dgmeg 30 36-ab, Bgmb 3gmeg 3oMggmby MM %96
@Ombos, dogMad dmdsgamm Bgmb, Gmogbsag doMggmo 19 bemal 0d6gds, bmemm dgmeg 37-ab,
“Bemg39bgmn” mobogammmds menmmaggs: 37/19#2.

omEgbmdMog (33mob gbmegds dggsMegdal (33edn, oy dobo 65d0L3ogHo ™o 3bo-
d36gmmmdabomgol o0 ozl oMs dbmemem  Lbzomdalb, oMedge Jggomogdol (Modwgbxgc
39805/653mgd0s gemo 3gmegdy) gobbomagaba(s.

3985Mgd0b (3333l S3bmegd Y6 33mergdbsi PBmrydgb.

@ g@bs@ogmo Labgmbmmgds — “s8LmEYGM0” 03 Fo @b sbobagl, Gm3  dgxmemogdal
33mo@0b 3mb 3G g8 mn 360d369mmdgda sdbmEGME byymal JodsMmo gobabadmgMgds.

d9539600960b (8LmEEMo) (33mo@al dogsmomns bgmesbo.

09), 339335m, gm0 5530860l bgmegsbo m3z930 100 -0, bemem dgmEgbo — 200 . dga-
30dm0s 308Lxgmmm 3om bgmeaabgdl dmmalb Mmame bbgomdadg (100 m.), aby dggemwgdsdby —
30639mb IgmEgbmab dgomMgdoo Mg g& Bo3mgdo bgmesba s43b.

03 dgdmbgggzado agedglb sdLmmyEMa bymo — bgmagabgdo aobbadbmgMymoas byymmsb
dndommgdada.

sbms  dgagzadmos  3omg3 PO™M  bosomo  ®ognbabmm MomEgbmdMogn  (33mo©gdal
06@gM3oerg® o Ignomrgdeb (33mergsor @oymMBab boggdggme:

JggoMgdal (33monbagseb gobbbgseggdom, 0b@gmMmzsmaia (33mmoolb 3603369mmdgdlL dmEnl
3@m3mAonmo dndscmgdgdal, doomo 3MmM3mAammo a3MEs]ddbgdal dgbobgd dbggmmds,
Mmamtg bgbo, 06@9M3Mg@o(300L 56 94398009806 gds.

dogomoma, oy B39 30300, M3 g 5083006l o3l X oo dgmEgl 3o 2XmoMo s
M3gmomd3 3o M@edo 35005yY3060Lb d93mga 30M3gmb 946908 gyemal 2X gMmgymo, dga30dmos
0530b,33600, H™3 35306 3gmegl 2x2X gMomgmmo g46gds.

dog™ad, oy bgmb gmo 50530560L sbogns Xbgmo, bmmm dgmmal 2X Bgmo, Gmogbss
3oMggmol sbagn 2X Bgmo aobrgds, 8gmGal sbogn 2x2X bBgmo of 0d6gds — sbogol ™o

356bbgeg9dmmo 36n0d36gmmmdals ghmmmyme MG xgM 3odMEs dgndmgdgmos.
31



013(39, d9330dmos 308Lggmmo 0dab dgbobgd, Mm3, ogedzsm, 10 Bemal dg8ga mommgmemn
3503560b sbo30 gmo s ngn3g 0bGgMmzgamanm: 10 Bemnor dmads@gdl.

sbogolb  860d369mmdgdlb  dmnl  3BM3mE(30900L (3359 gdomdal  (3359mgdoo  smzgmal
bgM@oma  aobadnmmdgdl, bmmm bbgomdob IMdngmdsl — godboMgdymo Mommgbmdmngon
962 gEa/0bGgMgomo (1 Byrmo).

*  obm@mdoyMo (33mo0950

(33eo0950b L3g30x80396M0 Lobgs abm@mM3nyMa (33megdo. abmEmIana (33mawal 3603-
369mmdgdl  mMn, @Mcn0gmngsdmdmaibsgze dSmBgMbsGnzs BaM3maagbl.  abmE™donmn

(330500l dogsmmomgdos: BMH0sMLEMdS (360d369mmdgda: 360l BMosmbeba, 56 5ol BHosmbabo),
LENEBbEM3569ds (360d369mmdgdo: sG0l LEKYEMBEMZs6n, 56 sGl LEBYEMBmm3s6n), Jonggmmds/d-
SMM39ma ymxbs (36n03369mmdgdo: 360l Jomggmo, o6 oMol Jofmggmo), dommmaona bjgbo
(860d369mmdgd0: BgMmdomo, 353Gmdomn) s o. 3.

obm@mdoymMo  (33mon  6gdobdngFn  (33eme@abogsb dgodmgds 8ngocmon dabo  GHmBgmndy
dqbadmm 3603369mmdals 56 360d3bgmmmdbams 3m3dabs(z0nl baggndzgmby.

3og35m0md, “@BMoombbmds” Bnnmgds Mognl (33me©ol (s3o@gdonmn 3mbEMgdol) gMo-g&omn
360d369mmdab (gMoswn) baggmdgzgmdy.

“Jomonggmom ymabs” dnomgds bmdobsemm@o (33mma0lb (9Mmgbgdol) gfm-gfma 3603369mmdol
(Jooggero) boggndggmdy o o. 3.

dgbodadnbom, o) gb sbsmabol 3Mim(39Lbdo egzdntms, bgdaldngHo (33mewo @abmE™danMdy
dgndmygds “og0yzsbma”.

o,

% bgomgdab gmobogngszns:
6m3nbsmyMn, Mngnb s MosmEgbmdmaga bzsmagda

00356 bLmgomemmgaal 3m30bs (33mogdal gobmdges, “Lodmda bgmbobymgda” LbmMgo
(33900930b L3g30x3035L Nbos SLObIZEIL.

9L sbgzes. B3gb 9339 903603bgm, HmM3 (33mogdal gobodmdn “bgmbobym” bmommanbamgals
Lomoe.

(330980 3mabognzsaznolb dgbodedabow, Lismagdoi L3 dofomse Kamgew dgodmgds
©339mo: bmdobomy®, Gogol s MomEgbmdmng (83 ¢3obsb36gmb dg@Enmbs Mbmwydgb)
Lgomyodow.

6m3nbsmya bzoms.

bmBobom@a  Lgoms oMol “Lobobogn”, GmImol sbsymygdo (gMogmmgdo) asbabmdo
33mo@al dgbadmm 3603369mmdgdl dggbedsedgds (03 3mb3Mg@&me 3603369mmdgdL, HmImgda(s
(33o@3s dgadmagds JoommU).

sbgmo bzsmom g0Dm830L dggasm domgdyma dmbazgdms gMommdmomds 0dwgb RanEe©
356560megds/monymazs, odmgbo @oboyman(z og3b Lgomal:

dogom0ma:

LJgbo MEEIbsyMEsba bismom admIgds. gfma obosymggn dofmmdomow dgodmgds dwgo-
Amdom bfgbb dggnbodsdmm, gmmg — dodMmdomb:

dgbodadobow, dmbs(3gdms gMhommdmomds mM gange — "3rgefMmdoma” ©s "dsdmmdomn” —

32



a56560mgds.

6m3nbasmy@ Lgamaby 36 smgmab BgMmGama a5babsdmgMmagds, @3 (33mmdab 360d367-
mmd30d 303930mMdS 5 363 babdmda g ngymab/ab@gmzsmal bowawg.

030b  Boypbgsge, Gmd,  Lzomol 0a90b, 3gbodsedobow, aobdmM3z0L  Fmmbmgbgdo!
30603505, 6mdabomno bzsmob s39ds bymas(z o6 ool GHogosmeao:

353bm330b 5930, IMby(399ms gMOMdmamds Ranxygds aby 9bos g56s6ameal, GmI
gm3zgmo dmbs (3930 9o s Ibmemme 9o Ranxdo Imbzogl S64:

* ym3aee 8mbs3gda s3amgdmsr Pbes dg30rgb Am3gmady xay83n;

e 36 dgndmgds, Mmd gMmmn s n3nzg IMbs(3930 dg3009L g cdy 358 RamHdo.

9L dmombmgbs  3Mabzndymons.  Bobssmdmgy dgdmbzgzedo, 0bgmgm@mdsznalb 93398 N®
5393539650, 03 @ gL, aoobamabgdol 396 dgzdmgdm:

* 56 33996985 bEMMO NbgRMETs(300 FMBO(398ms 9MMMmamdals aobsbamgdals dgbobgd;

* 05Mbgdgdl 3mbs(393ms gobobamgdal sem@gMmbs@ oo 3960568 gda.

dommmaon&o bgbob dgdmbazggedo bmdabsman bomal g0l 30MmMmdgdol o330 nmeos.

dog™sd 3MmMdmgdol LyMomdyYmmdsl 3odnbzg dogbzmgdom, oy NRO™m Gomm (33orb,
30735,, bogdnsbmdal dggomhigzom gobsdmdsc.

bdoMow, biomadg, MMImoms3 Logdnsbmdal Bmdsggb, oygMgboMgdamas “mdxdggemn” s
“ommagdoom m3dggemn”.

09) 3 Mo (36980L 33o30m, gBM3Bn3369mmm3o60 gobbadm3gMgdgdo BabsLbom o6 g39469ds
dgd¢doggdmmo, “mdndgzmgdobs” o “@Mmgdoo 0dndg3zmgdal” xanxgdol oggmgbzamgds
dgdmgdgmo gobogds.

dbaoglb LoGoz0sd0 dmghbrgdom, oY), ©o34dgom, Liomady gMhmOEmMumow a39469ds
“bgmddmgebgmo 39ds30” s “@afgd@men”.

0Mgd@men 33539 MM bgmddmgebgmo 3¢dsgozes. 3ogMed bgmddmazebgm dMdsgew Lbgs
35659 g0mdals 3060, Fogsmnma, oM gd@&menl dmsmanmy s 0mgmgds.

CRICHERICE

*  ©0Mgd@mMo dgndmads Imbzoglb MmamE(s dnsmme ofgd@&meab, aby bymddmgsbgmo
d13ds30b dgbodadal xamedo;

e Jgmdmgdgmo asbogds 030l oggMgbzomgds, bymaddmazsbgm 39ds398L dmmals Modwgbns
©0M994@™MM0 s M3dEgbo o6 sMab afMgd@mo;

® 396 053503900 by Mo3Egbn oMy GmMons.
Boomgmons, Mmd 8dg30Ms© Bomgdmmo 8mby(393m kMBS0 SMsmy) sbamadl, 9Medg

smBgMaba(y 30 o6 ogd3980gdsMgds.

03M0g50, bmBobomm@a  Liomol 93930LsL  Bmogetn  Es@z0Mmzs 0d  LabgmbBmwgdy-
30b/(3690980L 333g30m > BYLEG 3gMI3mYE 0bGgM3FgG 30Dy ImEnl, HMImgdaz bmBnbo-
o (330l dgbodmm 3603369mmdgdns s MMImgdbss Lismob @obsymygdo dgqbedsedgds.
Lgomgdmab dndsmmgdadn dom 4339 bgsemab 360d369mmdgda dgndmgds 3bmomon.

30 3o0aMad, doMomao (3693900l m3gMszombaemabszns bmd aobmdzedwmy bogds, Mol asdm
dgodmads s@3mzhbogom ngogg 3Gmdmgdal 6065397

Logddg abos, Gm3 bdoM dgdmbggzada dgydmgdgmos 33mmgzolb @obobynbdogg asbzbabdmgHmm
(33mo@0b y3gms dgbodemm 3603369mmds. mos ob BobgzMaomas 3ombggddg domgdamoa 3sbyybgdo
beovgommmanbomgal ob 0bgm®ds30ss, GmAmal dyYbGn gomgomobbnbgds goDmdzedwg dgud-
mgdgeons. 3308 m3 (36939300 0b@gM3M19E)5(300L 8dm (3968 bgmobms dgadmgds awaqgb.

9L 93m (3565 33mg30L 03 98 93%g bywgds, GmMIgembaz "dImbs3gdms mmannMa 3MbGEmMEo s
3ME0Mgds” 3mbmeqgom.

" 25bm330L 30Gmdgdo.
% 60b g53m(3, 6mBobomeo bgomom gobm3zelb 4sDMBgz0b yz9mobg ©odsm embgw 300R6g396.
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3mE0Mgds> (36989830 3m(393mo abgmMm3sizoab "sdogzmab”, dabogalb z363399mo
LoddmemmUb, 3meab doboggdab 3MGm(3909MAsL §bmeagds.

Fo@aob 9330Monmao bmommmaon®o abgm@mdszonl ©sdndeggdabsl domgds@nzalb 3gmmmgdl
304b9dm, ygatim dImbgmbgdmmos 3megdsm Mn3b3900b asdmygbgds.

33m930L gL Loggby®o asbbsgnmcgdama 360d36gmmdal 8Jmbgs. LEMMgL gmeEoMgdss
"3033@mMMn"/a503dy356n, MGMImalb 35339mdocnsi 3Mbg3@smyMma (369393000 5393ema)
dmEgmo 33093380396 ImEgmdn sabsbgds.

3M0Mgds 33emg30L 0bbEMIgb@nb dgagbabab nbygds.

300b3930L bm8Mgdn m@MBog ©860dbmmgdol sbEMmgdL: bydgMmsznal goMos, mocmmgmma
bm3gMo dgLoBysobo gombgal 3mwos.

30dm330L dgdmga bmgds o3 3GmM(3gbol oLEMmgds obe (33memgdolb 03 360d3bgmm-
3960bomgzol 3mmgdol d0boggds, Mmdmagdo 33mgszol 0bbEMMIgb@&3da 30 of aym dgGoboemo,
33390 35dm330L dgdwaa dogomygon.

83 m3ombabdM0bom, 3mEamgds 3odmIgal dgdsmagbgm bobamawass dgadmads dogoRbomon.

3MmEomgdobs s abgmmMdsinol dm3mggdol 3Mm3gymgdol dodommgds 3owgg gfobgm
Bom3maRgbl bmommmaonma 33mg30b 98 o3gdal gHmogMomasdnmmdgdmmmdsb:

gfma 3bGog, 3mEoMgdol dofomswo 36M0b(303g00l aobbadmaMs o (33mogdals 360d369-
mmdqdob oo 656omolb "@odnggms” gsbm3dze8g brgds, 3gmeg bz, 3moaMgdal 3Gm3gLo
33dmagMgdmom dbmmme asdmdgzal dgdwmga dgodmgds Rsomgammmb.

0490006 g53m3nbsmyg, gMomo dbEog, asbmdzedwmyg dg@hgmmo  3mEomgdol  3M0b303960
356badmgMoglh gobm3zol b3gznxagel, dgmmg bz, aobmadzal dgmggsm Jomgdymn nbgme-
do300 bdoMoe sboma 3M0b303960l dgddaggdal, sbomo @gBnbaz0980lL (g96LodmzMgdgdals)
dgdm @bl o9y30mgdemmdal babsdg a3049698L.

6ogob bzsems

0b@ 930996900 bAoMow 0dmggz00b 300063930, MmMAmgda(z dgdmgan 3ol BMHsbgdom 0bygdes:

— “@0309bs0 3dsymaznma bato”...

— “@099bo Imabmbom”...

— “@03009650 gmabbIgdom”... s . 3.

sbgom 3ombzgddy domgdamo 3sLybgdao YRMm Moy dgsmMgdsl gdz98wgdamgds, 300Mg gb
03039mM00l/a56bbgsg9d0L dodoGmgdss.

dsg0m0mo:

‘0309650 3doymagnma batior mg3gbo JmEB0bgdocm?”

G bmAoemo Ne2
dgbadmm 33bbn/360d369mmads | il 1|
Logbgdom 3dsymaznemo 1 5 14
NBOM 335YmPomn, 300MY 1) 3d5YMBaemm 2 4 11
309Ymazomo(3 o 13859mzamm(s (09653 o) 3 3 9
NBO™M 1 3354MBoemm, 3000 335YMBmO 4 2 8
LEEodE M3ddYMGE™ 5 1 5

domgdamo 3obnbgdal dabgogom, dgbodmgdgmos 365 Ibmmmme a5635bbgsgzme dImbszgdms
byomo xanR0, 3M3390 33mdzmMma 305 0bobo 3dsygmgamgdol BGHL 86 3mgdal dobgwgoom.

080b dobgosgem, Mm3 530b dgbodmgdmmdsl, Gmam(s 50gbndbgm, magem 3ombgs ndmgss,
dbmmme 300b30b 5733980 MOIMmoMgds gaNBgdab amsagdal bszdsmabo 30mmds 364
36ab.

96 m-96m 5MLgdoc ML 83 5dM(3960b goobY39@nLOL 3MEaMgds SbEmMmgdL.
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R3gblb  dogomomdn  3ombgol dgbademm  3obyybgdolb gobbgmng  dm(zgdymos  3sbybgdol
3m©0fMgdab (“esdogzmal”) bado gomnsb@o:

306390 356056@0 dgodmgds go300bMHMo Mmam(s sanmgdal dnbaggds: "3oMggmoa sanmo
9b0ggds" bLagbgdom 3dsgmazaml, "3gmeg" — aRm 38symenmb, 30 g 1 3dsgmaarmmb ©s o. 3.

53 Bgboor Jomgdamn 3mbs3gdms xamygdo dgodmgds @omagoab:

s) 38symggamgdals Dol dobgogoo:

V xa (Vognmo) < IV ga (IV sgomo) < Il ga (Il sogomo) <l ga (Il sgomo) <1 xa (I sogoen).

d) 3954mxomgdals 3mgdol dobgwgzno:

I %a (I segnemn) > 1l xa (Il sogoemn) > Il ga (Il sogomo) > IV ga (IV sgonemo) >V ga (V sgneno).

dgmtg 396056@0 dgndmgds go300bOMm, Mmam(s Juemgdab dabaggds: “dojbodsman Jmmosb
(9) 3960gg9d0” Logbgdom 3doymagomb, ghmn boggbyGom odomb (4) — yxmm g3zdeymyomml,
300060 390ymagzomb s o. 3.

03 Bgbom domgdmma dmbszgdms xaNBId0(3 EIMI3gds0s Jdoymgamgdaol bl b
3960l dobggoo:

Vxa (1 Joes) <IV xa (2 Jome) <l xa (3 Jame) <1l xa (4 Jaws) <1 xa (5 Jawo)

I3 (5 Jaeo) > Il g (4 Jaers) >l xa (3 Jams) > IV x3 (2 Joers) >V xa (1 Jowo)

d9body goMnsb@n d93gabonto dgndmgds sm3bgmmo: 3dsym@pamgdal w@Mmm dsmoe
bacabblb «@g@dm 3g@n Mabzo 3ggbsdsdgds. o3 bgboom Jomgdymo dmbs(zgdms xanxgdo,
300ymaz0mgdals batobbol bEol o6 3mgdol dobgogno dgdmgabsnfom amsaggds:

V xa (5, 3m©gdLb dm&ob dabadsmaymo Mobzo) < IV ga (8, 8>5) < Il g (9, 9>8) < Il xgq (11,
11>9) <1 xa (14, 14>9)

I %a (14, 3m©gdL dmEab dogbodsmy@o Goibga) > Il ga (11, 11<14) > Il ga (9, 9<11) > IV x4
(8,8<9) >V xa (5, 5<8).

03M0a00, 030l doybgmegem, HmM3 3mEgdL dmmMal bbgomds sMegmmggemmgabos (dogsmoms,
14-11 = 11-9), 3meofMgdob gb goMosbGoi “d0domdl” — odmggs dmbszgdms xamygdab
omogqgool Lodyomgdol, Moash 3dsymgpamgdol GesmegbmdMagn Lsbdmda glmgymo o6
M gdmMAL s 016G gMzgomgdal 9MmazoMmgbgds smbgdoma dmmbmabs o6 stab.

09)3(39, 306390 MG0 33M03bG0 dgzMoe BMm dmbgMbgdamos — Rzgmem Imgmgbgdomsb
sbagmmanaly dgbadmmgdmmmds 3603369mm3bo 50mgdb dmbs(398900b smbygMal,
0689369806 550bs s sbsmadal 3Gm(39LU.

R39bL  Bogm  asbbomumo  moomgamo  3oM0s6G0L  gedmygbgdol  dgrgaswm  Bnznmgdom
bayoboggbnMasd Magal bgomsb.

®0g0b bzsems dgadmgds gobgabammmo Mmam(z N sbsymgnsba "bababsgn™, Hm3mab ymggmo
3dm3g3bm Laggbna dg@&ns/6s3mgdos Babsdy.

oboymazgdal Mazbzn 03wgbos, Medwgbo 360d369mmdss dgodmagds Bonmmlb gobabmadds
(3o

M0g0b Lzsmadg (0bg3g, BMmamE (3 bmBabomy@mdy) 363 smgzemab BgmGomo a560badmzMmgds
©> A3 Ldbmdn gMmogymab bopowg, 333M3 (6m3nbomyMmobogsb aobbbzszgdom) gajbag-
30 (3330l 360d3bgmmdsms Mngn/3ndmyzmds:
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0gob bzsmom godmdgs Ladyomagdsl ggzedmgsl (33mawol 860d369mmdgdl dmEolb ©ozo-
30bmo 5Ms dbmemm ng0ggmdol/asbbbzeggdol, s0sdgo 3g@&mdol/6s3mgdmdols dndomgdgda(s.

s30@m3, Mogob bjomoo gobmdzs Ladsmm — BmBobosnFMMsb JgomMgdoo domam, do36s3
oM bmdM0300b dgmomgdom ©sdsm mMbyo nmgmygds.

LoymGommgdms, Gm3 bamdg 3g@o aMssEnab dgdmbzgzsdn, nb@gMmgzsmgdalb d3dg30m
396330 06§9M3M 98> (305 3GMAmgdunMmas.

dogomoma, 3gdmgdgmos, 39MdamMmae ©335dMbEmo 3dsygmaomagdal bomabbo bogbgdoom
300ymagzombs @o Ngcm 3dsymgaml, 300009 1 3dsymazommb dm@ab.

bgomob @oboymagdal oggMmgbzncgds, megobmaga, byymag o6 G0l EaBgMgb3nMgdyma
0bgzm@mds(300b B0gdal gofob@os.

069398 o300L  3MMImMadNEmmMmdal  g0dm, Mgb3dmbrgb@gol  dgodmgds  sg339EYM0
dggobgds aondommgm, o "8gbmdgma” abaymygdal dgbsgygzabo xanxgdol smbgMobs o
3bamadL gosmomadl.

bmg 393mbzg39dn, bmommman 0dgmgdnmos go59Mm0sbmb sbgmo xanggdo s bzsms ¢339
30bm330L dgdmgg dg(330mmb.

30bm330L dgdmggy Lydmgdolb dg3msed 3o sbommabal dgomememagoobs s domosbsw
33930b bEMGga00lb dg(33ems dgadmgds godmabgzomb.

s3o@md byomdg dg@o woboymaggol dgMAgzobal, omamgdgmos 08 30Mmdgdol  33ogom
356badmgMs, Mods(3 Jgyobgdol LodybE g Nbros dMNBzgmymb.

03 035mbadMabom, 953998 MM0 dgndmgds sdmhbogl:

30950, 3M3g3039mo 06368 s(30930b 353mygbgds. dogomomewm, bgamal BoMdme-
3965 3060l boboo:

“a0bmgm, a3035bbmm, dgbogfgdal Mmdgm Laggbn@mdg 08ymygdoo mgdzgba Jm@babgdal

dgegasw?”

10

sbagmmans 30m(396890mob — 3Mm(396@mo 0bGgM3MgEs(309. Jogomoma, “ambmam, ago-
3obybmo, Medgbo 3Mm(396@0m go335gmpnmgdom doemsdaol 33sMmggmmdal boddosbmds?”

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

o bbgo.
3mEybmdMagn Lzsmagdo

omEgbmdMogo Lismgda, MmamE(3 1339 90360dbgm, Momogbmdmoga (33mogdal b3gzo-
30goL dbobogl. MomgbmdMmngn (33mo@gdal mogobgdnMgds 3o abss, MHmI dsmn 360d36gmmdgda
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25633990 Go3bzomo bowowggdos'.
0308md  MomEgbmdmMogn  biomgdol ©g900LoL  3mEoMgds  bogmgd  3MmdmgdnMas  —

(33mo9d0b Go3bgomo 3603369mmdgda 3oMednm dgadmgds 3mEgdow godmzoygbmon.
omEgbmdMaga biomgdal gobbabmgMabal s®bgdocm Gmmb sLEMEadL smgmal BgHEamabo
5 babdmBo gBmgnmab/ab@gmgaemal (3658900.

omEgbmdMog  Lgomol, Mmdgmdgi gobbodmgmumoas bLobdmdo gMogymal/0b@gfzamals
Loy, 353653 36 M0l 35bLsdEgMMEN SBLMEYEGNEo bymn 0bGgMmzsmuMa gbmogds.

omEgbmdMag bgomaolb, MmIgmdgi gobbodmgmnmos Lodmdo ghmgnmob LowowgEs ©s
SdLmENB &0 byma(s, IgRocgdab 56 S3bmmyGyma bzsms gbmwgds.

FomEgbmdMogo Lismom godmdgs Ladyamgdsb agedmgsl (33momals 3603369mmdgdL dmals
05350806mm o6 JbmEmme ng039mdal/asbbbzegqgdobs s bEal /3mgdals 3ndsMmgdgdo, 503 w
obo(s, o9):

) M33gbom 3g@05/6s3mgdos gmn 3603369mmds dgmegdyg (016G gMgomy@a bgoms);

) ®03gbom s Medgbxgm dg&ns/bs3mgdas gMma 860d3b6gmmds 3gmegdy

(Bggomgdol bgoms).

5308 m3, Mommgbmdmnga bzsmom gabmdzs 3obmIzalb yzgmedg domam mbg nmgmgds.

0b@gMgomma bLgomol dogomoms dgadmgds dmzgo@ebmm Brmgdoo gsdmbagmma sbs ol
Lgoma. 88 Lgomadg LabmBa gMmgmmos 1 Bgma. sdbmEYGME0 bymoa 30 56 335430, Mowasb sbs 3o
(3390905@ 3596 Bgmmsb dodaMmgdoo gobnbabmgmgds.

d9539Mq60m0/88bmmu @@ bzsmab dogsmomas HM3gmadg gomy@odo, 39)d35m, MM gd-
do aodmbo@yma dgdmbogmgdal Lzsmos. Lodm3 ghmgmmb o3 Jgdmbggzedn 1 moMns, s8bm-

g&geo bgmo go — 0.

% bL3dmgdab 33dmygbqgdabs s 56smadal L3ginxgnzs

03M0g00, bmgommmansdn bzsmagdo 60dob-mgabgdgdol/(33mogdol asbodmdsw ©s dsmn
L3g(30x030b vy339@YHo® dgodbs.

LEmOgE ©30@m3, LdmMgdol aodmyqgbgdol dgbadmadmmdgdan (33meadal ®o30LgdyMM7d9dL
dggbodadgds.

R39bL  Bog®m aobboemmm  3mobogogsesdo gobm330L  ymzgmo HRGm  domsma  @mBob
dgbodadobo  (33moalb  dobobosmgdmagdol Rsdmbomgsmo, Mmamz bsBomb, dmoazegh Bobs
©mbggdal dgbodsdabo (33magdals obobosmgdmgdba(s:

G bmoemo Ne3
(3330 33md©ab 3603369mmdgdab Jgsmgdals 3>bdmdgzalb

360b(3030 ©mby

bm3abamyco 03039mM05/356Lbgo59d0 3050

Moaob 03039M05/356bbgo390s & dg@mdo/bo3mgdmds Lodmoem

MomEgbmdMagn | n0g039mds/aobbbgoggds & dg@mds/bs3mgdmds doao

(0b@gMgomnn) | & 360dgbgmmdsms Lbgomds

MomEgbmdMagn | n0g039mds/aobbbgoggds & dg@mdo/bs3mgdmds doao

(Bgmommgdomn) | & 360d36gmmdams Lbgomds & 36n033bgmmmdsms dgnommgds

9L 3o 03sb 6036530, ™3
e (33md©0, MAmIgmbsz addmdgzalb Y@cm dsmomo wmbg Jggbsdsdgds, dgadmgds
33bm330b YREm 3350 eMbab Lzsmgdomss 3o0dmdmb.

"B0bosmdwga Jgdmbggzoda, Bomn Hompnbmdngn 3gwsgds dgndmadgmo 0gbgdmes.
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a0bg0boemmor dogsmoma:
l. “Gmam® dgoxsbgdem  mdomobol Labgmdbogm ¢bogg@bodg@do asdmwob  Ggbdym
BME3odyg gosbgmab?”
1. opgdoomow

2. xOmM ©7d0me®, 30000 MWMYMBONS©
3. Ladyomme
4. xOM 9OMYMPOMS®, 300M] IJE00S©
9. ¢OMYMBoMS®
Il “Gmam@ dgogsbgdo mdomabol Lsbgmdbogm 1bnggMbodg@dn gsdmimalb  GgbEnm
gmdodg goabzmsol?”

1. @o@gdomom, 30dm300L GqbGnMa gmmds 3Mmamabyymoas
2. 050950050, 353653 0by-dn Jobn dgdmemagds bosMggewm dndshbas

3. o d0moE, 35363 gmgmo, MHm3 bLs3doMmabo oM oMb, LogoMms aodmzeob bLbgs
gmMdgdo(y oMbgdmowgl

4. 253m3006 GgbB MM FmEIsL od3L Mmam (3 @sEgdoma, by Mofmymeynmn dbsmgqdo

9. ofymyomoE, asdmiob GgbGnmo gmMds bEYIbGIL (FMbLL Lomsbspme 396

53egbL
6. OMYMB0moE, 35dm(30lb BgbE Mo gmMmds o6 admggs LEYIbGMS doMown Ybomgdals

©0ggM 903060980l Lodyomgdsl
7. moMymz00mo0, 30dm300b Egb@nmo gmmdaol dgdmmgds 396 gowamadymoa badogns

h39bL BngMm gobboemmmo mMo dgdmbggzomsb, 3ozgmda Mogal (33ma@o dgbedsdabo (Mognb)
Lgomom 0DmIgds. 0dol dabgogom, o Gmame sx3sbgdgb mbe-do godmzwall &gbEE Fm@EIsby
3005bgmaol, dmbs3gdms byyon xamgo gedmoymays s gb xanxngdo dgodmagds dggebgdob
3M0@5(30980L BMEAL 56 3rmgdal dobgwgzom ogsmagmo.

dgmegdn 0g03g (33moolb  gobmdgzgs bmdobsmyMa  Lismoo brgds: 3sbybol dgbademm
356006@gb0 (bLgomalb gMognmgdo, obsymagda) dbmemme 306 339mmo 3mbo(30960b 3gMdomn®
5B 9dL/06@9M3M & (3090L sbobagl s 8Ms dgiebgdal aMows(3098b.

Jdgmaas 303moymes/gfmmdsbgmnbagsb goblbbgogmgds dmbszgdms 7 gavyn, dogced o3
RanBgdL dgxsbgdal aMowa(30980b Bobgognm 396 ogemoggdo.

dogamoma, dgndmgdgmos, asbgbadbmaMmo, HmIgmo xanBo YBOH™M ©EEJdomsE sGabgdl
obg-d0 go8miealb Ggb@nem gmEmBody assbymob: dgmEg oy dgbedg 96 GmIgmo wgE™
PoOgmgomsr — dgbgmg o 899J3bo-

t0g0b (33mo@ol gobmadzs bmBnbom@a bjomoo ndn@mdss dgbadmgdgmo, Gm3, Mmam(s
339 903b03bgm, Fogob (33mowb 3L BmBobarm@al “dgbodmgdmmdgdai” 964 dgaiegb od
0bgzm@3s300b domgdab Ladyomgdsbsi, MmAgmoi bm3nbsmyMa (NBGm I33ma Embab)
Lzsmoam ndm3gds.

sbommagon@a, dgbadmgdgmos MommgbmdMogo (33ma©gdo Mngal 86 bm3nbomn@o bzsmagdoom
353Dm3mon.

bdoMow sbo3L (0BG gMgomyMn (33mown) Mogol bzsmom — sbszmdMngo ganBgdoo dm3sgzgb
(Bogomomaco: 18-21 66. 22-25 66. 26-29 66. o . 3.).

0b@gbboGom bogds Gogob bzsmom — asMzzgym gomy@odn godmbo@mo Gmson
0b@gM3omgdoc d93mbagmagdol (3ggomogdol (33mmon) godmagss (3sasmomo: 100 momsedwy,
101-200 oo, 201-300 oo s o. 3.).

Mmamt 3690030, (33mo0b  Godo bLismal Gadalb JgMhgzel gM™3bndzbgmmabow o
356badM3Megh — gMmon S ngn3g (33md©n Lbgasbbzgs §ndab bzsmoam dgadmyds 3sabdmdmb.

0L dobgogzom 0Mhggb bmgomeman bgomsl?
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F396 1339 30LdMdMgo 0dab dgbobgd, M3 goDmdz0b gommegdo xaM 3owgg godM3393wY
dgeRgmm 56smnbal Jgomegdl mbos dggbedsdgdmugl. bismagdol dgmhgzolb L3gzogngs bommow
330h396938L, Mo@mdas 33mg3olb oby @eggadzs m3@ndam@n:

0y 3oobgs adabmgabos go30bbymo, Gmd dggsbgdomn ©s3m3nEydnmgdol 3Moms(30gdo
3563Lobm3zMme >  3mby(zgdms Igbodsdabo  xawxygdol  JgsMgdomn  Sbsmada
39635bmM(30gmma, Mogol bgoms 0brs s30Mhomo. bmdabsmyMa bgsms dgiobgdol aMaws(309db
LogPome 396 asdmdagb.

bommm o 3oobgzolb 08 3obboo godmgszm, Hm3 ob doMomswo dmE0ggdn asgesbsmadmm, o3
5098000/ gmBom dggobgdgdl gobodnmmdgdl, 35306 bmBnbomy@a bgsms Mzgmgbos:

RIO gOm0, 3305309006 godmymys 83 3gdmbzggzsda o6 3ol bagomm, dgmeg, aMsws(3ngd0
dm@n35(3090L o6 sbobagb.

aoboggdons, MM o9 Lol sbom0bal 83m(356930Ls s FgomEgdols gommgemabbobgdma
dg306hg3:m, Jomgdemn 0bgm@mds(30s dgodmgds sMsesmg 339 Mo smdmAbogl.

* (33m300, GMIgmbs 33bmMIz0b NRAMm EIdsmo mMbg ggbsdsdgds, 33bm3zab Yamm
3dsmdma embab bismgdom 396 330dDMIgds — sbgmn g5dDm33zs >BAL Im 3mgdaymas.

LbgoggoMoe M3 3odzom, YBMm domamo mbal “bgmbobym” dobmsb dgmamgdom @adsmo
mbab “bgmbobymb” ©s60dbgmgdsl 396 dgobEmmmgdlb. Mo@m3? 0d80@m3, MHmI bmzommmansdn
Mo(3b3900 “@36o06o0 0g39306”:

bm3obomuMo, Mogolb s MommgbmdMogo Liosmgdo godysmMsw  dgodmgds ofz 3o
306bb3o390mgl g mndobgmalbiogeb. dsgomama, bgome:

|

1 2 3 4 §)

5) bm3nbomMos, 0y dobdg s0badbyma Mosbggdo gomMzzgnm Lobgmbmmgdgdl, ogydgeom,
36mzgLbogdl dggbodsdgdes:

1 — gommbmgmbo
2 — 3omgdsBozmbo
3 — gnbogmbo

4 — beogomenman
5 — gommmmago

3) Mogolb Lgsmos, o dobdg ombadbymn Mazbzgdo Gogob (33mowol 360d369mmdocms
aM505(3090L godmbo@ogl:

1 — bogbgdoo 3dsymaaema

2 — mgcm 385ymyoemn, 3006 9 335ymMPoenm

3 — 38symgnmao(s s 933symParm(z (0156536Mo)

4 — ag3em ¢ 335ymPoemm, 30Mg 335YMB0O

5 — LAmosE v3d0ymgamm

a)  GomEgbmdMmngns, o  dobdg  o@badbymo  Mazbzgdo, ogdzem, LosomdMngn
3baDmaMgdal GoMmoggdlb dggbodsdgds: 1 momo bosmdn, 2 moMmo bosmdn s o. 3. MoEash
dgbodmagdgmos 56 dbmmme 3mbs (39305 omaggds Loasmmdmngn sbsdmontgdal bwol/3mgdals
d0bg300, 5M3390 350 Mol MomEgbmdMago dndsMmgdgdal @owagbs(s.

615 a5bbbgegqdss 83 Lad dgdmbggzsl dmGal?

30M3gmdo  3mEgdse  smgdamo  Moibzgdo  boghomm  “osimomns”  sfomdgdogmo
dobosmbnbogsb. 3g@mda/bs3mgdmdol dndstmgdom domo gfMm3sbgomsb dgoamgds o6 domdy
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sG0mdg@ngnmo 3mddgmgdgdol Ro@omagds o6 dgadmgds. 53sb (33mdab s >G> Mazbzgdab
L3g(30903% 3363306mMd43L.

3bo@0s, Mmz0mmb Mo(3b3980 3g0dmads ozomMEaMm, ogdmma, b dabgogao: 1 <2< 3
< 4 < 5, 3ogMd3 MmamE(z 3o 3MmEgdL bmdnbsmyMo (33memal 360d369mmdgdl dggnbedsdgdm,
MObBOM Mg B)98 9053y Jngaomon:

gommbmgmbo < 3smgds@ngmbo < gobazmbo < bmgommman < gommmmao.

sbammmanm@o, 3mEgdal, Gmam@ Mobzgdolb Lbgomdabs s dgxemmgdadyi dgndmgds
Lomdomn, dogcad 0dal 06 M3MgG o300, oy b 6ndbogh & — 4 (Gommemal asdm 3mgdamo
bemgomemman) 96 1: 2 (gommmman dgnsmogdamo Bomgds@n3mbomsb) 9339 3gdmadgmos.

dgmtg dgdmbgggzedn Goisbzgdo Mogal (33memal 3603369mmdoms aMmama30gdL gadmbo@egl.
03 (33mo@0b 3ndsfom DM od3b 36033b69mmdgdal 3g@mMda/bs3mgdmdaby gomadasmszmm, doaMad
domn Lbbgomdabs (1 — 2 obyy 33oymazomagdsl godmymagdymo qgcm  33symgamgds, oMy
1 330gmzomgds) s Jguommadob (4 : & by ggmmm vzdeymgamgds, 30Mg 3doymupomgds
dgBoMEgdmmo ¢ 330ymuomgdsbomsob) gobbommgs mman ol smam gd3980gdsmgds.

d9body dgdmbggzado 3megdo MINsmmE (33memal Mazbzom 3603369mmdgdL godmbo@egl.
3o d0domor sMom3gogmo 3mddgmadgdaol gobbm@(zngmagds s oo dmMal Momegbmdmngn
3030Mmgdgd0l  ©adysgds 0do@madss ©sobodgzgdn, M3 oganmmb (33emsol 3603365mmmdgda
993989356735 MomEgbmdMng 3oMsJ3698bs o MomEgbmdMosg MMmogmmdgoatgdsb.

sbms d9a30dmos go330xMHmm, Mo@md “0g(393056 Mo3b39d0 ¢(3bsMa©” Lmzommmaonsdo:

Mobgomo 3megdo AzgnmgdMog sGomdg@niob ghmgnmgdl 3o o6 Bomdmawagbgb, ssdgw,
(33mo@al 3603369mmdgd0L LddmmME as3mbabymgdgdl ©s dsmda dbmemme ab 3abss@bo
390dmads Rsomb, Asbsg 3m(393nma 33mo@n “ag3o@babmdl”!.

LEmMAgE ©do@mBds YLoBGAbm Fomamo ©Embal Lzsmoal gsdmygbgds YBM™ ©sdsma Embab
(33emo00b d0doGon.

e R39bL 3ogh as5bbomuma Lizsmagdo mgmMaymo, “aEgemadgdyma” §adgdos. 3Msg-

$03530 dsmn m30bgdgdn s 353mygbgds Jgndmgds 356Lbgsz989mo aymb.

03 3og4@™MMgdL dmEab, Hm3mgdacz Lysmal MmgmEonmo &030sb “aosbMal” gobsdnmmdgdl,
356bo39mMgdam ombobadbagos gamgom bmegdamoa “bmommmaon®o bymo” s 0b@gM3mgds-
(300b dg9a9m dgdgbomo/ws jofanmn mgabgdgdo.

Lmgomemmgon& bagmb Lismaolb obgo 860d36gmmdsal bmogdgb, MGm3gmoai (33mo00b
m3gm0dyg 3603369mmdsl 3o o6 Jggbedsedgds, 3oModom, ndsb 333mbs@szl, Gmd (33msabsmgal
360d369mmdalb dnbaggds 396 byMbogds. dogomoma: “dogamlb 3obbalb go(393s”, “o6 3030,
“o6 3LbyAb 3obmbob go(3935” @ o. 3.

mEgbsg Mogolb Lgsmodg sbgmn 360d36gmmds dgagedsl, (3bowos, dmbszgdms yzgms xae-
gob @omoggdol 396 dggdmagdo. “ogdnmb 3abmbol go3g3s” 3g@mds/bs3mgdmdol d0dstmgdom
Jdgomgdol of 94398009006 gds. dsbgo 3gdmbgzgzado 93dmdgb, Hm3 saomn o3l Babammdmag
©3m339030L.

03039 3MmMdmgds MomEgbmdmngn Lzsmagdol dndofmsz oMbLgdmAL: ©a39dgzem, mxobal
LogMorm dgdmbogmgdl 3Dmdogm s godmoym xanxyo, Mmdgmoai “of gozob” dggbodedgds.
3bo@ns, “of 30(30L” 39MOxE ML godm3s3mgdo s 396 (3 Mondgbmab dg3oxeMmgdo.

tog dgdmbgggzeda dgodmgds sbgomn 3b0d3bgmmds Liomsedy LogMomme oM dgz0@obmo b
dgbodadobo xaman sbomabob MHmL gsd8mzymo s xanBgdob mMo 358 gamos (bmommmanno
bymolb dgbo@ygobo o (33mool 3603369mmdgdall dgbo@yznbo) 0bmognuomyGow gogos-
bomodmon.

e 0b§gM3Mg8s300b dggasw L3dsmsd Jgadmagds “ga(335mmb” mgzabgdgda.

! bemgomemansdo ®m3 go63bsdrgMgem Gmeb 3megdsw dgMhgnmo Ma3b3580L G0y 0gMmo mgabgdgda
bEMmMadogl s 3G Mmgnmmb (33mo©gdn, 3MEgdse Lbgs LNBdmEmmgdal, dogomomaw 566560l SLmgdals
a0dmyg69ds dgndmgdgma 046gdmes.
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o) Lgomed 3Mag@ogmmae  dgadmgds dgodobml  o30Lgds, Gmdgmoai dob  mgmEone
98°mbl/&03b o6 go5hbos.

dogomoma, baybogg@bodg@m 5-Jummosba dggobgdol Lobgdal 0b@gM3MgGe30d 08gbsw
“Bggmmo” o goboggdos, Mm3 3oL 3Magd@ngnmo MmamM(3 MomegbmdMmng/dg@mm Lzsmab
obg nygb9dqb:

6930b30gMn LEMYbGN, MMIgmdss, ogydzsm, doomm dgxisbgds “3” gg9@yszom, Modwgbom
bogemgdos dobo Badsbo “5”-Bg. Mgn@nbagdol omazmabal brgds ©380g30mc0 3mbEMdol Ladwmsrm
30h39693mgdL dmEnl Lbgomdal godmomgms s o. d.

gME0Nma© 30 0g0 Mogolb bysmss: (3MmEbobamzgal M3 Mam@gbmdmogn Labmadn ghmgymos
356baDMgONmO s 36 (3 SBLMENEB G0 byma.

3) Lgomod 3Mog@ogmmom Jdgodmgds o39Maml  mgabgds, Mmdgmoi dob  ;gmeoge
989mmbl/&03L goshbons.

dogomoms, 39dmbagmgdal bjoms, Mmam (3 5¢360dbgm Momegbmdmngns (dggetgdoma).

dogMsd MmEgbsy bmEomemmao 83 bzsmom domgdmem dmbs39393L 8365maDdgdL, bLzomoab
9fmgnmds dgadmgds 1bnggMbaomuMmmds ©o35Mamb. egndzom, bsgombob dgdmgan sb3gd@om
aobbomgabob:

03 505305babomgal, Mm3gmbsy dg3mbagaema 100 m. 593L, dgdmbagmal 50 m-om dgdsoMgds
d93Ms0 gcm 3603369mmzsbos, gomg 3 000 . dgdmbegmal 3Jmbg s@sdnsbobamagal. o ss,
mM039 d93mbgzg3530 d53mbagamoa gMomn s 0gn3g Homgbmdao (80 .) dmo 3mgdb.

03 035mbadMobom, dgadmgds omggsel, Gm3 dmzgdnem dgdmbzggedn dgdmbogmadols bgomes
“RbggEmMemmgbmdmng” babosmb 8&smgdlb. 0339, 6@ M3 @ (300L gomgdy, BbggmMommg-
bmdM0mdady, (3bo00s, 396 303Lxgmgdo.

3LggEMMIMEybmdMngn babosma sbsjmdmagds Lzsmsds dgadmgds "godmagmabmb™. 17 o
18 bgemb dmMal 0gnzg Momegbmdmnga gobbbgogqdss, Mo 21-22 Bgmb dmeol, dog@ed Mmegbacs
18 Bgmo qbEnmeEgds, s@sdnsbo  LEMMBbmmgsbo bogds o oMbgdomem oigmgds  dabo
og@oonmo bEsGbo. 3333560 0b&gM3Mg@s300bsl, gb gfMma bgmo moz30bo 36033bgmmdam
393650 YRcm “dg§ns”, 30006 21-22 6b. MomEgbmdMangzsm daba §mema nb@gMgama.

03039 390dmgds nmggols 34-35 brgdlb dmmob 0b@gmgombyg. 35 brolb dgdmgg s@ednsbo oo
0m3gds dbomasbMEae, Mol asdmz ngo goM33gm NBmgdgdL 39Masglh (Bsgomomem, s
dgmdmons sbamasbmommo bodgzbogmm amebGal domgds) s 3om3z3gmmlb adgbl (dogsmoms,
dgdmos 8mbsbomgmds doommb Ladmgbogb@m oMRg3696dn, 3MgbagbBMdal 3obmowsd o).
830@m3 gb 068 gMzomn FobsombmdMngowm dg3Mow BMm 3b0d3bgmmasba dgadmgds smdmhAbogl,
3000679, 393350 36-37 66. 0b@qMzsma.

dbaogbo 0bGgM3MgG (30980, (3bd©0s, LoobGgMgbms, dogmMad doomn bymmgzbaMa dgdbs
Ly 36 3@ab bagamm. bmommmads 3sm dbmeme 08 3gdmbzgseda 808sMmagl, Mmwogbs gb
33mg30bomgol o 30mgdgemns/360d369mmagabos.

h39bL  BogM gobbormmemn  dogomomgdo  30g3  gfobgm  (3bsymyL  Lmommmaosdo
0693698930900 vMLgdoo 3b03369mmdal. abGgM3Mg@onab Jgegase gMmn © 0zn3g
MomEgbmdmngn  doR3zgbgdmagdn (o3 dzem, 0bGgMzomgdn) dgadmgds  mzabgdMngse
7960336500b3336 356bb3s398nma 5mdmARbrL.

0308m3  sbomadol  @MHML  Lzomgdobs s ImMbo(39dgdol  mgmEonmo o6 §ggbogyco
dgbadmgdmmdgdoo “d63s” LafMagdmmds 30bs6dgbmboemn o6 sMab. domn @ndn/bobosmo ndal
d0bgz00 9bes sbYLE©L, O Mo sL3gdGnm go30Mgdo sbsmabal Bomdsmmgab.
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% 35bdm33a0b/L3smaMgdalb dgomegda

Lgdsmab Gn3mab ghmaw dmbs3gdms sbamababsmgal sGbgdoma 860336gmmmds 543L ndsbags,
0¥y M5 dgomeEon Imbes bgomamgds.

LiomoMgdol Bgomegdo ™ doMoms  RamgBee dgadmgds onygmb: dgEsMgdoo ©o
365370509300/ ©33MmY 300gdmsw 35bdmIAzab Jgommegda.

Lgomgdl, MMImgdbsis dgmemgdomon Fgmmegdoo bofggdmmdal dgdmbgggedn 0ygbgdab,
Jdgacgdab bgomgdl (comparative scales) ¢)6moqd96.

dgmotgdoman  Lgomofgdom  domgdaemo  dmbs(39360  @3Gmdama  babosmabos.  domo
303mbo@ 3o dgbadmgdgmos Magab/@sbanmoa boowggdoo.

0a0b/Gobgnmoa booeggdo mdogddb bbzs mdogd@&mob/mdogd@qgomsb dgmstmgdom sbabo-
0mgdl, 8sgMd sbgmn Lowowggdol 3gdzgmdom dgdmgdgmos bmemme Mmoo mdogd@ob wo-
330009090 ©absLodMgds. 330@m3  FgramMgdoor  Lidsmomgdsl  (dgbodsedabow, dgoamgdal
Lgomgdl) 3®33dg@EmYmbas MBbmwadgb.

dgamgdomo  Lgomomgds dgodmgds aobbmMzogmeglb mdogd@gdol byzoma&o  (Byzom-
bygomom) dgegdal  dgomwom, ™mdogd@ms  9b3ndg3Mmmo  ameggdal/Mabyntgdal
dgomeom, 3ndogo godncn dshzgbgdmal gommemom ©s . 3.

dgotgdomn  LgsmoMgdol  L3gEogogs  Lodyomagdslb  ggzedmgalb  godmgogmobmo o
dg30bbogmma gobbbgeggdgdo dm(393m mdngddgdlb ImEal, sSommgdl dom dgamgdam s65madL.

Lgomgdl, MMImgdbsi oMedgmamgdoma dgmmeom bomggdmmdol dgdmbggzedn 0ygbgdab,
0659900560 700L/sdmy)30gdmom 3odmIgal bjsmgdo (noncomparative scales) 9bmwogdo.

sModgamgdomn  biomamgdal dgmgasm domgdyma dmbsozgdgdn o oMol GoMmdomo
boboomab. dsma 3gdzgmdom dgbadmgdgmoas mommgnmo mdagddob obsbosmgds @sdmy3nwmg-
33, Lb3o Mb0gg8gdmsb Bgamgdab ao6mgdyg.

830@mM3 5M5390056Mgd0c b3omaMgdsl (3gbodadabom, sfodgoamgdal bjomgdl) 3mbspm@b o6
9@ mbsz xbmogdgb.

56589@oMg30b bgomgdo oymazs 9By3g@ Ggodebanm o IGImedIdYm Mgedebayem
Lgsmgdsc.

©9Gdmadgdym Mgo@nbamm bzsmgddn, megzob dbfng, dgadmgds gsdmzymor sngzgmEab
(Likert), b&g3gemabs (Stapel) s LydsbGoz Mo aggFmgbznsemab bzomgda.

% JgsMgdama bzsmamgds

L3omnMgds BygzamuMn 96930l dgomeona (paired comparison scaling).

BygzomyMo dgesmgdal Jgomeom bLismaMgds mdagd@os byzom-byzomosm dgmscmgdsh
39obb3dmadb. 53 3gomwolb bogydggmos Ggb3mbogb@Bol dngM mMa 3dmgmgbol (Imzmagbscms
bygomal 69369800) 9M03obgmmab Jgamgds, aof339mo 3M0@gfondnlb Jobgozom.

byzoma@o dgoemgdol dgommeoo dowgdamo dmbszgdgdo  Lbgswsbbzs bgboo dgodmgds
a55bsmodrgl.

dogomomae, ™mdogd@os  ymzggmo  bygamoabsegolb  dgodmgds godmgmzsmmor  od
ML3MbEabGMS GoMomdoma Lobdomg, Gmmgdoi Byzomob gMm-gMo Bgz@mb  (gMm-geom
md0gd@L) 960gdgdgh 93aMsGabmdsl Jgmegbosb Jgsmgdoo Imzgdnmo Mo gmandals
dobgogoom.

05339000, d3Mgm3g, dgoMgdal yzgms mdogd@nb ghmmdmoagan/gMmmmmyma dggsbgds:

e ByzomyMo dgaMgdal dgmgagdol momoagds bogds ¢Y3omsGgbmdal 3oboggdal §Ms-

6b0@nmmdab (transitivity of preferences) bLogndzgmdg: nmgmgds, Hm3 oy Mgbdmbogbdn
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960 ©d 03039 3O gmondom A mdogd@b sbnggdl 30Mo@gbmdsl B-b dodotron, bmenm B
md09d&L C-b 80856, 85306 ngo 83539 3M0GgMomdom A mdogd@L 960dgdL M3nMmsedgbmdsl
C-b 3ndstron.
® dmbo(39dgdn mogmds L3g@gdo dnbogdgdmmo Y3oMs@gbmdgdal dobgozom s brgds 0dal
356badmgMs, 09y Medgbx g dogbogs M30MsGgbmds mommgem mdngddb.
3535mM0mS:

A mdogd®o
B m303do
C mdogd®o
D mdogd&o
E m30gdo
F md0gd@o

A mdoggd@o
B mdogd@o
C mdogddo
D md0gd@o
E mdogd@o

F mdogd@o
30M5&qbmdol d0boggdals
dgdobgggoms Momogbmds

dm393m 3bMomdo ymggm ol dggbedsedgds dgoamgdals mo aobbbgzsggdymn mdogd@o
— gfomab  obobgmgds domomgdamos bLgg@ob obsbyobdn, FgmEgbo 3o — LEModmbab
bobyYobdn. MxMado abgmgds 1, oy MgL3mbmgb6@ds Lggdnlb obsbyobdo domnmgdym mdngd@b
dnsbogs M30Mo@qgbmds bEMmogmbal obobyobdn domnmgdnm mdngd@csb dgoamgdom ©s nbgMgds
0, o9 bHagMbal sbsbyalbido domnmgdym Mmdogd@L dosbags 3o gbmds Lzg@ob sbabyoldn
300009899 Mmd0g @b dgomgdoom. dmmm LEMndmbdo domamgdamas, Modgbram dogbods
130M5&gbmds mammgyem mdogddb/dmgmgbsb.

bdotns Bygomy@o Jgecgdol dmeogn(30Mqdemoa/asmosddbomn dgommgdol g3sdmygbadal
dgdmbggzgda. dogomomom, dgbadmgdgmos, Mgbdmbogb@l gmbmgmo, HGmI ofs dbmeme
d0sbogmb  130Modgbmds Byzomolb geo-gho bg3mb, 9689 ao6LbadMgOML/ss3mb 3698 mL
30658 gbmdol bofmabbo(s; dgbadmm 3sbybgdl dmGal RogMomo bgoGMomaa 3obybgda: oMy
9oL 56 3oboggd 30658 gbmdsl, JogomMb 3obmbal ao393s s o. d.

Bygomm@o dgomgdal dgommgdol gsdmygbgdal gai3gd@mds 3603369mmgbomss @adm3nwg-
dnmo dgboamgdgmo mdogd@gonl Momogbmdadg — mdogd@ms oo Momegbmdol dgdmbgzgzada
AomEEgds Hmam(s 3906 gdal'; by sbsmabal 3Gm3gbo.

bgsmnMgds 136303 3Gmdon' M3 930L/M6g06930L dgmmeam (rank-order scaling)
0363030930 mdon EI™37d0b (A36g0gdal) Fgomeoo LzomoMgds gMmobbdmdl Mg-
L3MbEYbG™Ms dogH ™mdngd@gdal gMmMMYM, MsbJngzGmm ©omagqdsl (569 dmzgdnmon
M060948gd0b Msbgomgdol) aoM3399mo 3o gmondol dobgogom. o3 dgmmeom bgsmomgdals
dgogase omoommgam mdogd@b  gboggds asbLadbmaMyyma dggebgds by Meban babobBs

" 0DBgds 068 gMz09L Bogemgdalb fm, Mb3mbogbdo ommgds, brgds yumonmgdol dmombads, do@mm-
mdb 130658 gbmdsms Bnbogngdolb GMebdadmemmdal 3oMmdob @eMmzg30b smmdsmmds ©s o. 3.
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dgdydoggdmmo  obbGMdoolb  dgbodoedabow.  dogomoms, n mdogd@ob  dgdmbzgzedo,
9b3mMbeg6@&9dL dgadmagds gmbmgmm, MmA:
o Robgmmb Mobgo 1 03 mdogd@ab gobbzmog, Mmdgmbsas 960d9dg6 ¢30MaGgbmdal yggme
3656Mhgb0l dndsto Im(39dnma 30 gGHandal dobgogom.
e Robgmmb Mosbgo 2 03 mdogd@ob gobbzmog, Mmdgmbag 960d9d96 30MaGgbmdal yggme
3Mhgboe n-1 mdogd@Lb dmeol 3m3939mo 30@gcModal dobgozao.
® 5 5. d. dmem Mobgo: m dogboggds 038 mdagd@l, BmBgmbsi Imzgdnmo 360 gcomdal
dobgzom Mgbdmbogb@n yzgmadg 6o3mmgd 30Go@qgbmdsls 56nggdb.

dgegase, moomgnm mdngd@b dogbaggds Gebgn, Mm3gmaz godmbs@ogl, oy Medwgbsw
aBOHM 30 qbos ngo MHab3mbgbGobomgal Lbgs ™mdogd@gdmsb dgosmgdoom dmzgdmmo
3M0@gM0dal Jobgogom. dogsmomago:

mdogd@o
mdngd@o
mdogddo
mdogddo
mdogd@o
mdogd@o

-« =Rz oz
W NN N —

Lgomomgdol gb  Bgomeo, bygomuGmsb dgEsMgdom, 9YPGM  ommos, LbMogos  ©o
30dmM0(3b03L 30058 gLmbal 30bnggdalb GMbDaE MMl mzabgdol oMmgggsl.

130M5&gbmdoms d0bogdgdals BEsbbaBmmdol mzgobgdol godm nmmos, Mmd Mogals dobgozom
omogqgdol dmbs(3939d0 BaMmdmgomanbme  ByzomyMo  omoggdal dmbs33gd0lb  boboor o
3ofModoon.

L3omnMgds Inedngn %3IYMa IsR39698mab Igomeam (constant sum scaling)

39dangn g33nMa 35A39698mab Igmmeoan bLzomamgds gmobbdmdlb Mgbdmbrgb@ms dogm
™309d&9dLb dmeob  Jmmgdal, doMemgdob, ¢g@mbadal, Gm3gmadg zomm@odn (dsgsmomo,
moM9d3d0) aodmbo@ymo mobbob s o. 3. dmzgdymo (g93YM0) MomEgbmdol aobsbamgdsls
30633900 36008 9M09dal dobgzoom.

dogomoms:

[. Legoom@ 3mgmgbgdl/Ggemmdgdl dmmal 0dol dgbodsdobow, oy Medmgbsm sbobo-
smgdlb  moomgym  3mzgdym  Lmgosma@®  dmgmgbol  geM3zgmmo  60dsb-mzabgds
0565Mh7670msb dgmamgdao.

[Il. 60d56-030bgd00m> dmMal 03l gbedadobow, o Modgbsw sbsbNsmgdl mommgmmao
dm(39399mo  60dsb-mgabgds goM33gmm  bmosmym dmgmgbal/Mgommdal  ©sbsmhg-
693006 dgsomgdoo.

dsg0m0mo:
l. ©9b3mMbg6@&qdL dgadmgds 3mbmazmo, Hm3 3mmo@n3n& dgbgommadsms bob@gdgdlb ImEab
3556560emmb 100 Jmmes dg3gan 3G0b303n0m:

* ymgge LobEgdol, GMIgmbsg, Jomo sbBGom, "mModgFormnGmdab”  Bodsb-mgabgds
13603369mmm©/30bgErmmae sbsbnscmgdl, dnsbagmb 0 Jmme;

* 09 M3m056, O™ gMo LobGgdsl dm (39389 bndsb-mgobgds N-xaM dg@o sboboomgdl,
3000609 3gmMgl, 35306 3039l d0s60dmb 3gmEgbmab dgwsmgdoo n-x96 dg@&n Jyms (a6,
3(3 080399, 3gmE 9L 30sbngdmMb 30M39mmsb dgmatgdom N-gge bs3mgda Jums);

58 dgomeb Gogal dobgogom omeaqdal 8gommma( 3gndmads 39Bbmomon.
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e 3aboggdnmo Jnmgdal bogHom Homogbmds Mbos Mooyl 100-L'.

3mmo@ o3 3gbgommgdsms ymggmo 3mzgdnmo LobGgdabomgol asdmomgmgds dmaswo
3ohg969dgmn Lomomom Mgbdmbrgb@B ol dogdm 53 LobEgdobomzgal daboggdmmoa Jumagdol Kodals

dgBoMgdoo MgL3dmbmgb@gdal bogHom Mommgbmdabosb.

Jdgmgao@, dgbadmgdgma aobrgds, asdmgymo Mgbdmbogb@ms xanxgda/byadgb@gdo ndab
dgbodsdobow, o9 GMIgem LabEgdsb/LabGgdgdl 360dgd96 ababa 303G gbmdsL Lbzgdmsb
dgsMmgdoon  (MmIgmo 3mmogogznma  babEgds/bobGgdgdas dsma  3BGom Ygdm
m0dgMmamuy@on).

Il. ©gb3mbrgb&gdl dgodmgds 3mbmamo, Gm3 dmmo@ninc dgbgoymmgdscms babdgdabscmgal
53565b0smgdgm Mdybndg 6ndsb-m3z30LgdsL dmMal gosbsbommb 100 Jmes 0dol dobgogom, oy
09009650 obsbdmgdlb gL 60ds6-030bgds, ©O3dz0m, ©gIM MG Lob@gdsl  dgdgan
36M0b(30300:

® ymggem 60dsob-m30b9d5L, BmIgmacs, domo sDGMom, 1360336gmmmm/BadgEmman sbobo-

20 gdL 3mmo@ 030 dgbgnmgdsms gdmgGs@onm Lob@gdsb dosbogmb 0 Jymes;

* 09 0bobo M3m0sb, 3mmad oM dgbgoymadsms gdmzGs@anm bob@gdslb gMmn bndsb-
»30bgds (0393300, gaomoGoMmmds) N-x 96 Jg@ow oboboomgdl, zoMg dgmeig
(05313350, Mo@n3om@mmds), 35306 30Mggmb 3nsbngmb 3gmEgbmsb dgoamgdom n-x96
3980 Jums (56, Moz 030395, IgmEgb d0sbngmb 30Mzggmmsb dgwamgdom n-% 96 6s3emgdo
Joms);

e 3aboggdnmo Jnmgdab bogMom Mommgbmds ¢bos MotMawgl 100-b.

ymggmo 60ds6-030bg0b bmgswo dohggbgdgmoa (GmIgmog godmba@eglh o Modogbswss ngon
335b5b0smgdgmn 3mmodozn® dgbgomgdoms gdmzMaGonmo LobEgdabsmazal Lbgs badsb-
030b5390056 FgoMgdom), gsdmomzgmgds bacmomsm Mgbdmbogb@nl dogf o3 badsb-mgobgda-
Loomngolb dnboggdnm Jumoms godab dgxsmmgdom Mgbdmbogb@gdol LogMmm Momgbmdabmab.

dgmgase, dgbadmgdgmo gobmgds gsdmgymo Mgbdmbogb@ms xanrgde/bgadgb@gdo 0dal
dgbodsdobow, 09y Mg 60336-030L935L/60356-m30LgdgdL 560g9396 nbnba N30MmsGgbmdsb
©56560R96953036 JgoMmgdom, Mmamei 3mmoGogznm@ Jgbgoymgdsms ©gIm3zMIGoyma
LobEgdnbosmgzgalb sdsbsbasmgdgmb.

bgomoamgds dmdoz0 KxodnEn 3oh39698molb Jgommaom 03 LoMornmgbmsebss ©s3ogdamgdmema,
M3 Mgb3dmbogb@&gdl dgadmgds gondbymego dmzgdnmo Kodyca dohggbgdmal 3ommdgddn
309335@ M0 MMM (3090 g3bsBoemgde.

LzosmaMgds Q-bLmMGaMmgdalb Jgomeam (Q-sort scaling)
Q-LmEGaMgdalb Fgomeoo bLzomomMgds gmobbdmdl Mgbdmbogb@ms dngfm mdngd@gdal

™39  xaPJoO  oymysl/gobsbomgdol  goMm3zgmmo 3@ gmomdolb  dobgogoo,
™309&9dL Mol sGLgdmma dbgogbgds-gobbbgeggdal dodscmgdals baggmdzgmdy.

dogamoma, Mgbdmbogb@gdl dgadmgds dggmegobmm 80 wgdymagds s gmbmgmom, Hm3
0bobo Essmogmb 10 xamysw 0dob dobgmzom, 0y MedEgbo NRO™M gmebbdgdnsh mommgmml
©360MR7675056 dgmomgdoom.

dggobgdoms  (ratings) mobsdomasbsbomgdal  MdMHNMb3gmymyal  3abboom, asdmaygbgds
“admmgdom-bm@mdom@a” (forced normal) gs6560magds, Gmegbsi Mgbdmbogb@l bobmggb, HmA
356 moomgnm xanxdo 3353600 g56LbsdD3MMmo MOM®abmdalb gdmmgdgdo dgn@sbmb.

! LEmF g 53 306imMdab gbsd53nbsw Jnomm g36bsbamzgmds IgomEds bobgymsw 3vEdngn KsIxMa dsh-
39690maob dgomea.
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XanBgoalb  Gom@abmds o moomgum  xanxkdo dgdezem  ©gdmmgdosms  MomEgbmdos
©9dmmgdgdol Loghom MomEgbmdnEsb asdmdwnbsmyg, bm@m3smmmo asbsbomgdal (36Gamals

dobggom dgadmgds gobabsdmg@mb.

dgamgdal bgzMoms/mdogd@ms Mobzo dmmogbgdymo Mbws oymb 60-s6 140-0b ggomgm-
98d0. m3@ndommMom nmzmgds dgmemgdab bgzMms Mommgbmdolb 60-90 068 93530 dmd(3939.

9L 8gommEo 3obbs Fnmmgdom dmbgMmbgdmmos 35306, MmEgbaz 9MMBsbgmmsb dgbswsmgdgmn
M060948900L Mom@gbmds owons.

L3osmnMgds 3§dsbab (Guttman) Igomeon

(36499 LgsnFo P33M53930L/b33mMaMsdnma 565mabab Igomeon).

bgomma®admo sbommobal dgomeolb sdmbagmo dgodmagds Rsomgammb dmbebdMgds, Gm3
bdom dg3mbggzedn, 3odn(z 3o, BmEabss Mondg 3mgmgbsl sdmy3ngdmaw, bbgs dmgmgbgdmasb
admommm dgomgdol gomgdg sboboomgdl, o@ednsbn aobozmalb gom3zgnmo LB gMHgmEGndyma
bobnomab ng@emgonl gogmgbsl, Gm3mob sGbgdmds dgadmygds o6 (3 3mbrgl go(36mdngfgdemo.

3bo0s, M3 o9 Rzgb 83 “Gobogsbn”, ™Mo bG MM ngMamjonl asdmgmgbsl dggdmadom,
Lo 3gmgg0 Ldgombal SbomnDdo YPOM MMIS s 3Md35mbFMNg babosmb dgadgbl.

03 3mboDdMgd9300056 g93m3bamyg, bgsmmamadymo sbamabalb 3nbsbas Imgmgbsms ghomasb-
Bmdomgdosbo  3mb@0baymdal, “Bobogeba”/me@gbB Mo  mmanzom  meggdmmo 09606~
Joob/bgomal godmgmagbe.

dobo g0dmygbgds asbbo nmmgdom g539d@&ncns, Gmogbsi sGLdmaL dodmmbs ndal dgbsbgd,
63 dgbobbogemo dmgmgbgdol gHomdmomds og@sdjommo bobosmabss. sbgm dgdmbggzedn
LgommMaMademo s6smobab dgommon Ladyamgdsl ggedmgab dgg08mb3mo 303mmgbs, bmem, dobn
3960803069300 d938mb3z93530, 503b9MmMo s gogd9bsmabdmo bszgmgg dmamagboms ngfsmdas.

dgomon bad g@edsw dgndmygds segbgMmon.

3ofggem  9@a3dy  brgds 03 ©gdymagdgdal  dgdydeggds, Gmdgmms  dgdzgmdooma(s
dgbodmgdgmaos ©ogog0dbofmmo Mgbdmbogb@ms ©sdm jnEgdnmads Ladogdgmn/bogoGommm o-
9656 400bL/b 3omol mommgmmo 3m33mbgb@nl/360d3bgmmmdal dndsma.

©g099mgd9d0 9OHM3obgmabogsb edmy3ngdgmos. MgL3mbrgb@ds doma YMHmogMcmdgmamgds
30 99,  moomgymo  dgmegzadgdygmo  ©gdymgdolb  @sdmuzaegdgma  dgguobgds  mbwo
a0bsbm@(309mmb — bos domammb, §0sbbdgds 0y) o6 gmobbdgds dm(393m ©gdMmadsb.

©539335m, 33cg30L 8dm (30600 5d0sbms goM33gmmo (A) xangobowdn sGbgdmmo @sdm jo-
©gdmmagdol dgbbagms. babyobo gdmmadgdo dgdwgan boboom dgadmgds hodmysmndogl:

. A %a950b 636A3m3>a9bmgdn 3GM3abdmyzsmgbo 05k

39056b39d0 (1) 36 39056b3gda (0)
Il. A %a950b 6563m3>aqgbmgda 435bnbabdggdmmgda 5G0sb
39056b3930 (0) 36 39056b3gda (1)
. A xax0b 65A3mM3sagbmgdn bagngMgda 56036
39056b39d0 (1) 36 39056b3gd0 (0)
IV. A xa9530b 6363m3sagbmgdan 35Gyns6gda 5G0>6
39056b3930 (0) 36 39056b3gda (1)
V. A %a950b 6563m3>0a96mgd0 LydsHnmnsbgdn 36056
39056b39d0 (1) 36 39056b3gda (2)

o o. d. Im393nm Rodmbomgamdo mMn §odob: i domn ©s YIMyMBomn ©S3MZ0 d-
93980l 30dm3bo@zgmo ©gdmgdgdo dgab. 335Lmsb, o oMol syzomgdgmo, GmI domo
MomEgbmds Gmmo oymb.

dgmtg  9893dy bogds 0dob  goM33935, o Modegbse  dgbadmgdgmos  dm(3g34emo
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©9dnmgdgdnlb omsggds goM3zgnmn 0s630dwgzmmdoo.

ymggmo Mgb3mbrgb@ ol 3sbmbgdol mogojboMgdol dgdwmga brgds dabndgdyma Jmmgdal —
3MEgdal dgxodgde.

9fmn Mgb3mbrgbGobomgal Jumgdol xs30b dodbodomnMa 860d3bgmmds Mol @gdym-
965005 Ma3b3L, beognm 3obodsmy@o — byyeb.

bommm gzgms Mgbdmbogb@onlb godmzombgalb dgdwmaga bogds Jnmgdal dgrsdgds mnmmgnmo

©gdnmgdobomgals.
9o ©gdnmgdobomgal  Jumgdob  xsdob  3ogLodsemyEo  360dzbgmmds Mol

9b3MbEYbGMS LagHom MomEgbmdal, braemm dobodsmydn — byymb.
353m30cmbz0b 3ggagd0 393mgan (3bGneal baboo dgadmgds Bodmgemanbmon:

9L3mbEyb@nb ©9d9mgds %530
6m3dgMon I Il 1]l v \Y
1 1 1 1 0 1 4
2 0 1 0 1 1 3
3 0 1 1 1 1 4
4 0 0 0 0 1 1
5 0 0 0 0 0 0
6 0 1 1 1 1 4
7 0 1 0 1 1 3
8 0 1 0 0 1 2
9 0 0 0 0 1 1
%530 1 6 3 4 8 ;

9L3MbEgbG M dngM aboggdmman Jmmmagdal KodmM0 360d365mmdgdals Jobgognom:

V ©909mgds > Il ©9d9mgds > IV 0qdnmgds > Il 0gdnmagds > | 0gdamagds

dog™a3, 83 dgganlb 0b@gMm3Mg@ o300 s dabo Rsmzgs dabssmbmdMoag sbamnddn K96 30wg3
o6 360b 30bsbdgbmboemn, Mo@asb o6 5ol goM3399mo, gdmmadsms domgdamo 0gMados
M9omh  §9bgb(305L/356mbbdMIngMmgdsl  sbabaglb, oy I MARgzoma gHMEmomdab
(393m 30mbyymao 9L3mbgb@qdaly) nbongzosmy© 3mboz0omo dggobo o,
3615356mbbdm3ngMn, Jgd3mbzgzoma HgdaymEoGas.

s308md, dgboadg g@o3dy brgds IgmEgdg asdmgmabomo 0gMadgonl/Liomol badobbal
dgdmb3dgds/dggzabgds.

530bomzgol (3bMomo gomsnddbgds dgdwgan Bgboom:

e Mgb3mMbmybBgdo moawgds dm(393mon ©gdnmgdgdabowadn doboggdmma Jumagdals Kodno
3603369mmd7930L 3mgdal dobgwgzoom.

* dm399nmo gdMmgdgdo mogmgds Mgbdmbmab@ms dogf dnboggdmmoa Jumgdal Kodnco
3603369mmd7930L 3mgdal dobgwzoom.

d9009a50, Mmo3ma306M39ma (36Gnmoa dgdga Labgl donwmgdl:
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A9L3mbEg6@nb ©093mgds %530
bm3dgFa Y] Il v 1] |
1 1 1 0 1 1 4
3 1 1 1 1 0 4
6 1 1 1 1 0 4
7 1 1 1 0 0 3
2 1 1 1 0 0 3
8 1 1 0 0 0 2
9 1 0 0 0 0 1
4 1 0 0 0 0 1
5 0 0 0 0 0 0
IR S

300gdmem (3bEomb bgommamads/bismuMo oogfMads gbmeagds. Lamzgmgbm dgdmbzgzsdo,
Liomma@madady gMomgdo o  baymgdo  (3ombobom, 0gfMofdonmoem  Mbos  asndagbmb
960330bgmabogsb: gMmgdo “aodymazn, og@sdonmao 30dob” bgdmm, bmmm bymgdo — Jzgdmm
0b@o ooa®gb.

h39bb  3gdmbzgzedo, owgomy@  LyFomlb  3oMggmo  MHgbdmbogb@&ob  dogh  dgmomby
©9dmmgdobsodo d0bogdqgdmma bymo sMm393L, o33 gb %9 3093 o6 b0dbagl, Hm3 Jocmgdmma
0960 dos 36M3356mbDMB0gMns/bgomal bofmabbo o6 oMol ©sds3dsymgnmgdgmo. g330Magymn
33m93980bob o@gomMEo Lysmgdolb domgdol smdsmmds domnsb d(z0Mgs. s30@ma, bogds 0dals
dggobgds, o M33wbs 360336gmm3360s gd@sbMs/(30mBagds nEgo MM 330056 0©s6.

3ohg9b9dgmb,  Gm3molb  dobgogomsi  Lismma@msedal  bomabbolb  dggmebgds  brgds,
3333636A3mgdab 3mgax0i3096@0 gbmeyds.

080 obaboomgdl LgsmmamMadal “gomsobmamo”

1

IRM900L MoboGsMombol (Momogbmdmng
30356M0gdsby), YrMgdab LagMom MomEgbmdsbmsb.

0y Mgbdmbgb@ms MomEgbmdsl ©m36036s3m n-om, ©gdYmgdsms Momgbmdal m-oom,
boeom 03 ol Mommgbmdal, Mmdmgdos 0gMamjosl sGimggal, k-mn, 35306 33megbsmadmgdals
3M980(3096E0L 3s3mbomngmgmo gmmInms dgdmgabsomam dgadmagds godmazbabmom:

K
R= (1— — ) x100%
mn

hggbo dogomomal dgdmbgggado:

R= (1— ) x100%

9%x5

Lgomab batobbo sMo©s8s3359mgpamgdmom 003mgds (564 bgomes MbosMabbmm nmgmgds) 353-
0b, o) 33mogbomadmgdol 3mggn3056@0 90%-by bo3mgdas.

R3gbn Bogomomal dgdmbggzsdn R =~ 98%, g. 0. Lzsmob bomabbo domomos. dgbsdsdabac,
dgodmagds ©o35L 336000, MM bgommamadyma sbomobal dgmgasm godmgmagbomn ngfofdos A
xanxob Bsm3mdomagbgmms d0dsto dggobgdomn ©edm3omgdamagdaol bmasw  Egbwgbznsl
a0dmbs@ogl.

"9. 0. 08 Y GH930L, GMImado(s 5MM393L 09 Josb.
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Mmam(s 3bgo3m, a@3sbol Lzsmom gobmadzs Mommo 3Mm(3gbos s godmMosbyma sy,
M3 a5bm3z0b dggase 3ndmmgds bLszgmagzo 3mgmgbgdol gmasbdmdnmgdosba ngMamoals
36bgdmdal dgbobgd, gombogozamwgl.

830@m3, Mmamm(z Bgbo, mogmednmggmem bgds Lobynb ©gdnmgdsms godm3s/3nmm@Bogo
M9L3MbabGMs 306y MomEabmdgdby ©s Bomo  3MEgd@nMgds, Lobsd  33megbsmdmagdals
3M980(309680b  dobgzom  gdmmgdsms  0gMsfdool  ods3doymazamgdgm  3oM0sbGlL oM
dg303993s39d0.

39983560l Lgomoo omgdmmo dmbo393530L sbsmababol dbgoggmmdoEsb o6 ¢Mbws godma-
3689, Bm3 LaByob Egdmmgdoms sdMY)30gdgmn babnsmalb Banbgoszs, gs8mznmbsol dgwg-
350 3m3mggdamo 3mba(393gdn dgaMgdom sbomadl gd3980g0sMgds s, 83s3359mgamgdgeo-
/6360Lb0s6o b omal dgdmbazggadn, Lobyobo adMmgdgdal gEMas6DM3nmgdosb, Msb30dwg3Mem
omd3905L/0gMaMmJasl goemgdo.

dgbodadobo, Lismma@mednma sbomodol dgogagdo dgmemgdomon babosmabss, g. o. dson
33mM9)300090ma© g5bbomgs 36 G0l 30bsbdgbmbamo.

L3omnMgds 3603369mm36980b dg35L930b Igomeom

360d369mm3698a0b dge35Lgdab Igmmeoam Lzsmamgds aeabbdmdl MgL3mbrgbBoms dogH
™309d&9d0bsmzal dggobgdgdal/ "Gobgdob™ 3abaggdsl ndal dgbedsdobow, 0y Medwgbsw MRM™
360d36gmm3560s gMhmo mdogd@n ©63MRgbgdmsb dgwsMmgdam, aoMzzgymo 3B gHogdol
dobgogoom.

mdogd@nbomgol doboggdemo dggebgdgdo/ gobgda™ asbbasbmgmmma 3Mobznd0m dgMhgmman
bo@@omymn Ma3b3gd0m (393350, ghmnsb sbol GgoMamgddn) dgadmgds gsdmabs@mb.

h396L B0gM aobbameyma dgommagdo dgamgdoma bgsmomgdol yggms dgomeb o6 s3mbamagl,
3ogMsd BoM3mmagboema doboms bszdsmabas 0dobomgol, Moms dgmemgdoma bgsmamgdols 6gd-
0bdngMo bbgs dgmmeab 36 Jgomems 3m3dnbs(300b 303905/ 453mygbgds dggdmman.

> dmmmb, 3093 geMobgm dgasbbgbgdm, Gmd Jgoemgdomon bLsmamMgdolb dgmgaswm
domgdymo dggagdom mdogd@gdo dbmmme §Amndsbgmmsb dndsMmmydsdn babasmmgds — abnbo
™309d&900L 3dmY 30gdgem dgBsbgdgdam 36 Nbrs go303dMma.

dogomoma, Mm3gmndg Mgbdmbogb@olb 3ngH, dmzgdye N mdogd@b dmmal bayzgomgbme
30RBgymo md0g]@0, 03539 HgL3MboYbEL, 38 Jgrsgdolb ReMamadl asGgo', 390dmgds ©sds 3-
doymyomadmoma(z 3o o6 doshbrgl.

obqy, bbgogzemoo o9 308 y30m, Im(3939m ™mdngd@gdlb dm@al “bogyzgmgbm” xa6 3owgs o6
60dbogL “3omab”, “momgbo” — “(3nb” s 5. d.

% 3633705Mgd000/©33M 30009dm3© 33dm3gab bzsmamgds

Lgsmamgds mbyzg@o Mgo@nbammo bzsmoam (continuous rating scale)

1By39@0 Ggo@ebammo Lismomn aodmIgzs gMmobbdmdl Mgbdmbogb@&ob dngM ™mdogd@onb
dggobgdalb 3m39dmmo 30 gfMondnl dobgogom s 83 dgiobgdals sbndgbslb 3Mo@gfandnlb bemg-
o 860d369mmdgdab 3gdsgMomgdgm 0byzgs 606%32.

1693980 Mg0@nbamo bgoms bbgoabbzs gmmMdom dgadmgds godmabobmb. dsgsmoma:

a00bmgm, dgogobmm, Medwabo Bomds@gdymoas mdamabal LabgmdBogm vboggMbodg@adn
303006567 Lobbogmm Mgum@mdgda:

" o30bmsgoE, 83mv300gdmo smgdamo o6 FgoeMgdalb ©sbs@Bgbo Bg3Mmadnbogsb 3sbbbgaggduem
m309] &6 Jgscgdam
2 3. 0. 9B6y3980 bzsmab.
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Lo3L9300 BIMTSGIIYMAS cveerirrrrirrerennennene | PPN LEymos BoM93s§gdgmas

Lo3Lg300 BIMTIGIEYMOS eeeereereerenrenrenrennnnes Lo LEmosE B5M93sGgdgmoas
Lo3Lg30m B3FMISGIEYMOS cneevcrrcnrennne Lt LEymosE B5M93s§gdgmoas
©d . d.

MBy39@0 Lgomgdal ogqds, omdds o aodmygbgds Lo3zdomm omos, dogMdd MMM
LoBYLEOL o335 BMamMA (3 35dMIgal, nbg s6smabal 3Grm(39L3o.

©9&d3mndgdygmo MgnGnbayma bzsmagdalb (itemized rating scale) b3g30g035

* ©)@dmMndgdnm Ggo@nbanm bismody smbadbymoas Moibggda ob dmgmyg ggGdommdo
smbBgmgdo.

* moommgeo 30badzgbs 3m393mmo Mmdagd@ob dodsmo got339mmo 3M0@gmandam gaobbe-
BrgOnmo  ©o3m30qdnmgdol  gfo s  dbmemme  gho  afMoEs300L/3603369mmdsl
a0dmbs@ogl.

e Mab3mbegb@ds by Jommommb ol gMowszns, Gm3gmoi  yzgmedg  dg@owm
dggbedsedgds 8m393mmo mdogd@nbodn dob ©sdmgogdamgdsb.

m303968ab bJaQa1 (Likert scale)

ma0390&0L  Lgsmal  godmygbgdobol  Mab3mbgb@L Lobmggb dgomsbml, Msdwgbow
9goobb3gds ngo ©gdnmgdgdl, HmMImgddoz asdmbogymos dggebgdomn @sdmnEgdemgdgda
bsggmaggo dmgmgbol dndsto, aoM3zgmmo 3Modgmomdgdol dobgogao.

R39mmgd6ing, ms03gm@&ob bismob mommgnmo 39bgdo0 Bamdmeagbomoas byyon afowsznom
(m0omgmo ©gdnmgds byyomn afosznnm gabogds/obdmadgds).

m50396M&0b Lgomob dogsmoaomo:

* 0bLGMYos:
obms  a0g5(36mdmn  Lbbgomsobbgs 3mbadMmgdol  mdomobol Labgmdbogm boggMbodg@adn

3030006567 Lobbogmm MgymMdgdal dgbobgd. ambmgm, doymommm, MedEgbsw gosebbdgdoom
mommgyyem domngsbl.
0g3960 3mDa300b go3mbs@zobol nbaMagdmagm dgdmgan sbadgbgdom:

— bagbgdom ggmsbbdgdo

— @O 39mobbdgdn, 300Mg 56 39msbbIgdo

— 63BommdMng 39096b3gd0 s BaBammdMng o6 39c96b3gdo (MebodMmow)
— @O 56 3gndbb3gdo, 30Mg 39056bIgd0

- DN W A~ O

— LEYmosE 56 ggmsebbdgdo

1. @3amabab Labgm3bogm 9bazgmbogg@do 5 4 3 v 2 1
303nbsmg LobBsgmm Maxrm™m3gdab g

LEMEIEG NS 33509300 AMLEMYdS gondxmdbgws

2. mdamabab babgm3bogm 9bagzgmbogg@do 5 v 4 3 2 1
303nbsmg LabBsgmm Mygxrm™m3gdal Igogas

LEMEIbGNS Mgd(3050bg E3LEMY35d IMnds@s

3. mdamabab bsbgm3bogm 9bazgMmbogg@do v 5 4 3 2 1
d0dnbsmg LabBsgmm Mygxrmm3dgdal gy

L6730 YRGM >dGonMgda gobwbyb

1 Lgomamgdab gb Bgomeoa dgodadsags Ggblal msnzgM@ads.
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4. mdamobab bsbgm3dbogm ¢9bazgMmbogg@da 5 4 3 2 v 1
d0dnbsmg LabbBsgmm Myxmmdgdal gy

3dsbLbs3mgdgmms bLddndsm 3nmmdgdo 3395Mgbes

5. mdamabab bsbgm3bogm 9bagzgMmbogg@da 5 v 4 3 2 1
LsLBs3MmM Mm@ Igdn B5MI>Egdnm ndEnbsMmgmal

©d 9. d.

“Logbgdoo g3gmabbdgdn” s “LEAYmMNs o6 §gosbbdgda” drgMymo 36n0336gmmmdgdas, “bobo-
mmdM0g 39mobbIdgdn s bsBommdMmng o6 39mabbdgda (mebsdMmow)” bgn@Gomum ("bmemmasb”,
Lodmomm, Bmomgon@) 3603369mmdal aodmbo@ogb (ngo of oMol gowobfama HmIgmody
begemmo 3603369emmdobszgb), bmemm “metm 3900566390, 30Mg 56 3900bbIgdn” s “@amm of
390066390, 30y 3g0obbdgdn” gsd8mbobagl aMmows30gdl Lodmomm s bemgMeym 860d3b9-
mmd93L dmMnb.

m50390&0L Lgomol mommgnmo 860d36gmmds/afmoans dgadmgds dggobogl Junmagdoo
30b69b —2-006 2-0b Romgmoo 6 1-056 5-0b Rsmgmaon.

m5039M0&0bL bzsmom Bomgdmmo dmbsa398900L gobosbomadgdmaem 0ygbgdgb 3Gmegamyma
365mnbab 56 g33nMa dgxsLgdal Igomwgdl.

3BmgamyMa 36smada b (309m©gds mnmmgmmao 396780l Ladymsmm 360336g9mmmdal dabg-

©300.
03 565m0b0b goMamgddo, dgbadmgdgmons, Hm3 gMm3sbymb dgzomammon:

o MHmamM 5x33LgdL MgbdmbogbGms gMmo s 03039 AP 33bLbgsg9dYm gdMmgdgdL;
o MHmamM 55LgdL MabdmbogbGms Lbgowalbgs xamgn ghmbs s 03539 WgdMmgdgdl.
®939Mo  Jgusbgdab Jgomea  ammobbdmdlb  dmbBo(zgdms gesbomadgdsl  ymgzgmon
9L3mbyb@G 0L BngMm gdymgdgdabomgol Joboggdmma Jnmgdol bogHom, Kedymo dohzgbgdmals
Loggydzgmdg. gb 8gomeon 08wgbow 3o3M(39mgdamons, MM Mson3gMmE ol biomal dmax g xedn®
Lgoeabo(y (summated scale) ©16mgd4b.

®93M0  dggxobgdol dgommeolb godmygbgdol smamgdgmo Zommdss Labyobo bgomgdal
9mazoMmgbgde.

R39bL BngM asbbomuem ogamomadn dggabgdol bob@gds sMogMmaggzemmagsabas 0d mzambsdHo-
Lom, Om3d Mo3 PROM Jomsmos Jgmmby ©gdYmgdabsdn Mobbdmdals batobbon, dom yofmymayomans
©33m300gdnmgds mdomabal babgmdBogm MbogzgMbodg@dn 8080bstg Labbsgmm Mgummdgdals
d0doMm, yzgmes Lbgs ©gdYmMgdabodn MsbbImbals batabbal 358 gdolb 30 o®gdomo ©sIm 3nEgdy)-
90l aMos(300L Jo@qds dgqLodadyde.

dbgdM0g0s, sbgm dg3mbggzedan Jnmgdal doMesd0Mn/dgdebognco dgiobgds 5050093358 MO
dggaqgolb 3dmaz(303L.  8do@m3  sbomabobomgal dmbszgdms IM3bogdol @A™ML  bgemgdo
dgbodedobow 1bos goMmsenddbab.

dm399me dgdmbgggedn gb odmzebs dgadmgds gomsebywglb dgmmbyg Lsemalb 860d369mmdsms
&Mbbgm@s(30000: Laddmm 860d369mmdal FodoGon Lgomab sbsmAgbn 360d369mmdgdals
Lodg@MoYma YMNNgMNI9bs(33emgdnom:

4. mdomobob babgm3bogm ¢9bagzgmbogg@da 1 2 3 4 v §
d0dnbsmg LobBsgmm Maxrm™m3gdab g
3dsbLbagmgdgmes Lydndsm 3nmmdgdo 3393Mgbes

boo(s:

1 — Lagbgdoom 39mebb3dgda
2 — qgx6m 3900566390, 3oMg o6 g3gmabbdgdo
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3 — babommmdmng 39056b3gd0 o 63BammdMng o6 39c56b3gdo (MebsdMmow)
4 — axmm o6 39m0bbdgdn, 3oMg 39mobbdgdo
O — LEYmOoSE 50 3905bbIgdn

Lgomgdal sbgmo GEMbLEMMPs(300L Lagmdzgm by nmgmgds, HM3 Mab3mbrogb@n, MHmIgmas

©qomgdoms dm3gdye Lob@gdsb umm 398 Jumob/xsdnm dohggbgdgml obaggdl, nx®m
0050980050 535Lg8L 35DMIgz0L Moy @L.

L3360z Ma (9"%3636(3“"@“1 (semantic differential)

LY3obBogYM0 oPIMgb(z0dmn gbmegds Jz0ESBsYMEBNs6/dz0nmnsb bgomalb, Mmdmoal
BezOm/3oen®s  ©obsymygdbsi 3mbGMomad@mEma  sbyy  MomngMogedmdmnzbogo
3603369mmdgd0 dg9Lodsdgde.

magméy Bgbo, bLgdsbGoinMo oPgMgbznomal brgGnmo 360d3bgmmdgdo MMmngMo-
badnmabdnMm bgobsmmsgn Labgmagdoom godmabo@gds.

dogomoms: “bogngMo” — “@bagm”, “gMomanmo” — “Gmemomsdg” ©s o. 3.

Lgomab sbaymeygdn/3bndzbgmmdgda dm393mma mdagd@ ol 80dsm gofMzzgeemo 36Mndgtoy-
3ol dgbodadobo ©sdm 3ngdymagdol gaMowa30gdL godmbo@oegl. Mgbdmbmgb@ds 1bos dgogebmb,
o) 390 3503060 godmbo@ el mRtm dgd o bszzmagzn dmzgmagbobsowdn ol sdm 3ngdymagdsb.

dggobgdobs o sbomabal gobodomEogzgdmom 30bsbdgbmbamoas, Mm3 bgas@onmo/gom-
ymgomo dmgemo 360d3bgmmdgdo g dbomglh (eg9dgzem, Bofmgsbog) momegogl, bmem
3mbo@onco/sgdomo — dgmeg dbamgl (dom(3b603).

Ly396@ N3 YM0 PGBz bsmal Jogamoma:

e 0bLbMYos:

aobmgom, J398mo hsdmmgmoam bndsb-m3z0bgdgdlbs s dom dmEal oMbgdym “asfMosedsgsm

LogggbyMgdlL”  dmEob  dogonmme  ab, GMmdgmo  yzgmady dgBow  dggygMgds  ogdzgbl

dgbggmgdsL:
1. bogo®mnggmmdn 3(3bmgmagdo A gmgbgdol bofmdmdawaqgbmgdol d0dston:

0365890fmgg | | | | X | | Bs8m@BgBacno

Bagng®a ] X || | | |wSoge

bsds@oemasbo | X | | | | | | agbsdsogn

853530 X || | | | | | 3308

gRozgee oL X | Bmmermagg
s . d.

LgBsbBo3YM0 g M bznsmYMa Lol Mommgmmo sbsymyn/gMows(zns dgodmagds dgg-
obgb Jnmgdom 306yl —3-0056 3-0b Rsmgmoo 56 1-0sb 7-abs Rsmgmoon.
domgdymo dggagdo dgndmgds assbamnbrgl:
¢ 3GmgamyMa 3bdsmadab Jgomeom, Lzsmob mommgymo 39bdgobocmgol bLadmsmm o6
dg03bnMa  360d369mmdgdol  Logndzgmbdy, Mo Ladyomgdsl azsdmgsl, gMmdsbgml
dggo@ammo:  Mmamt  ox3dLgdl MgL3dmbmgbBms gMmo s 03039 KaMBo aobLbgszgdym

! 03039 bgdsb@ognmo oggMgbiosmamn bzsms. gb 3gommeogs 3godndeggb B. mbamo8s s 80bds
0565336m3mgdds (Osgood, Suci, & Tannenbaum, 1957), Gob go8m(3 LydsbEngME oGgMabome LomsL
bBmgrg® mbanob bzsmab/mbanwob bydsbGozn® ogkgMabzosml MBmwogdgb.
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39164&q0b @ Mmame sx3LgdL Mgb3dmbrgb@ms Lbgowabbgs xamyn ghmbs s 0ds3g 349648 L;
¢ x339M0 Igxsbydab Igomenn.

bLg3gemab Lzsms' (Stapel scale)

LEI3gmol bgoms 80EIBsYMGBsb0s. oboymegdl dgqbadsdgds 360d3bgmmdgda/Jummgdo 1-
56 10-0b Romgmom 56 =5-0ob 5-ab Rsmgmom. 88 Lzosmal gHm-gHma s@bgdomn mo30LgdyMgds
0bso, Gm3 3603369mmd93L BmMal 86 560l Ig@sboema bgo@Momumo/ Brmmgobo™ BgmEamo.

Lgomoamgds bmMogmegds  goM3399mo 3O gMmodgdolb  dgbs@yszobo GgMBabgdal o6
md3mbo@n gFMobgdal bogmdzgmbdyg. Mgbdmbogb@l babmazgb dgoxsbml, o Medwgbsw DLE S
ababnomgdlb mommgyymo 8gc3nbo/GMoDs Im(393e Mmdagd@L.

LEJ3geab Lomsl, Bmamt Bgbo, 39035 Mo go3mbabaggb.

dogamoomo:

* 0bLbGMYz0o:

a00bmgm, —5-sob +5-0b gomMamgddo dgogebmm, Mdwgbom LGS sbobosmgdl Jggdmm
dm3939mo &gMdnbgda/asdmmgdgdo mdomabol bobgmdbogm MboggMbodg@dn 3ndwmnbofmyg Maggm-
390L (+5 60dbogl, HmI gMdnbo/gsdmmdds mby-dn 3ndobsty Mgum™dgdl dogbodseytn
LoBYLEG N Sbobosmgdl, bmmm —5 b0odbsogl, Gmd dmzgdymo Ggcdnba/gedmmgds by-do
dndnbsmyg Mgxrmmdgdl bogHome o6 sbobnomgdl):

+5 +5
+4 +4
+3 +3
+2 +2
+1 +1
650358939 mo 9bscggdemm
—1 —1
—2 —2
—3 —3
—4 —4
—5 —5

s . d.

domgdamo 9093980 dgndmagds gosbsmndogl:

e 3AmgamyMma 365mabab dgomeom, bzomob mommgyma 396J@nbomgal badysmm o6
dg03bxnMa 3603369cmmdgdal Lagmdzgmdy, Moz Lodnomagdal agadmgsl, §M®3s6gmb
dg3oeMmmo: Mmame s30bgdl Mgbdmbogb@ms gfMmn s ngo3g RaNBRo 3s6Lbbgeggdmm
3964&golb o Mmamm sxobgdl Mgbdmbrgb@ms bbgowobbgs xamayo ghmbs s 0dogy
39663

¢ %3390 Igxsbydab Igomeonn.

" bgomomagdob gb dgmmeo J50dndogs gob bGg3gmas.
2 Lodmaemm, dmamaommo 3mdoz300b godmabs@zgmo.
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©9&d3m0dgdygmo MgoGabayma bzsmgdab Jobsbosmgdmagdo s
3500 360d365mmd5 IMbs (399> 365mababsb
l. bgsmab sbsgmagms Mompgbmds.

Lgomoab EsBsyMBMs/3b0d36gmmdams Mommgbmdal 3Gmdmgdsl 339 3g3gbgo. 93 Lo gombal
dofoma@a boMogmyg abss, Bm3, ghmo dbGog, Moz NBO™ G0 sbsgmgns bismadyg, Joo Mgc™
& M0 mdogd@ob obobosmgds, Igmeg dbMng 30, Mos Ig@&os bsgmRms Momegbmds, doom
domomons 0ol smdommds, Mmd Mgb3mbogb@gdL dgndmads aondoMmgm asbbbzszgdol smdds
“obem dgdmdgm” @oboymagdl dmMab. “@Momozonmom”, Lismal obosymagdal m3@ndsmym
MomEgbmdsow 30Rbgymmoas 33000, 3emb-8069L bmmo obogman. BogMed gb 3Mmdmgds ymazgmon
38930L BoMamgddo 0brogorgieMor Pbrs 3o@Byrgb d7drgae, dmasre BaJ@mMgdal
aomgamobbobgdoom:

e 3dgbs ndmgzs mdogd@o Lgsmalb EyGsmadgdalb LoByomgdslb (sb¢), M3dgbsw

©9GIMYMI©55 dgbodmgdgmo mgommb gobmdzolb mdogd@ob @obsbnsmgds);

e > dgomEgdns d3gadamon 3mby(3gdms asbasbsmnbgdmae (Moymo LELEGLE Mo
3bamnbgdab Asba@oMmgdmow M3 B ndsmyMon nmgmgds 330 56 3g@mobsymaznsba Lgsmom
dm3m3gq04mo dmbas(393960);

e M Jgomegdom 3330Mgd;m Imby(zgdms 3m3mzggdab  (Jogomoms, Lo EgBMbm
30dm 300639808 ©MML Hgb3mMboab@nbamazol dojLodsmMam g@smnbgdymoa bjomal
00 dds/asdmygbgds Morgymos);

o 3dgbdp 3oMa3 0Ebmdgb MgL3mbrgbBgdo mdagd@L (03 dgdmbzgzsdo, Gmegbacs
M9L3mMbabBo Lagzmas mdogd@lL 3oMas@ 0i3bmdl, ndMmEgds smdsmmds, MHmI ngn o3
®3097G0b @GO dYoger gBobydsb ommor s v@y33oG MR dgdmyob);

o M53m7bs ©5068gMgLgdymba 36036 Myb3mbogb@gdn 33mg33530 3b63dIMbsBamgm-
d0o (03 dg3mbgg3od0, MmEaLy(z Mab3mMbogbGn 806G MgLgdmmos doncmmb dmbaboemgmds
33ma35do, 0bMEgds smdosmmds, Mmd ogn 398 amdmeanbgdsl gsdmahgbl, dg9(300999,
o3 dgodmgds 50793398 o@ dgobemmmb 0bb@Mydos. Mgbdmbogb@mes snb@gmgbgdal
30DM©0b 30bbom, dgadmgds asdmgaygbmo Lakmdmals 56 bobaemabgdal Lbgs dgmmmgdo).

Il. ©333m3bbgdmo s Esnd3msblbgdgmo bzsmgda

3d5mablbgdym Lismodg (balanced scale) ogdomn s wofmymgoma 360d369mmdgdals
oMEabmds GMmos, odomsblbgdgmbg — asbbbgeggdemo.

dmbo(3g8ms  mdogd@mmdobs s °®y339@YYM0  SbomoDdabamgal  m3GodsmyMos  o-
3omabbgdmmon bgomgdol godmyqbgds, 3ogMed omdamsblbgdgmoa bgsms dgndmagds godmaznygbmom
35306, MmEgbss ©0©0s semdsmmds, Mm3d 360d36gmmdgda oEgdoma 36 YoMymgnmon dbsmabs 396
Bobo(33mmgde.

dbaoglb dgdmbggzeda, dgbadmgdgmos, Lzsmal sbsymeyggda gMmn Bbacalb dodsGormmgdom
NBO™M ©0RgMgb3069dmo Bomdmgzomanbmm, 3oy 3gmeg dbsmal dodsGoyymagdoo.

dogomoma, Mmegbag babsbbofn dmbs(3989800, 385 ¢y 03 dmgmgbals JndsMon s3m 3o gde)-
935 doM0050d© 3 d0m0s, dgbadmgdgmos, Mmd 333mgzMo LEMMgo ©sgdoma sdm3awgde-
mgdob  aMoa(30900L  g@Imadgdom  ©o06GIMgLrogl, WofymPomn  sdm3nEgdmmagdals
3605 (3000 EOPIMb(3060 985 30, 633mMgdd© EJGIMYMI® 3obsbmE (309mmb.

505mablgdymo b ool dogsmoma:

300bmgm, dgogobmo A gangob boddosbmde:

Lo 3gomgbm

domosb 3ofgo

3oMan

(3IKO
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domnasb (39900
960-gm0 439madg Memgbo

59365msbbgdgmo bgomol dogsmomo:
300bm3m, dgogobmo A gangob baddosbmde:
Loy ggmgbm

domnsb 3o6Man

3oMan

3RO

domnsb (39900

omdomabbgdgma bzsmal godmygbgdal dgogasm domgdmmoa 3mba398980L sbammabals MHmU,
30dm330L gb Mog0bgdyMgds 3bgz9mmMdNEsb o6 Ybos asdmazmbgl.

. adyyemgdamn s bgdsymammdaman dggsbgdab bzsemgda

odgmgdomo  dggobgdol  bzoms (forced rating scale) o6 odmggs obgomo  3sbyybgdals
©035304b0M5d0L badnemgdsl, MmImgdos NdMormme dgBobgdsl o6 aodmbo@ ozl (“dngomb 3sbybals
35(3935”, “o6 goin” o Lbgs). s30m Mgb3mbrgb@L gondnmgde ©ssx0dbommlb dgisbgdals
mdgmadyg 360dzbgmmads.

odnmgdomo dggobgdol bzsmagdo 3mbiGg@&mmo dgiebgdgdol Bomgdsdn gggbdamgds, dog36sd
b6 go30m35mobbobmom, Gm3 ¢dg@ gl dgdmbgggzedon, ob Mgbdmbogb@gda, GmMAmgdbay dggobgds
350dmgo, Inomgn® 3sbybgdl 0mhg396, Mads(s, IMbso3gdms sbomabal MM, (396@ Mo m&o
&96@gb(30980Ls s goMns(zn0l 3oR39690mgdals bgmmzgbyMo gowobms/w@sedobobyggds dgndmgds
a0dmnbgomb.

bgdoymagmmdomo dggobgdol bzsmsdg dgbadmgdgmoas “ago@l 3obyybol go(3935”, “of go30”
s bbgs dbgogbo 3obnbgdal wogojboMgds.

J6001396%MINTI3N960 LGISNLENID

85300 dabamnsb 1339 30300 G 3L (33mdE0 S Mmame brgds dobo 360d369mmmdgdals
3m3bs — aodmIge.

dogMsd 33mg30lb EMmb Lmgommmaobsmgol (33mo©gdabs oyy Lismgdal mgmMoymo gsb-
LodEgMs BbmEmE Ladysmagdss. dabo doMomswn 8obsba gd3nMomma 8mba(3939d0lL Im3m3zqds s
sbamados.

9330604 3mbs(393ms 363mabal 3Mm(39Ld0 MBS (399 MIMEYbmdMagn dobsbnsmgdmygda
sfbgdom Mmeb sbEmgdb.

(33o00b mgmGonmn/dgbsdmm 360d369mmdgdol oo bobaemn gd3nMoyma 33mag30b aomg-
dg(3 99ndmgds 3obgbodmzMmo. gd30Moym dmbs(3gdms 3m3mggds doMomoa 0d Jobbom bogds,
™3 35030bmm, M33gbrgM donmgdl (33mmd©n monmgym mgmAoyem 3603369mmadsb.

dogomomaE, MmEgbsz Momgbmdmogn bmomemmanyMo 33mgz0b @MmL dommmaon® gLl
3bm3ogm, (33momal dgbadmm  360d369mmdgdal  gobLadmgMs  (Bgofmdbomoa, dsdGmdamn)
&M0g00maEos. Rzgbo 30bsbo 98 dgdmbggzeda 0dob oagbss, o9y Me8gbxg® donmgdl (33emewo
360d36gmmds “dpgemmdoml” s ModEgbxgm — “dsdmdoml” (Msdwgbo Mgb3mbogb@o —
33m930bomgal dg@hgmmo 3o 50dmAbrgds Ingmmdomon s Medmgbn — dodmmdomo bjgbab).

35b53 9305, HMI MoMEybmdMaga Jobsbnsmgdmgdals 5mbgfs/sbomadlL LGsGnbE 0 ob bggMmb-
b 303940356000, 5308 m3 LGB 0LE 3oL B gfMB0bgdlL 1339 06EgbLoMe godmaz0ygbgdo, mnd(zs,
35h3969d0, GM3 ymazgmo domasbo gofzzgmo bmsommmaon@o d0bssmbolb 5g3395@ G0, Mo
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LEOGOLENZOL (3698000 335F5E 0L sN30Lgdsbs s 3odmygbgdal 360d36gmmmzgbom gosamgdl.

03 509335 MM™d0ab Rzgbgds Fbmmmme Labbsgmm 3Mm3gbol gs3sME039dsL Mmmn absobsogl
d0bbo@. Mmam babs 8obomsdn 8m360d6gm, Lmammmanbomgol as63LabmgMgma Lmzom-
mma 0o 0bBgMm3Mg@ o305 s 5™ Lo 3nmMoag Mazbzgdol LGB 0bE N0 Mmo30bgdyMgdgda.

030@m3, bEsGabGognMa sbsmabdal 364, 9330Momma 3mbs(3989d0Lb LEGSEGNLE oL dgom-
96000 05391353980l ML, Lmommmao® 0b@gM3MgES(305LMb s®g339& MMl 308 g-
093000 bs gobgmddmazsbgmmon.

* 960356Dm3nmgdasba Lobdomyma 336560md9380

bLem@gommmaonfo gsdmzombzol dgmgaem smobmdoo dmbs(393Lb gomgdom. dom 3oMggmowmo
dmbo(393960 gbmmgds. 3nMgzgmawn dImbso(39dgd0 dmybgbMnggdgmo s dMdg3mMazbmgabas.
0J9006 g53m3nbaty, bGsGab@ozna s6smadab Lsbyaba g&s3a dmbs(3gdms daboggdal Lab@g-
3580Dbgds > 3m33ddGYMa ombgMas. gb 8dm(3565 LGsGaLG3YMm ghMdmomdsms ESRaY-
3930l 39d39mdoo bywgds.

LEIGOLBNIYMn gRhOMdmamds Jdgadmgds gsbzdomBmm, Mmamey bgdalbdogHa gMnds-
Bgmabogsb gombgzomn/mgmoemn mdogd@qdol gfomdmomds.

omEgbmdMago Lmommmaogmo 33mgzobsb gb dgodmagds oymb Mgb3mbrogb@gdnl gMormd-
momds, 3mbs(3930md gHommdmomds s o. d.

™d09d&9dL, Gm3mgdoz bLEIGLENZNM ghmdmamdslb Jdbal, bGsGabGognma gHanmdma-

mdab Bg3Mgd0, gBngnmgdo gbmwgds.

LEIGOLENIYMO gPhOMdmomdal Bg369d0L MomEgbmdal LEsGabGaznMo gMamdmomdal

dm(3nmmds gbmwgds.

LESGOLGNIYMo PIRANRIES LESEGNLEG N0 ghmmdmamdal xaMBgdse oymayal dgdmgan

bgboo:

* 3533990 60360l dobgogom brgds LEIGLENZNMO gMMMmomdal bgzMgdl dmeal
03039M05/35bbb3o3900L dndoMmgdol sdystgds;

* 03039mdM03 Bgg@ms ymazgmo gMmomdmomds (3539 3DV IMasdMgds. ymggmaoa sbgmo
RAVBO 9BNa330M33605 03 sbMHom, HMI KxamBolb 6gdob3ngHo mEo Bgzco Im393ymo
36gdomn 60dsb-mzg0bgdgdal ghmo s ngogg 3603369mmmdgdam bobosmwgds;

® 67530b30gM0 MGo KaMPo gobbbgsoggds gMHmMIsbgmabagsb 0d sdbGam, Mmd gMon ganxob
6930b30gMa Bgzdo gobbbgegmads dgmmg xanxkob 6gdabdngca Bg36obagsb mgdmmo
56bgd0mn 60d56-0306989300056 gHm-gHmab 360d36gemmdam donbs;

® y3gmd bLbgs B0dob-mgobgds sMss@bgdbomsm omgmgds ©s RANBIOSE®  IYMRSD-
9/ 30bog03o(300bg o sabobgde.

dogomomoE, o9 5300698L  gMm3gbgdall dabgogom ogymym, dogomgdor  gfmzbgdal

®00mgemo 360d369mmdab dnbgog0o bocdmddbom xameaqdb:

* ymggmo sbgmo gango ghHmgazemmazsabos 03 sdMom, Gm3 93 gaydo dgdsgsmoa bgdobdngMa
mo 69360l gMmz6gds gMmo s 030399;

® 6560b30gM0 Mo gamPo aobbbgegads gHMNIsbgmabogsb 0d sDMom, MHmMI ghmo gamyol
6930b30gMa Bg360b gMm3z6gds 3obbbzoz9dma 0dbgds bbgs xaneyob 6gdobdngma bgzcal
96m3bgb0bogob;

® 5©53056ms 6gdabdngMa Lbgs 60dsb-m30bgds (Bogomomem, mzgemgdal ggMo, Lodsmmy,
aobsmmgds, bLogdnobmds, Roidal LEamo o o. d.) 83 Fmobognzsnolb gomamagddo
3653MbLgdnmd® ngmgds s MaMmgdgmymEomOs.

Levgomemansdo  LBEGoGOLEBINM0  IKRaNRJdoL Bodbos dgadmgds  sgomo (330l
3603369mmdgda. sbgm oK aNBISSL oM G03 IR NYRIIIL NBEM®d4b.
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o030 oxaNRgdalb dgmgagem domgdnm 0bxm@mdsznol gMmas6dm3amgdnsba a56s-
Boemgds gbmegds.

dogomomo@, o Mgbdmbogb@gdlb LJgbol dobgwmgzom asobgobbgeggdm/wszymaym, dngnmgdm
9L3MbEIbGMS gMMa36DM3nmgdnsb 356560mgdsl Lgbab 6036na.

960356Dm80omgdosbn gobsbomagds dgodmads BaMmdmzsmanbmo LEeGabEgYMa 8636030l
obgomgdaemon 36 360g0l 56 goMosz0qmon 36 3G0gal baboo.

960356DmBomgdosbn gobsbomgds bomdmmagbomos bgs@ab@ogaa 3636030L Loboom, oy
(33mo@0l gobbbgoggdmmo 860d36gmmdgda o6 oMal omseggdmmo bHb/3mgdol dabgogao.
LEOGOLE0IYEM 3b3003d0 Fgbadmgdgmos Fbmeme (33wl 3603369mmMdgdals gENTsbgonbagsb
a56bbgeggds/gomhgge ob dom dmMab ngoggmdolb odysmgds.

960356DMIomgdnsbo asbsbamgds Bomdmeagbomos Mabygamgdyma 363Magal Lobom, oy

(330300b 360d369mmmdgd0 @omaggdmmos bMwal/3mgdal dobgogom.
96H356BMIomgdnsbo asbsbomads BoMImpaqbomos gs@asgeymo 3636ag0b' Loboo, oy

363M030L  Bggtgdos (33l 0gn3gmdmng  860d3bgmmdoms  xamygdo. ymazgmo  xaPo
sm0bgMgds 306 339mmo Mozbzom, Hmdgmoz xanRob boowgl sbobosmgdl/smbgmb.

0360g50, bLEGOGOLEN MM 3636030 gbmogds, MYdMomm, dmbs(zg8ms Rsdmbomgamb, MHmIg-
mog bodyomgdslb a33dmg3lb gMM3sbgmabogsb aszs@home dm(3g3ymn 60dbom g5bLbgZs-
3909mo 6336gd0; Mobygncgdymo 3b3Moz0 doomgds LESGELbEGngnEa 3636Mnz0L  bgzgdal
BE0L/3mgdol 30bgog000 oMoz 9d0b dggasw, bomm gomassoggmo 36 36Mngn — Mobgamgdaymon
36360300 0g039mM030 b336930L KaBgdem 359M0569d0b dgogaswm.

©o3M335m, Joobgol:  “@®odrgbo  33sgmgamo  batoy  0boggMbo@g®dn  dodmabsg
ggm@3g600?” 1000-3s Mgbdmbogb@ds N3sbybs, bremm 3obnbol 3000568 gd0s:

1. bogbgdoom 33symggoema

MBO™ 3359MmBa0, 30Mg 13354MmBem
39594mxz0mo(3 o ¢ 39symBaemm(s (09bsdMow)
NBO™ 13354MBomm, 3000M g 3doymenmo
1 330gmgzoemm

SARFOI I

09 363989000056 dgdmbggzomee 8dmgbgmo Mgbdmbogb@mes 3abybgdl, LEsGabEozne
363M03L dogomgdm, oy domgdmmo 36360g0L 360d369mmdgdl @ogemaggdo bMal/3mgdals
dobgzom (3sgomomom, xge odmzbgmor yzgms “17-U, 39dwgy ygzgmes “2”-bL o o. d.) —
(567306959 mb, booemm oy 93mzgbgMo 3obybol mocmgym 306006@L s g39M0m dogybgFom
036306, ®m3gmas x%aBoLb booEgl gedmbs@ ezl — gsmasaymb.

35630b0mmo 30M0s(30m0 86 3G0g0l dogsmoma:

G 6Mncno N4
33md©ab 360d36gmmds 3BbmmyGufn | gsMmdamn | EIgMm3zomo
Lob3nmy Lob3nmg Lob3nmy

1. bogbgdoo 3dagmegnmo 100 10% 10%
2. gmem 3dogmgnemon, 30006Mg 433594mMgBam 250 25% 35%
3. 38ogmazzomo(3 s 93859mgBarnm(s (0r0653Ma) 350 35% 70%
4. qxm 913d09mzomm, 30009 335gmMBaemn 150 15% 85%
5. bEmmos 9 33symzamm 150 15% 100%
beyem 1000 100%

Gosbgb, ®mdgeroi  a30hzgbgdl, oy MBrgbxa®  agbamgse (3oL 8mgdgme
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3603369mmds 9Mmaobdm3omgdnsb gobsbomgdado, 38bmemy@uma Lobdamg gbmegds. 100, 250
3 5. 3. 3dbmenG & bobdomggdos.

dogMsd, dbmem@ sdLmEmNB MG LabdaMggdolb gobbabdmgMs bogmgdosw 0bxm@Is@nmmos.
©539335m, 30300, MMI (33mo3d GMIgemndg 360d3bgmmds 200-x g6 doomm. (3m@os gb oy
393607 (33300 3603369cmmd9d0L LogMmm MomEabmdabmab dgoamgdal gofqdg o3 Jombasl 396
3935bbgdon.

09 (330l 3603369mmdoms boghom Mommgbmds ofab: o) 2 000 — (3m@os, 3) 400 —
Lodgomm, a) 300 — dg360.

s3o@m3, gMmagzemmasbo ganxnob Lowowol dobsbosmgdmow bIoGewm 0ygbgdgb Gosbzl,
Mmdgmoz g330h39698L dgbadadobo sdLmmYEB MG Lobdomal bggoom bomb (33mmool yzgmo
3600369mmd0b Mom©gbmdsbmseb goMomdada. 83 Mo3b3b BosMmomdama babdamg gbmogds.

10%, 25% o o. 3. gom@mdomn bobdomggdos. Gomdomo bobdnfMyg 3oMEsdnt dggemwydol
Lobomaz (100/1000, 250/1000 s o. d.) dgndmagds asdmobobmb. doaad Bomown Mosbggdol bLobom
dm(393mo  gommdoomn LobdoMggdal gMHMobgomsb FgEaMgds ©sds@gdom sFnmIg@ 03
3md39gd9005bss s 3ogdamgdyma. 5d0@ma, LodsMEogobomgol dsm bdoMow 3Mm(3gb&ma Lob-
0o BomMBmaanbqb.

3399350, bLBOEOLE NI ghmmdmomds n 693M0bogsb dgwagds s ngo 3sbsbomgdmmas k
RANBO©, 3530b ymzggm i@ xanyb dggbsdadgds n; s8bmeyE Mo bobdomg (i=1, 2, ..., K).

SBbmmBco  LobdomMab (M) bzgeMocmo Bomo () LEIGOLEINH gHMdmomdadn oby
gdMEmdomo bobdoMg asdmomgmgds gm@mInmoo:

n;
n_ x100%

;

dogomoma, (36Mnemn Ne4-abs 3o6g9mo 398mbzgzolb dabgogoom:

100

3bGomal dmem bgg@do Bomomgdamos ogMMazarm/3NANmosd N (53930 gdumon)
LobdoMggdn. sgMmmgama gbmegds LabdoMgl, Gm3gmog gaMosommo 36 36030L ymggemo i-Go
3603369cmmdabomngol @y + @, + ... + ®; GoMmdoma LobdoMggdal godlL godmbabagl.

* 0683635330 ORI VBIDS

0689M3odoR X3 YBIoL @MML babdoMg 33moreb 3oM33g9e 0bGyMzomde dmjEgaw
3603369mmmdoms ghomdmamdsal dgqbsdsdgds @s 36s mammgmm 360336gmmmdals (3oem-(30m 39.

dogomoma, MmEgbsg Mgbdmbogb@ms sbogl Magol bLgsmom — sbogmdMogn xaMEBgdom
3dmdagon: 18-22 66., 23-27 66. s .3., 18, 19, 20, 21 05 22 Bemols yzgmes Mgbdmbogb@n gfo ab@gfgamdo
dmgd3039, 23, 24, 25, 26, 27 Bemols 3gmEgdo o o. 3.

LobdofMggdo 068 g3 gdL (6@ gMzmdn dmdzgmem yzgms 360d3b6gmmdsl gMhmom smgdymb)
dggbodadgds s 5o sbs 3ol mommgmm 360d3bgmmdsb.

! &q30bo “goG0sz0mmoe” dgmhgnmos 08 dmbsbHgdom, HmM3 mommgnmo RanBo (330l 8603365mmmdals
335 099 03 MmO 33G056@L (3oLmbnlb gbasdmm 3603365mmdsls, 356M056GL) J59Lodsdqde.
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0b@gM3omgdo® oRaNRJONM 33M0s0nm 3636M03L nbGgMmzamuMa 33Masz0nmo 3636030
96mgds.

0b@gMgomgdo  ©IxaNBIdoL  AML  0gmmobbdgds, Gmd  (33moeb  360d369mmdgdo
0b@gMgomalb dogbom @sbsdMo@ bobommgds. 3308m3  0bGgMzgomuE  goMmasiom 36300zl
bemgomemmansdn 9By3z9@se JnoRbg39b.

go6053099m 3636030, Mmdgmoz 068 gMzomgdo o6 Mol oxaNBIdYmn, abzMgGnmo
3360330 mo 3636030 96mmgds.

0b@gMgomgdom oxaBgds dgadmgds ngmb gm@EIsmMa ob sfogm@dsmymo babnscmab.

3 gmM3dmuMo EIRaNBISaL  AML  (33memal  3603369emmdgd0l  aobsbamgdos
0b@gMgomgddn  (0b@gMgomadol  aobbodmazMs) bogds  Lmommmaol  dogH  aoMz3geo
dobosmbmdmMngo dmbadMgdgdom (dogsmomem, oy 3ol o3l 96a93dg6@gdn 0dals LabomMaqgdmmeo,
M3 bogzmgzo bogombobaomgol oMmssMbgdomons sbogmdMoago aobbbgeggds 18-ob 22 bemal
Romngmom, 23-©sb 27 benol homgmoom s . d.).

gmAEIsmyFo EIRANBIS0L ©OHML 0bBgMgemgdo gmEmdsrmm@a Bybgdolb (3G0@gMandgdab)
30bg300 35b0bodD3Mgds @s bmommmaol dmbabEMgdgddg oxef sMab sdmgawgdama.

Mmegbsi  ©obigdm  goMosgogm 36360330 (33maob  goM339me  3603369mmd-
ob/3860d369mmdgdl bymmgsebo Labdofmyg dggbodsedgds, gmM@IsmyMo oganBgds Lodmsemgdsl
a35dma3lb, ®m3 ogo By39@0 36360306 Loboo bomBmzsanbmo.

0b@gMzomgdo BMmMIsm Mo sRaNBRJo0l doMomswn 3Madgfaydgdo:

1. 0b@gMgamgdal Moibgo a5b0badmgMmgds LESGOLENNMO gMoMdmomdal bLowowol
dgbodsdobo  (LEGALEOIYM  MgombabdEnbom  0bGgMzomgdol  Mm3@ndsmyMo
MomEgbmdss 10-15);

2. 3603369mmdm> ©0335BmMba 35b0bobM3Mgds (33toal dodbodoeM s dobodsemyE
36003b9mmd98L dmEol Lbgomdao;

3. 06@gMgz3mab ©0335bmba g560LsdMgMgds 360d36gmmdoms @Ne3sDmMbal dggemmgdoo
0b@gM35mgdal MomEgbmdobmab;

4. 0b@gMzomgdab LadmzMgda bybEogds obg, G ymazgmo 3603369mmmds dg3009L geo
5 JbmmmE gHo 0b@gMgomdo;

5. bgds mommgymo xangolb (396@Mob gobbadmams: gangab 396@Ma gs3momzmads
30bo ByYLEO J3gs s Bges LadM3zMgdol Ladysmmm sM0mdgEo039mao.
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% 9330M0ymo Imby(393980b gMog3039mo b3AImeagbs

(33ma@0b 860d36gmmdoms gobsbamgds/zo6M0s30mma 3636030 bdnMow 30D sy, aMogn-
3no Labomss bomdmeoagboema.

356560magdol gMog03gm bobglb 3abGmamsdsb bmwogdgb.

30b@maMsds mzgombahobmb brol LEGsGNLE PG gRmmdmomdal bEMNIGNGSL, samegdl
dmbo(399md 5gdsb, 3MgbgbGoindbs s oo 3bsmadL. 30LGMaMmadgdal sagds goMzzgmon

bgLgdal Bobgognm brgds.

356560mgdab nsgMmads. gobgzobormmo gobsbomgdol osg®eds (36Mnenn Ne4-do dm(39399emo
356560magdab dnbgogno:

amoggngn Nef.

40% -

35%

35% -+

30% 4

25% -

20% -+

15% -

10% A+

5% 4

0% -
1. boglgdom 2. 98600 gdsymgomo, 3. gdogmyomoig o 4. 9860 5. bL@dgmose
30sgmgomo 30069 9g4dsgmgomm 939ogmzom@mm3 930ogmgom@m, goE® g 939ogmgomm

(0 obodG @) Jdsgmgomo

amogngn Nel-ob  58L30L0bg  (33mo@al  360336gcmmdgdn, bmmm  mGEEbsGsdy  domo
gotemdomn bobdoMggdos gsdmbabyma. (33me@al ymggma 860d36gmmmdabomgol sgqdemos
oM 3mobgwn, Hm3mab bodsememygz 93 360d369mmbol ommbomn bobdomal Gmmos.

356560mgdol nogMadody ghmEmmymon Lbgsabbgs goMosommo 8636Mng0 dgndmgds
bomdmgoanbmm. dogomomo, ghmo (33moeol  3603369cmmdgdal  gobsbaemgds  Lbgswabbgs
9mmdmomdado. Ibmmme gfmo goMosommo 363Mog0b Bam8mmagbobsl dsom mmbgogdals
BM0mMdgd0l godo mal 100%-b.

356560madol ©0oamodal go8mygbgds sommadl goMoszommo 86 36Mng0L 360d369mmdacms
goMemdomn bab3omMggdab smbgMmabs s MEmnngMcdgosmgdsh.

356560mgdab 3mmoagmba. 03039 Imbs(393930bsm30L dgadmgds s35g3mm 3obsbamgdals IGmwn
— a565b0mgdolb 3meogmbo:
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3Mms9030 Ne2

40% -

35% -

30% -

25% -

20% -

15% - 15%

10% -+

5% -

0% \

L. Loglgdom 2. 9860 gdsgmyzomo, 3. 3doymyzomo3 © 4. 9u6em 5. Logmosw
J3>gmgogmo 3067 gdogngome 933540 BomO3 933540 gogm, gowdg 33y goge
(05b53G5©) 390gmxzoao

33030 Ne2-0b 53L(30L0%g (33emo0l 3603369mmmd5d0, bmmm mEMENbsGsDy domn go@m-
omdomn LobdoMmggdos asd3mbobamn (a56560mgdol 3GMEalL domgds dgodmgds asbsbomgdals
058653006 oMM 3nmbgEgdob dgws 339Mw©gdol 969G Eomgdol dggMomgdoom).

356560 gdol 3mmongmbo gobsbomgdsl gMmmnsba, mbyzg@o 3Gmzgbab Lobom gsd3mbe@ ozl s
30b dnn3b6md33n B33MEagbab Ladyomgdalb gzodmasb.
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3939mnd@§s. Mogob s dg@Hnmo bzsmagdobasmazalb 3oMnsommo 86 360g0 39dnmos@ob/ 3na-
MEm0s@&n IOnoob babomsg dgodmgds bomdmgemanbmon:

330030 Ne3

120% -~

100% +

100%

80% -

60% +

40% -+

20% +

0%

L Loglgdom gdogmgomo 2. ga6am gdsgmgoao, 3. gdsgmgomoi s 4 gg@em ¢gdsgmgomm, 5. b gmosw

306y Ygdoymgome 333>y gog 306 gdogmgogo 9439 gogem
(05b53G50)

3300 Ne3-0b 58L30L0Dg (33mo0lb 360d369mmMdgdn, MOEAbsGSDg 30 @IzMMzamn
Lobdnmggdas god3mbabyema.

309nmos@ol dgdzgmdoor mgombofnbm bogds LobdoMmgms ©IaMmMzgdab/s3939mamMgdals
36m39L0b b3gzogmnge.

% 396@M3mMma/Ladysmm §96096(30980bs s 33M05300b 35R39698mgda

dmbo398ms LoLEGY3sGNDgdYmn s dg3m3dymo (ogaNRJINm) Lobom BosM3mwagbs w339
335dmag3lb  030b  dgbodmgdmmdal, m3  Jmmosbmdsdo  sm3bgmmm  mommgymo  dabogol

LEOYJG NS, 303Lggmma dob dgbobgd dmaswo Momegbmdmaga 3sR3969dmgdal/dsbsbosmg-
dmgdol dabgogoo.
(33moEol  860d36gmmdoms  gobobommgdol  bdmaso  LEGSGELENNEa  85R39690mgda MM

RaNB© 3g0dmgds @ogymo: (396@GsmyMo §9bwgb(30980bs 5 33Gnd(300b JsR3z9693mgdac.
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326@Md3muMa §96096(30930b 35R39695m9d0/DdmIgd0 (measures of location):
Lasdyamm sMomndg@nzgnmon, Ames, Ignsbs.

326@MsmMma §3bgb30980b dsR3z9698mgda: Lodmomm sGom3gGnmen, Ims, dgE0sbs
obobomgdlb  (33momal  860336gmmdoms  aobobamgdal  (396@FOmNE  §gbwgbznsl.  dsmn
3933gmdom  dgbadmgdgmos gob3badmgmmem as63Bamgdal (39680, HMImal aMazmazss
3mb(396@M0M©9ds (33mm3nb g330Mayymn 3603369mmdgda.

09 (33e300b mommgm g330Moyem 360d3bgmmdals gfmn s ngogg Looom dgz(33mom
(o3m335m, 3039358 gdm Nn-b), 3530b (3968 Mo (396@96gb(30900L doRz969dmgdaz ngogg
Loowom dga33magds (3m39349ma dogomomol 3gdmbggzedo, gs0dMmgds n-om).

Ladnomm sMomdgGogymoa (mean). (33moob 360d36gmmdoms xs80b dggommgdsl dom
0mEgbmdsbmsb, badnsmm sGnmdg@oznma gbmegds.

Lodmomm sM0mdg@ninmb dmaxam dgMhgzom Lsdnsmmb, Lsdnsmm I6nd3zbgmmdsb 56
30Ms306, badnsmmb Hbmwgdgb.

X 33mo@0b badgamm 6008980 3mmo (Xy,a) 30dmomgmgds gm@mdnmaon:

n

in
XboB =

n

bowois Xi (33moolb i-gMo 360d369mmdss, bmmm n (33moob 360d36gmmdoms bagMorm
MomEgbmds.

bLogommmaon® sbomodgdda bdnMow 09gbgdgb Lowowggdl, GMAmgdbsz “bLadmsmm sbogb”,
“badgoemm dgdmbagemb”, “@obobafmggdal Ladysmm dohggbgdgmb” s o. 3. BEmwydgb. gb bLonwggdo
dgbo@yzabo (33me@gdal 360336gmmdams Lbadmamm sMomdg@ognmal godmmgmom donmgds.
dgbododobow,  (33mmoal  Ladgomm  860d3bgmmds  boMmdmgdymo  Looweg, ogmAagmo
360336gmmdss o dgodmgds, Gm3  (33meol  ofM(3 gfo  gd3oMoem  360d3bgmmdal  of
93mbggmogl.

Lodmomm 3M0m3gGogMmol asdmmgms, megzobmago, Mommo 5Mss, doaMmed Modgbow
®030b985m0s bmzommman 83 JoMEng0 mEM3mab god3mygbgdabsol?

Sbomobal @AML Ladygomm sGamdg@ngmmal god8mygbgdsl Do 353ab o43b, GmEgbscs
RANBO 9PMma3960m350605. ganxnol Momegbmdmogo gMmagzemmazbgdol smbgfs (396@Momytin
&96@76(30580bs @s 33605309800 Fobabosmgdmgdol g gdomo sbomabal bogmdzgmbg bogds.

3og™53d, Lobs3 MomMEybmdMng gMmagzemmazbgdal dggbgds, bmnmemads bozgmggo xanxob
®30bgdMng0 gMma3zommgbgds ¢bws asbbabmgMmb. mgabgdMngsm sMsgfMmmazefmagsba xamaygdal
dndoMo Ladyyamm 360d3b9mmdgdo bo 3mgdow 0bgmMMIsEGogmas.

dogomoms, dg3mbogmgdal Ladsmm 360d36gmmds d936Mb sMoggml a39m8bgds, Mm@aLa(s
9L3MbY6G 930l LodLabMgdMmnga bGoBbon, dgbadadabaw s65bmanMmgds 3339mMow gsbbbgssw-
905 960356gm0bogsb 56 33mag3s dmgmo J3994560b 3obdGodom Gofmgds, dogmsd dgndmagds gxg-
J&M0 sm8mAbrgl, o dob gMmagzemmaaba Ladbaby@mgdMogo LEsGMLOL gmby 3oMgdal sbrs
96 m-gfma bmgosmamo bEMmsGal dgbodsdal gameydo gedmgmgmoaom.

Lodmommm sEomdg@ oz nmal godmyqbgds 3gdbrEemas aodmIgzal emboma(s:

Lodgomm  sM0m3gGogmmo  3MMdmgdme 068 M3Mg@nfogds  aodmdgzal  dgGEmmo
mbabamgab.

35bm330L bmBnbomy® ©mbydg Lodysmm 860d36gmmds, Mmamts babo, 06&gM3Mg&s30L
o6 993989056 gds.

35bm330L Ladyomm (Mogob) ©mMbydg Lodmsmm 360d369mmdal godmmgms 03 ©sdgzgdom
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bgds, MHm3 Mogob Liomob 0bGgMgomgdn gMmagzemmasbos. gb ©odggds sbomadobs o
068 963Mg@s(300b ML dbg39mMd0w6 56 1bws 453maz@hgl'.

dmes (mode). 53 (565356 bmomemansdo momddol ngogg dobss@bo o43L, Moz ymzgmoemon®
(36m36gdsdn: ImEs/AmEyMa gbmogds (33tmaol 03 360336gemmdsl, Mm3gmai dm(39dm
356560mgdsdo yzgmodg mRcm bdoMow 33630908 (HM3mab bLobdaMygs yggmsdy 39@09).

Gb6Mneno Ne4-0b Jobggzom, dmeymo 360d36gmmdes “33oymagomo o 33sgmegamms
(0965860)”, Moasb 53 360d369mmdal Lobdamg (35%) yggme obsmhgbl smgds@gds.

33mob  dgodmgds  gfodg  dg@o  ImeyyGo  360dzbgmmds  3Jmbegl.  dsgsmomor,
a56560emgdada:

¢ b6moceno NeS
(33emo00b BOMEMd0mo
3603369emmds bobdnmyg
1 30%
2 30%
3 25%
4 15%

dmEyMo 360d369mmdgdas 1 o 2.

35bm330L MomEgbmdMog ©mbgdg Lsms (dgbodsdabo, (33mewmol 3603369mmdgda) bIom
dgdmbggzodo 03gbom 0y M b30Mgdymoas, Gm3 sdsema (I3067 bLoEnwol) s gRmagzsmmzgsba
LobdnmMggdals 3odm, BmEEn 360d36g9mmmdals gobbamgs sBML 3o6Masgl.

dogomoma, dgdmbagmgdol Mommgbmdmngn bgomom gobm3dgobsl dgadmgds d93gabsntin
a0bobnmgds dogocmon: 140 moco — 7%, 150 em. — 8%, 160 . — 5%, 170 . — 6% o o. 3. sbgom
dgdmbggzado yzgmodg bdoma 360d3bgmmds 396 a30dmbo@ogb (396@Momn® &gbogbznsl, o6
odemggs bLbgs 3603369mmdgdmsb dgoamgdomn sbomabol ho@omgdal Ladmomgdsl, o3n@ma
30b56dgbmboemns  3mba(zgdms  abBgMgemgdom  oIxaBIds s dmEuMo  0bGgMmzamal
a0bLobmgMes.

d9g0s6s (median). (33mo@0l 03 860d3b9mmdsol, Gm3gmag Mabygntgdema 3636030L daday,
3900563 gbmegds.

dgbodsdobow, (33mool 360d3bgmmdsms babgzefn dgmnsbol dom(3bboges asbemoggdammo,
bobggomo — dofx3b03.

39000565 godmomgmgds BmEmImoo:

Me=1+ ——— Xi

Lowos 1 89056990 0b@gMgomal Jzgms Lobdmgamas, F, — Lobdomggdol xodo dgoasbym
06§gM3oms3mg  (3g0sbym  0bGgMzomedmg  og@maammo  LobdoMg), N —  (33me@ab
360336gmmdoms Momegbmds, f, — 3900056960 ab@gMgomalb Lobdomyg, boem I — dgosbycn
0689350l ©0s35Dmboa.

1 ®0golb bgsmoom domgdgma 8mba393580lb Ladmsmm 360d36gmmdgdal @smzmal A™L, LEmAMgw d
dgdombggzobmab g3043L baddy, Mmmagbai Lismob 3Mod@ogmmo 30dmygbgds 8ol mgmEamem RsBmgdl o6

gdmbggze.
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39056960 nb@gMmzama gbmmgds 0b@gMzomb, Gm3gmadon(z dgeol dgmnsby@n 360d36gmmmds.
39005660 0b@gMgomals 3m3bs dgazndmons egmmazomo bobdomgqgdols dobgogao:

00306 dgnsbs Mobgomgdama 38636030L 3sdns, o30Gmd ngo 03 0b@gMzsmdo dgwab,
3ol dgbodadobo ogmgoma Lobdomg 3g@os o6 Gmema 50%-bgy (3mozo3L 3mbs(3gdoms
bobg3oMb) s Fobdg Bab o6 sLgdmL 0b@gMzsmn, Mmdgmoa(s 0g03g 30MMdSL 8 3dogmegamgdl.

©o3M3d35m, 3ofMggmo  ab@gMgomol  dgbodsdobo  sgMmgoma  Lobdomgs 5%, 3dgmeg
0b@gMgomol — 19%, dgbedg 0b@gMzamal — 32%, 8gmobyg 0bGgfzomal — 859%, dgbmog
0b@gMgomol — 68% o o. 3. Igosbymn 0bGgfMzoma 0d6gds dgmomby, Mowasb LEmMgo o3
0b@gMgomdo gim3gds 30Mzgmae (33emonb 360d369mmdgdals 50%.

(33mo©olb  360d369mmdgdal 50% s30b dgdmgy 9339 Ym3gmo 3m3mgzbm  abdgmgemal
dgbodsdol oamgam Lobdntgdn dggs, ogced, (3bswns, GM3 abobo 3g0s6yE 0BG gMzomL o
Bom3maaqbqb.

3900560b 353mygbgds Mm3@ndormas gobmdzal 0b@gegomue ob Jggommadol ombgdy.

39000605, 0bg3g, Bmameg bLodnsmm sGomdg@ninmo, bomdmgdama Lowowgs s dgodmads,
3 (33mo@al 5 (3 9o g330Mogyem 360d369mmdalb o6 gdmbzgmmgl.

35605300b d5R39698mad0:
35605300b ©0335bdmba. ab3gMbLas. Lisdyomm 333M5GYmo  3305bMAS/LEIbEIGGMma
3303bM3, Lydysmm S3bmmEYGYMa g3IbMY, 33G0d300b 3MmgBa(3096@7d0.

3o605(300b  35R39690mmgdn  a0dmboBogb (33moal 360336gmmdsms  gox8eb@30lL  ((3359mg-
d30mdab, 300509 mHmMbal) bomnbbl/dmdsb.

33603(300b ©0335dMbn/359356@30L 36y (range) 46mwads (33monl 360d3bgmmdoms gogsb-

&30L/(33momgdol  ©0535bmbol  Bmdsb. 0go  (33moalb  MEowgL/dodbodomy® s ¢d(30-
9L/30b0ds g33nmanm 360d369mmdgdL ImGals bbgomdom godmamgmgde:

39603(300b ©0535%mMb0 = Xj,4103:mp60 — Xanbadsemgsn

o9 (33mool  mommgaem  gd3ofoge  360d369mmmdsl 3m8035bg/3mbLESLbE DY
30303M53mMqdm/a53ymMmBm, 35306 3oM0d(300L 035DMbo(3 03039650M0w/03wabx M3 dga(33emads.

ob3gMmbas (variance). ©ob3gMbos (33moolb mommgnem g330Gonem 860d369mmdsbs o
bodmsemm 360d369mmmdals ImEnb bbgomdob 3300658930l badysmm sG0mdg@n3nmb gbmogdes:

Z(Xi — Xboa)z
D- _it
n

Lowos Xi X (33mo@al i-gfo 860d3bgmmdss, Xia — bodgsmm 360d369mmds, bmmm n —

3603369mmdoms bogHom Momogbmds.

0b3gMmboal godmmgmoal ML (33me@ol Ladymsmm ©s gddncMane 860d369mmdgdlb dmals
Lbgomds 33oMs@dn 0do@m3d swol, Mmd gd3ofmanmo 360d36gmmmds Ladyyommesb dgadmgds
ao@abMamal ngmlb dom (36603 ob dotrg3bag.

dgbodsedabow, bbgomds dgadmgds dogommo Mofmymaggoma 36 sgdomo bodbom. 3obbbzoggdy-
mbndbosbo  Loowggdol dg3egds  (Ladgomm  sMmom3g@ngnmol  gsdmmgmal  ©MmL) dom
358500 gdsb g58m0b393L s sEeMgomy® Mgbmm@odgdsdwmg dogznyzsobl.

3og5moma©, 09 X3 = 90, Xk = 70, bergne X = 120, Xk — Xi,3 9oG0b: 70 — 90 = —20, booem Xy
— X3 9emab: 120 — 90 = 30. (Xk 5 X 30dmbobogh X (33memal gddoGagm 3603369mmdgdL)

Xk 3603369mmds bodmommmsb 20 gMmgnmom 3563660355 3o@obGamo, Xy 30 30 gBmgnmoc
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doMx3603. Lbgaabbgebndbnsbo Mo3b39d0L dg3Mgdom go@abGnl gMmgnmgdal xsdo (50) 3o o6
©55304boMEgds, 5MdgE 3sbbbzeggdymmbadbosba ghmgnmgdo godsmamegds s dogomgdo —20 +
30 = 10. Mo oMssg330@ Mo dohggbgdgmoas.  bbgomdgdob  330mMo@do  sy3s6s  sbgm
36155009339 MMdOL M5300056 sg35(350mm L.

dgmhgzom 869 MdmemmE 333930 RaMormm gBmmdmomdadyg gobbodmgEmmmo ©obdgMmbos
Bobo(33mgdmns/asbbbgegmgds ggbgMomaém gMomdmamdady (Bogm bLszgmags gHommdmomdadby)
356bsbEzANmo ab3gMbonbogsb (6’a96):

N x M(D)

n—1

0'23,35 =

03 a20bLbgseggdal mo300006 s(30madol d0Dbom, BInMow ©al3gMLnsl dgdwgan FmGINmom
omgmoasb:

Z(xi - Xlxo"c’!)z
i=1
Do = n—1

Dy-b Boybo(33mgdgmo @abdgmbos gbmeogds.
bombozzmgdgmn ©ab3gmbool godmygbgds 360336gmmazsbos dmbazgdms 3(306g 3oLoggdal
dgdobgggado. doacad, Mmmgbaz dghgznmo gMmmdmomda: N @on Mosbgos:
n— 1
— -1
n
n — 1 dgxomgdnmo n-msb 1-0bs396 JoabbMognl, 5308m3 Mom©gbmdmnga LmznmmmaoyMo
3393900L ©@MmML, Las dmbozgdms o doboggdmeb azod3b begddg, bdom dgdmbzgzedo,
356bbgoggds 665(33mgdym s Boybo3zmgdgm ©abdgMbogdl dmEal s@bgdomn o6 stals.
Ladmomm 3330638 Ymo  3d33bMS/LESbpsmGmn  gopsbms  (standard  deviation).
3350058 39L3L PoL3gMLoNEL Ladsmm 335MsGmo goab&ms (Sy) gbmmgds. ngo godmomg-
m9dd MEIYmoo:
S.=\D

Lodomm 330G Mm0 go@sbfs (33ma@al Ladysmm 36n0d3gbgermmdall dodsto gddntoyema
3603369mmd930L 33Madnab (395396@ 300, aobLbgaggdol, aowobmal, (33momagdol batobbob)
Ladyaemm 3shzgbgdgmas.

a5MEs 530by, ngn Lodmomgdsl g39dmasb 9MmBsbgmb dgzosmmo bbgsmsbbzs (33momab
3603369mmdsms 33M05300b bamabbgdo 56 glhomn (33mdwab 36033659cmmdgd30Lb 33Mas(300b
bamabbgda bbgssbbgs xgangabsmgal.

33M03300b  3mggongb@o.  Lbgoabbgs  (33moob/gamxol  goMosznal  bomabbgdal
dgomgds badmomm 330Mo@mn goabfMab dobgoznm, 3Mmdmgdn@ns. dogsmomswe, Mmogbs(s:
e Lodyomm 360d3bgmmdgdos @ Ladyomm 335MsGYMmo goEsbMmgdos 9M®3sbgmobogsb
a0bbbgoggdmos;
e Lodyomm 335000 gosbMgda gMmbsnmns, FogMsed asbbbgseggdemoas Lodysmm
3603369mmdgda.
sbgo dgdmbggzadn dgamgdabomgal gomass0ol 3mgya3096@L nygbgdgb.
33603(300b 3mge3n(3096@0 (coefficient of variation) gbmogds 3oMns(300b bygoMom Boeml, Hm3-
9o badamm 360d369mmdal 9P g dg dmeol s gsdmamgmgds mEm3mom:
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Sx

VSx= x 100%
053
(369005, BmEgbsg Ladnsmmm 360336gmmdal gHomgnmdg dmbama 3o60s(300b bggMamo Bagmos
(36mdomo, bLadnsmmm 3603369mmdgdL 56 Ladsmm 335MdG e 360d369mMdgdL dmEal s@ELgdma

a56Lb35393980 IgaMgdsb bgmb seme® dgmdemab.

Ladnomm S3bmmYGYMa g33bMs. Ladysmm 360d369mmd0ESE (33mawal 3603369mmmdgdals
390bMsms  Ladyyamm 360d3bgmmdal  aodmmgmobol 60dbolb (+, —) LofMorymg Lbzomdgdal
33906589330 543960l aoMms, Lbgs aboo — goobEal  SdbmEyE Mo 860d369mmdgdals
(Bmeymagdab) dg3egdomss 3gadmagds @andmomb.

30605(300b  batobbol 838 Bgboor godmomgmom 3ohg9b9dmb (dy.3) LadMomm  SdLmENEYE
350bMsb MBmEgdgb. 0gn gsdmamgmgds Bm@mInmoao:

n
Z|Xi — Xb53|

dl»a = =1
n

Ladnomm S3bmmyG Mo 33sbMab 3mgarn0gbo (Vd) 398momzgmagds gm@Inmao:
dlxo"c’!

Vd _ x 100%

Lodmommm sdbmmNG Mo gosbMabs s dgbadadabo gomasoal 3mgx03096@ 0L BMbgz0gd0

Ls3

030399, (o3 LadPomm 3390 Mmo  goEsbMab s  dobo  Jgbedsdobo  3mago3096@b.
ao6bbgoggdmmos  dbmmme  domn  godmmgmal  bgbgdo. MBG™m 068 bLanMa  Ladysmm
339065 gdsbGom LaMagdmmdgb, Mowasb ngo asdmaygbgds LEGSEALE MG Sbomabals
Mo 980390Dy.

33 330693 33M05300b 3mgx0(3096@0, oo NBGM gM Nz 35MM3z3605 Kamgo.

30605(300b 35R39698mgdo g0DmM3z0lb 0b@gHgom M o Jggomogdal Embydg asdmaygbgds.

% LBIbsIMGNma 3603369mmdgda

09 MamEgbmdMngn (33momals 3603369cmmdgdl LESbIMG MmO gosbMal gMmgmmgddn
353m3bo@o3m, dggasw 83 (33me@al bEsbos@mGyem 360d369mmdgdlb dnz0mgdo.
(330000 LG obsM @ 360d3bgmmdgdL Z-3603369mmdgdL bmmagdgb.
(33ma©0b 360d369mmdgd0b Bnbgog00, Z-3603369mmdals godmmgmes dg3gan bgbom bogds:
Xi — Xisz
=3
dgbodedabo, Z-360d369mmdol  dabgogom  (33monlb  360d36gmmdal  3m3bs  dgadmgds
@MOHIYmoo:
Xi = Xisa + Zi x Sq

09 (33e300L 3603369mmds LadyommEsb doMx 360300 gosbMama (Ladysmmbdg 3g80d),
35306 30bo Z-360d36gmmds  o©gdomns, bmmm o9 (33memolb 360d3bgmmds  Lodyemmesb
3o (3660350 go@abmamo (badyammdbg bs3mgdns), Z-3603369mmds gamymaomos.

dogomomo: 09) 356560mgdsdo badyomm ymagmmgonmo oMo dgdmbagamo s6nb 200 momo,
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bom  bEGObEIMG Mmoo goEsbMss 25 momon, 3530b, (33momal 360d3bgmmds Xik=250 oo
LEObEIGEGM gosbEAL gMmgnmgddn ndbgds:
Z,= (250-200)/25=2

9. 0. (330000 3m(39349emo 360d36gmmds (250 ¢.) LadysmmEsb LESbpsGGYmo gssbMab 2

9600g9mon dsMmx3bngss goobama:
X =200 + 25x2 =200 + 50 = 250.

bmmm, 0gogg 3obsbomgdsda (33l 3603369mmds Xp=150 . d5bsdsdnbo bESbIMG MmO

a005bMs 0gbgds:
Z,, = (150-200)/25= —2.

(33mo00b 3m393mmn 3603369cmmds (150 em.) Ladyommesb LEIbIGGNma adsbMab 2

760ggman 3>M(3b6ngss gssbMaema:
Xm=200 + 25%(—2) = 200 —50 = 150.

Z-360d36gmmdgdo  ab@gbboymom  godmoaygbgds  LEOGOLEGN M0  Sbomabal Gy

dgomeqdda.

%+ 336360mqdab gm@™3qgdn
La3dg@Foymo s SLadgGMmoyma 336360mgdq38a, 594b3qb0

09 (33mo@al 860d36gmmdoms  gobsboemgdsl Losgmmmeabs@m bob@gdsdo gsd8mgbsbago,
303000960 3Gb, H™3mal gmMds dgadmgds oymb badg@mamma 56 sbadg@Mayma.

a0bobomgdsl gbmegds bLedg@Gogemo, oy (33moolb 6gdnbdogfn ™Mo  360d3bgmmds,
m3mgdog 3obsbamgdal (396@MaEsb gMimn ©s ngogg ds6domnmes sdmMgdmma, 9Mcdsbgmals
Gmmos. g. 0. 356sbomgdal IAnwo LodgGMmoymoas as563bomgdal (396@Malb Fndomm. goms
odabs, gMmdobgolb  gdmbzgzs  (396@Momyco  §gbogb30gdal  85R39690mgda  (Lodyemm
3M0m3g @03 = 3mms = 3056s).

Lodg@ Moo gobsbomgdol gm@s “bomnbgdMn” 3GEc godmababgds:

25 2 15 1 05 M 05 . 15 2 25
Lodg@Mogmo aobsbamgdal dsgsmomns bmMIsmyMa oby goqbol  gobsboemgds (normal
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distribution). oo omdsMdal  mgmEool  bLogydzgmos. dobdg  @oyMmbmdaoo  dMsgama
360d3bgmmzobo LGB NLEN NGO Bobsbosmgdgmoas asdmygsboma. dogsmomem, LESbLIGEG MmN
3903bMs, 3mEgms300b 3mgBa(3096@gdab gobsbomgdal 306mbgdo s . 3.

9330M0¢mo a5bsbomgdal 3Gl gmEM3s (39bLs3mMmgdom, oo dmmmmdals dgMhgzomo
9mmdmomdol dgdmbggz9ddn) bdnmow Mobemmagmgds Azgbl dogH mgmommoem smbgMoem bm@ads-
&0 356560mgdals 3Mals gmEM3sb.

dgdmbggzomo  Loopg X, Gmdgmoi  bm@dsrn@o  asbsbomgdal  396mbdm3ngcgdsol

9939809356195, 3mm53Ldmmas YLabEmmm nb@GgMgomdon: - 00 < X < + oo,

(33mo0b  860d3bgmmdoms  gobsbomagdsl  gbmegds  sLedg@Goyema, o Lodgormm
30039 @03 Nmosb  0obsdMe  edmEmgdamo  360d36gmmdgda  Lbgosabbss  LobdoMomss
bomdmeggboemo.

sbdg@Mmoma gobsbamgdalb gm@3s dgdgabsntns:

boBgomm 83@005‘5 ‘ 8(;);3.5

sbodg@Mmoymo go6sbomgdol (396@MomyMo B 9bwgb(30900Lb 35R39690mgdn gHNPsbgmlb o

9dmbggze

9Jbigbe  (kurtosis). a30h39690L o9 Medgbo  NFO™  (30(390ma/demoggzas  (3obgom-
63960m05605/3moa363960m05605)  8m39dmmo  (33mo@ol  gobsBomgdol 3Gy bmEmBsrm&o
356560mgb0l 3600 s6 dgamgdoo.

Bm@Boem@n aobsbamgdal 3Gmwal g4bzgbo bymab Gmmawass doRbgemo.

09 94bgbo sgdamns, 35dnb Im(393mma aobsbamgdal IMMEo MRG™ dsbgzomoas, 300Mg
bedomecin aobsbomgdal Moo,

o9 94bgbo YeMYymPamns, 85306 dm(393nmon gs6s6amadal IMMEN MBM™M dermoggns, goMy
bedome&in aobsbomgdal G,

* bLGIGLE3YMa 303M;ngDdgdab JgdmEIqds

dgthgzoma ghommdmomdolb 33mg30L dgogasm domgdamn 3mbs (3989600056 bInMow sMogfMma-
60d369mm3560 dgmgagdo 3odm3obsmgmadl. gomms 8dabs, sdmggnmo o6 gsMm dgdmbgzgzomo
dg(300m3960b0g56/g505bgd0boa 0. 5308ma, 53369060, mdmgdo(s 39b96MsmaMo

96mmdmamdol dgbobgd dg@bggoma ghmmdmomdal 33mgg0lb 3mba(3939300056 godmagysgl, oMo
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39 9a3mMMomn, 5M3390 dmdsmMn babosmabss. abobo bags@magom ©gdnmgdgdos.

Logofomom  ©gdmgdgdl, MmIgmgddai  asdmoddmmos  FmbodMgds  ggbgFomao
960mMdmomdol 60dsb-m30bgdgdals, Babo bEGoEELEN NN 356M337EMgdalb gobsbammgdoms dgbabyd,
LEsGLEGNZYMa 3n3mmgbgdo gbmwgds.

d1mbgdc0g0s, MmM3 LEGGLE YO0 d03mmgDs, 0bg3zg Mmame s bgdabdngma Lbgs LogsGeymmm
909 gds, 393mBIgdsls bagnmgdl.

LEIGOLEOIYMo Jndmmgbal Jgdmb3gds b60dbogl 0dob Fggzebgdsl, o LEsGabGoznMsw
53963 360d3bgmmzsbos a5bbb3zaggds 3n3mogbabs s JgMmAgzomn gMMdmamdab
dmb5(359393L 3mMab.

Bmegbsi bLEIGLENINM 303mmgdobs o dgMhgzomn ghmmdmomdol Imbs(39398L dmEnl
ofbgdmmn gobbbgaggds Robmgds Mmameis LGGNLENNMoe® 13bndszbgmm, nmgmads, Mm3 gb
aobbbgoggds  dgdmbgggzomn  adsbMgdal  dgrgans 9. 0. LESGALEING  3o3mog Do
3960503000905 s bgds dabo domgds.

b LESGNLEING 303mmgdobs s dgMmhggoma ghmmdmomdol dmba39398L dmEab
oMbgdyma aobbbgzoggds gobrgds Mmammz bEsGNLEG Mo 360d3b69mmzsbn, nmgzmgds, Hm3d gb
a56bbge3985 336MbdMBngMas 3. 0. LEGNLE YOO Jndmmgbs Fomboganz0MEgds s brgds daba

0303RYSo.
LEGOLE0IYMO J03mmgbab gdmb3gdal bmgswon bdqgds dgdgabontns:

* bymmgobo (Hy) o omm@gmbs@ogmo (Ha) 303mmgbgdolb ggmmdmmomgds;

e 303mmgbol  LEIGALG3NMa  dgdmbdgdol  Fgmmeal:  LESGOLG N  3MaBgfo-

m30b/bEoB0bEngolb dgMhgss;

e 360d369mmgbgdals embal (o) dg@hgzo;

e bLEGALEIYMa 3G gMN3al/bLEoG0bENzL dg@mbgzoma (dgxsbgdaman) 360d369mmdals

30dmmgms;

e LEGLEIYMO 3M0dgm0omdab/LEeGabEogob 3G0G03mma 3603369mmdal gobbodmgmo;

e LEIGALEIYM 3B gModab/LEeGabBogalb  dgMhgzomo  ©s  3FMoGogymo  dbo-

d3b9mmdgd0l dgmatgds;

* 35056y39@0mgdol  domgds  bymmzgebo  303mogbalb  ggfogoomgdolb/domgdol o6

gombogoamgdol/q39a0950b dgbobgd.

mame Bgbo, bymmzeb 303mmgbado (null hypothesis) @I nmomgdamos 3mbsbdMgds 0dab
dgbobgd, MM ggbgfomamo gMomdmomdol goM33gm 356M339@MgdL dmEol o6 oMbgdmdl
3938060/053m 30@gdnmgds.

sm@g@bsdomo 303mmgbs (alternative hypothesis) baemmgobo 303mmgbals asdmdmnzbeg
©q0mgdal gbmegds. g. 0. 3obdo FMEINMoMgdamos FmbadMgds 0dob dgbobgd, HmI g9bgcos-
N0 9gfomdmomdol dm3934m 3o6M539@MgdL dmEal s@LgdmMdL 393d060/e3m 30 gdemgds.

3dgdmb3gdal bymmgsebo 3ndmmgbs gd3980gdecgds. dabo 396M0gn3069d0L/domgdol d93-
obggzedn  bogds dobdo  GmMIPmaMgdmmo  ImbLobEGEaL  gobosMgds, bmmm  gombogo-
(306980L/993980930b dgdmbggzedn — oG gMbaGomab.

LEBOLENIYMO J03mmgbal Igbedmbdgdmaow Nbws sg0Mhome s®g335&YMa LEGLEZYMo
dgomeo — bGGabGINMo 3M0GgM0do/LEGoE0bE03S.

LEOGOLENINMo 3G gfandoa (test statistic) dgdmbzgzomn bonwgs. Jobo gobsbomagds bdoMaw
9939809006985 “(36mdaem”/asgfM(39madygm  asbsbamgdqgdlb  (Bogemomem,  bm@mdsmmEn
356560mgds, bbb gobobamgds/t-gobobamgds, bo- 33508 456560mgds).

LEIGOLEOIYMO 3F0GgMandal gobsbomgdol 3@ 03 360d369mmds 330h39698L drgeMU,
m3gmba(s, Imgdm 30mmdgddn, 36 bod gsssgsmdmb dgmhgznmds 36nd3zbgmmdad, oy
bymm3560 303mmgbs §933sMmaGno.

byemmgabo 3ndmmgbs Mmamez 6gdobdogmn gdmmgds, §gddsma@as 56 I(3sMa. 5308mI,
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30bo dg3mb3gdals ML 5MLYdMAL mAa G030l dg(3mBnb ©sd3580L Loggmby:

30M39mo &ndolb dgiemds (Type I error) dgodmgds s399d3000 03 dgdmbizgzedo, Mmogbacs
69mm3zs60 303mmgds gddoma@ns, 35353 Rzgb Isb Namzymam (Rogomzmom (3eMe). sbgmo
dg(3m30L ©533980L ddocmdal 3603369mmm36980b mby (level of significance) q6mwads. dab
5mbobndbaga godmaygbgds Loddmmm a.

Bmaméz 3Mog@ogs a30h39690L, yzgmedg BIoMos/odycas a = 0.05 360d3bgmmzbgdals
mbob dgMhggs.

dgmtrg 3ol dgim3dsb (Type II error) dgodmgds ®ogmdzom 0d dgdmbggzedn, Mmogbscs
byemmgabo 303mogbs d(3oM0s, JogMad hggb dob of YaMgymam (Aogomgmom Fgddsmo@ew). sbgmo
d9(3mMB80L ©533980L smdscmnmds snbndbgds B-oo.

dgbodsdabow, 0dob smdosmmds, Gm3 dmbogds bymmgsbo 3ndmmgbal ¢3mawgds d5dab,
MmEabs 0go  MgomuMon  d3sM0s  (sby), dmbrgds dobo  3mEgd@mon, “bsdsGmmosba”
M30a905) 3560badmgMmgds Lbgomdaom: (1 — B). 938 Loowglb bLEsGaLGagNMa 3MoGgFaydal
Loddmagmyg (power of test) 46mwgdo.

a-b dgMhggs bgds 333mg36ab 3ogM, adab dabgogem, oy M33wgbsw 360d36gmmzbsm
dgndmgds Rsamgzgsmmb 3aMggmo Godab dg(3m3s. 53sbmab, dobo gMAgzobab, sm30mgdgmoas
3530035m0bbobmom obo(y, AM3 3oMzgmo Godab dgomdal semdsmmdalb dgd(z0Mgds bMeab
6ygmm3560 303mmgbab domgdal 356LL.

0d d7dmb39353n, AmEagbs bymmzsba 303mmgds §9ddsMa@ns, gb ab3zg3b Fqgddsmage
©909mgdab 3EEsMms Rsmgmalb Smdsmmdab d53(306M9d5L, 353653, 03 Jg3mbzgzsda,
AmEgbsz bymmzsbo 3n3mmgds IeaMns, ndMEYds JEEsMa gdymgdal ¢9d3sMad o
Rsmgmab (B-dg(300m3nb ©333930L) semdsmmds.

d3bsd530bo, Moasb R3zgb 36 goinm bymmzsbn 303magds FgddsMmaGos oy oM,
39 (3098903 35m3bLob (335 MMn Go3ab Jgbodmm Jg(3m3nb semds0mdgdLb dmMalbs

LEIGOLENINMO 3G MNdal/LEGoGobEn ol dgMhgzocmn 36nd3bgmmmds gobnbadbmaMgds 9d3-
ooy Imbs(399980L dobgmznom.

LEIGOLENIYMO 3G gMNdalb/bEsGobEN oL 3PoGngmmo 360d36gmmds dgadmgds dmgbab-
mo b3y 30emNE (3bEGoemgddo.

LEIGOLEOIYMO 3MEgMondab/LEeGabGogzalb dgmhggama s M0G0 nmo 860d369mmmdgdals
dgotgdol Lagmdggmdyg, 3603369mmm36980L aom3zgmm, babosbbocmdg@mhgmem ©mbgdy bogds
35056y39@&0mgdolb domgds 0dal 3gbabgd, bos dogommm, o Mbws ¢ 393980mo LEGSENLE N0
3o3mmgdbe:

09y LGGNLE Y0 3P0 gFMandal dgMmRgznma 860d36gmmds bs3zmagdos 3H0nd 03N by, 353nb
bymmgabo 303mmgbs 39M0q0(30600985/mbws dogommm, bmmm oy dg@o — Gombogozom-
0©905/9b@s M 3m395830Mmm, 39Lsds80Ls, ¢bes Bngnmmo s Mmbsdonma Jodmmgds.

* Lodysmmas dgEsMgds

bmgommmaon® sbamabgddo bdoMow a3bzwgds @sb336900, MmM3mgdos (33eoal badysmm
360d3bgmmdsms dgmamgdols bogyydggmdgs godm@ebaga.

dogomoma, dgadmgds gMmdsbgmb dgzosmmo Lagmmetn bLogdnsbmdom 3dsymagomagdols
Lodmomm 3ohz9690mgda Jomgdbs o 303535(390L ML, s3ogdam@a dmbEMgdals Lodysemm
3oh39690mada  Lbgoabbgs  bL3goommdol  LEYIbEMS TmEal, (bmgEMgdolb  3oMmdgdom
300ymazz0mgdals batobbol badygsmm dohggbgdmgda bbgomabbgs sbogmdmog xanxrlb dmeob s o. d.

Fog M3, M5 35M6@nss, M3 356bb3s3985 Ladmsmm 36nd3z69mmdgdL dmEmal gdmbzgznma
30 363, 363390, 396G 3mMn gAENMImamdabsmgzalb sdsbsbasmgdgm Mgsmu@ bmnsmam
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©96@39630L, 3363399 356mMbDMBngMgdsolb 33dmbaGogLh?

03 3oobgobg 3obabol asbyzgdem, Mbos dgz0dmbImm, bLEGsGabEozymsm Ms3wybsw
3603369mm35605 356bb3s3935 Ladnsmmgdlb ImMab:

09 (33300b Lodyemmgdl dmFalb asbbbgzeggds LESGNLEIPGs 360d369mmzgsbos, 35dnb
omgmgds, MHm3 0gn g9bgMsmyGo gMomdmomdals mog0bgdnMgdsl asdmbo@oegb, bmmm oy
Lodmommgdl  dmMalb  aobbbgoggds LEGALEIPMs 13bndzbgmms, omgmagds, Mmd ogo
dgdmbgg30000/501556Lgdomas.

Lodmommgdl dmeal gobbbgaggdal dggebgds brpgds LEGNLEZPM Jodmmgdgdol d93mb-
3560l dgomeoo:

byemmgobo 303mmgds (Hy): ggbgMomydo ghommdmomdal Ladysmmagda gMcmdsbgmals Gm-
m05/396MRg300 Ladyammgdl ImEnb gobbbgsggds LEeGabE0gYMaw 360336gmmmzsba o6 s&nb.

Ssm@9MbaGoyma 3ndmmgds (Hy): 39bgMomudo ghommdmomdal badgommgdo gHmndsbgomabs-
356  gobLbgeggdmmos/Igmbgzom LadMommadl dmMal gobbbgeggds LEsEoLEGn Mo 860d3-
bgemmgabos.

LBOGLGNZYM0 3M0GgMaydgdo:

l. @3dmy30098gma d56Rg3980bsmgal:

a0dmnyggbgds ™o  sdmmznegdgmo  dgMhgzobsmazol Ladysmm 360d369mmdgdl  dmEal
a56bbge3980L LGB LENNMo 3603369mmM36980L Igbogsbgdmea.

M d96hgzeb gbmogds sdmyy300gdgmo, 09y abobo gBMBsbgmdy o6 56056 ©sdM 3ngdMma
99L396039bG Mmoo ob¢y, MmEaLyz gMma gMRgzab R3Mamgddn 33bbmM(30gmgdymo 3>bdma-
3930 333m3bsb 56 sbegblb dgmmg dgmhgz0b BoMmamgddn 336bmM(309mgdyem 35bmdzgd%y.

1. t-3608g60mdo  ©odmyzngdgmo  dgMmhgzgdabomgol  (Independent-Sample T  Test)
30dmoygbgds 03 dgdmbggzedn, Gmegbsi  (36mdomos, Gm3  g9bgMomu@  gMmmdmomdams
©ob3gMbogda Gmmos.

2. aomMEsgddbormn/s3Mmdbodamgdymo  t-30M08gGamdn  ©sdmyznegdgmo  dgmhgzgdobascmgal
a0dmoygbgds 03 dgdmbzgzedn, Gmegbsi  (36mdomos, Gm3  ggbgFomu@m  gMmmdmomdams
ob3dgmMbogdo gobbbgoggdmmos.

08 d93mbgg30d0, Mmgbsz 96 50l (36mdomon, a5bbbgegogds oy sMs 3 9bgMomyn® ghmmdmo-
mbomd ob3dgMbngdo gMmdsabgmabogsb, xg6m F-360896M0ndob (godgmalb 36o&gcondn/F Test)
39339md0m a5babodmgMgds Gmmos, o9y sMs ab3gMbogdo ©s Bomgdmmo dgwmgagdal dabgozom
bogds dgbsedsdobo t- 3608 gcnmdol dgmhigges.

3. t-3M0@gmomdo ©sdmzoegdnmo dgmhgzqgdobsmagnl (Paired-Sample T Test) as3moygbgdos
9600 s 03039 dgehigzobomgal Lbgosabbgs asbdm3z0b dggasm domgdaem Ladysmmm 3bndgbgmm-
398L dmEnl gobbbgszqgdol LG NLE MG 860d369mm36950L dgbagabgdmac.

4. t- 3608 96030 ghma dgmhigzobomgals (One-Sample T Test) 353m0ygbgds (33emo0l badmsmm
3603369cmmdal Igboomgdma Mendg 9@ ommbomsb.

dgnobgds brgds 3603369mmm369al BobslbbamdgMmbgmm mbgbg. dogomoma, o9y oy t-3600-
&9gc0dob 3608039 3603369mmdal dg306hgz00 =0.05 mBob dgbadadoba s dogz0mgdm, MHmA:

[ t-3608960ndalb dgmRgz000/dgnobgdoma 860d36gmmds o6 smgds@gds M0G0 mmb,
35806 nongmgds, Mm3 5%-0060 sendsmmdom, dgfmhgzom Lodnsmmgdlb dmmal gobbbgsegg-
35 LGOGOLEB Mo ¢Ibndzbgmms s byymmgsebn d0d3mmgbs 3gM0gBn(30MYds/Mbros
dngommo;

Il t-3608 960930l dgmhgzoma/dggsebgdomo 360d36mmds sgds@gds 300 039mb, 35306
0m3mgds, MHm3 5%-00bn smdscmmdom, dgMhgzom Ladmammgdl dmal gobbbgseggds
LEOBOLENINMO© 360336gemM360s @S ByymMzaba Jndmmgbs GFombogo30MHEgds/bos
V3V3°3KRMD.
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3MEITOBNd RO @IdAILNY

bmgosmMo dmgmgbgdo gobbmmmagdygman bobom oM sMbgomdl. abobo Morgmo Lmzosmy®o
Lobsdgnmol  dgdsagbgmo  baBoemgdos s,  dmbgdMngos, MMM Jdggdgb, aoM 339
059m 300 gdado 03yme3gdnsb gHcmdsbgomab.

9330M0mmo bmgommmans bmgnsma® dmgmgbgdl dsmo 60336-030Lgd930b/(33mdgdab 3qb-
Bogemoo 033e93b-

60356-m30b9d5/ (330 88LGMO(300L dggase doomgds. SBLGMO(30 3o Lbgs bndsb-
300590690056  ©OIMZoEgdMmgdgol  of  sbobogb.  8doGm3, oy  moomgmmo  (33o©al
0bmeomgdamo dgbbogmom dgdmazogemamgdoo s M g39(3M@0bgds Mo as3mabsl sbrgbl
(33mo©9d0 gMm3obgmdy, oM bmmme Lazzmagze 3GMMdmgdal dgbbogmalb 396 dgzdmgdm,
565390 03000mMb 60dsb-mg0bgdgda(s/(33mo@gda(3, Bod@mdMngawm, dgnbbagmgmo eggzmhgds.

LBmEo@ Ro@omgdmmo 33emg30L 306HMd9ddn, bazzmgsg bmgnsmam Imzmgbsms dmMmab >6bg-
d9mo 33m3009589mgd9d0 (33m3©93L ImMab LGSEELEG 3N IIM 30gdnmgd7830 sabobgds.

(330©9dL dmMab LEGsGOLEGN NG ©sdm30gdymadol Jgbobgd (33emogdal 3603369emm-
3503 33636073980l dnbgoz00 33Lggmmdm.

dmgdnmo  (33mo@al 360336gmmdsms  gobsboemagds dgndmgds 9o (33mewolb  3bndg-
bgmmdoms gobobomgdodg odmzogdnmo oymb, bmemm dgmEg (33mool 360d36gmmdams
a0bobnmgdadg — oM.

530@m3, (33mogdL dmMal ©sdm3ogdnmgdsl dmaswsm 396 dmznodbMgdm: of sMbgdmdl
“mogabomogoe” 08dm 30 dgmn s sdm300gdgmo (33magdo.

(3300073L dmEnl @sdmznEgdamgds ymggmo dm39dxmoa dgdmbzgggobsmgal nbpngooyysmumMaw
1bs obsbnsmoyl:

o) (330550 A gangmab: A = {Al, A, ... an/ 96mo 69360 do0b3 sdmzoegdamos B

Xa@ob: B = {B., B; ,..., B! 960 6936y 3o0b(3, 35d0b A xaab B xanydy ©sdmgnwgdamoa
96m©gds (N s Kk Lab&emo Ba@MamuMo Goibggdas).

09 (33mo9d0L A gangob 63d0bdogHn byzto @sdmeingdgmos B gangol 6960b3dngco
693600b5356, 3530b A gaxnLb B xanaobsgsb ©sdmyzomgdnmoa gbmegds.

Mmegbsi n=1 s k=1, 30300930 ©9dmgdgdl gfmo (33ma@ol dgmEgdg odmzogdnmgdals
dgbobgd:

09) 9Mo0 (33meob (A1) 3603369mmdams gobsbomgds edmzoegdmmos 3gmMyg (33maeol (By)
3603369mmdoms aobsbamgdedy, 35306 Ai-b Bi-dg 03dm gngdama (330 gbmogds.

oy A1 (33moolb 860d3bgmmdoms  gobobamgds of oMl ©sdmzomgdamo Br (33me@ob
3603369mmdoms aobsbamgdody, 3530b Ai-b Bi-bogsb @sdmyzamgdyemo (33mmsmn g6mwgds.

dnbssmbmdmngn 3mbobdMgdgdom, ©odmzoEgdnm (33melb Mgdym@sdymb 1bmwgdab,
boerm @38mg30Rp0gm (33meRb 96 (33moRgsob XagaL, HmIgmai MybyedoGafe 33eorab
256560m 930D Dg3m 390930, Bod@GmEnmb'.

B3N ma (330 abBgM3M B 0M©gds Mmamz MgdYmE@od Mo (33mawol 30M0s(300b
30bg%b0’.

9D mBIG Mo (3300 0bG M3 @ nMHEYds MmamM(3 Bog@mEmmo (33monl o6 (33mogdal
Bgasgmgbol mdogd@on, Mmool gonssnss 98 Dgaogmgbal dgmgan/Ggdym@sos.

dgbodsdabow, Bod@menm s MgdmESGY® (33mo@gdL dmMalb ©sdm 3 ngdymagds 068 gM-
36980Mqds Hmam& (3 098gMdabsonman/dadgb-dgrgamdmaga bobosmolb odmzoegdnmgds.

! abga.: Factor — 353dmdMa39dgma, 353mJdgogdgma doms. gad@ma dmaswa §gMdabas s bbgswsbbgs

3939300 dgadmgds dg33b303b yzgms 03 §394bE3n, bos Imzgdnmas bxgmmds Imgzgmgbgdab/(33mms-
©930b bLbgs Imgmgbsdg/(33ma0dg bgasgmgbab dgbsbgd.
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JM@EITOIBNIVA0 O600%0
* mM336bm3nmgdansba/3mEmgmsionma 33636amgds

LESGOLENINM M dNMgdsl Mo (33mma©al 360d36gmmdoms gddnfmanm asbsbamgdgdl
dmEob gmAgmsos gbmeogds.

3MEgmogma  3bsmaba 03 3gomEgdal  gBomdmomdss, Mmdgmos  89d3gmdoma(s
3O gms300b 36dmgmagbs s obsbnsmgds bmM(sngmegds.

35630b60mmo ghmo s ngogg 3gMRgzomo ghommdmaomdol mo gobsbomgds:

G 6Mncno Neb6
LEMEIbG NS L3gsmmds 3Ly na Lobdomg
1. bem(gomemman 125
2. 3mo@mmmao 240
3. gbogmemao 110
4. domngds@ozmbo 165
5. gobogmbo 220
6. Jodozmbo 140
beyem 1000
G b6mocemo Ne7
(53965 3dsymggama bacmo mboggmbngg@dn 33bmmyGnco bobdnmg
d03@nbsMmg Mgxam@mdgdom?
1. bogbgdoo 3dagmgnemo 170
2. qx6m 3doymaznmo, 300069 9)3doymegnmm 190
3. 385Ymxzomo(3 s 3359mBamm(z (00bsdMo) 310
4. qu6m 9 3d0ymazomm, 30069 3doymenemn 180
5. bEmmos 9 3dsymzamm 150
beyem 1000

9L gbGomgdo 396 sbLobogb 03 God@L, M3 Mmommgymo (33mool asbsbomgdol ymggmo
Xa0B0 336560mgdymos Igmeg (33mawab 3603369mmd58ab dabgrznm. dogsmoma:

30639 g56sbamgdado 125 Mgbdmbogb@o bmomemanalb L3gnommdalb bEabGns. 53 125
LEYEIbEO-bmzommmaol gHmds Boboeds dgmeg (33momb dnsbogs 360d36gmmds “bagbgdom
300ymazomo”, Igmeig baboeds: “aatim 3dsymazamo, 300069 1335ymgzarm” ©s o. d.

mo30b  dbGng, “Logbgdoor 38sgmegamo” 170 LEMEYbEN-Mgbdmbogbdn gso6sBamgdemoas
L3goommdab Babggzom: gfma Baboea bmommmans, 3gmeg Bsboemo 3mmoGmmmao s o. 3.

o) d9Mhgz0m gMomdmomdsl 93 ™Mo (33mselb 360336gmmdsms ymzggma Byzomalb
dgbodsdobow go3560bnmgdm, dogomgdo mfn (33memal sdmzoEgdnmgdal oby gmEgmsianl
3bGomb (contingency tables), Gm3gembsg 3GmL-Godyms305bLy(s (cross-tabulation) bmwogdq6:

' 36369 o bodsz00b dobggom, 0a0 390dmgds 0gmb gHM-9GH M0 86 gHMs©gGMo Jobgdo.
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G bmocemo N8

Il. b0396b0E 930 Jndnbsmg Mgammdgdom

l. b ybGns LENEIbG NS 3Fsymagamgdab basMabbo

L3g(zndmmads 1 2 3 4 5 Nio
1. bmommman n=14 | n;p=36 |n;3=53 |ns =13 | n;s=9 125
2. 3mmo@memao N =48 | n»=58 | n33=93 | my=23 | ms=18 240
3. gbogmmmao n;=10 | n3=37 | n3;=23 | n3=27 | n35=13 110
4. donq3s@03mbo ng=21 | ngp=33 | ng=33 | nyu=36 | ns=42 165
5. gobogmbo ns;=56 | ns;=17 | ns3=57 | nss=48 | nss=42 220
6. Jodogmbo ng=21 ng=9 ng;=51 ne=33 Ngs=26 140

Noj 170 190 310 180 150 n=1000

3MOgma300L (3bGomdo ghmOHmume Mol BaMmdmoagbomo 360dgbgmmdsms Medwgbndy

a56560mgde:

¢ LEYEYbGMS b3gz0ommdals gobsbamgds (Nig-0b dzgdmm);

e 1b03gMLoGgBdn Bodwnbofg Mgxrmdgdom LEMEIbGMS 3dogmazomgdal  baGabbol

356560mgds (Nej-0b gobbgMng);

. moommgyeo (330l ymggemo 360d369mmdal 3sbB3Mng domomgdymos LEgbGms nd
®Xanxnob gobobomgds, MmImol b6936gddsis gl 860d3bgmmds  @osbobgmgl, dgmeg

33mdab 360d369mmdgdab Jabggnm.

a56560magdoms  sbgmn x3z3MgEnba boMmImoaqbol dgogasw, 860d369mmdgdal ymggmo
Bygomob 330533903bg 3000900 03 dgdmnbzgz9d0lb MomEgbmdsl, Mmogbas gb mMa 360dgbgmmmds

9OMEOMMI© obobgms 56 MMa36dMInmgdnsb 33656nmgdsl.

N 560b 03 LEGYEY6E GOl MomEgbmds, MMImMadds3 LML dnoMggmo (33emaab i-gMo

3603369mmds o IgmMg (3300l j-nMo 360d36gmmds.

njj-0b Bommdomo bLobdomg 03 LEGMY6EJOIMSD FoM@Mbsdn, MmMImgdds(y 3oMggmon (33emaab

-0 860d369mmds asbabgmal, 0dbgds: mlij = njjMjo

bommm 08 LEYEY6EJOINSE FoMEMES3n, MMImgddsz JgmMyg (33ma©olb j-mMo 360336gmmmds

©osbobgmgb: @ = ny Ny;

Bomdmgoanbmo 3mMgmas3nal (3bGomo 83 mebogsmomdgdols dobgogao:

G bmoemo N9
. b megbGms Il. 960396b0E 9830 30dnbsmg Mygsm@dgdam
L3gndsmmds LEYEIbGNS 33symgamgdab baGabba
N 2y 3l 4 5 it
14/125=0.11 36/125 =0.29 |53/125=0.42 13/125=0.10 9/125 =0.07 125
1. beoggomenmgo 14/170 =0.08 36/190 =0.19 [53/310=0.17 13/180 =0.07 9/150 =0.06
48/240=0.2 58/240 =0.24 |93/240 =0.3 23/240 =0.10 18/240 =0.08 240
2. 3memo@mmmao 48/170 =0.28 58/190 =0.31 |93/310 =0.3 23/180 =0.13 18/150 =0.12
10/110 =0.09 37/110 =0.34 |23/110=0.21 27/110 =0.25 13/110 =0.12 110
3. gLbogmmmao 10/170 =0.06 37/190 =0.19 {23/310 =0.07 27/180 =0.15 13/150 =0.09
21/165 =0.13 33/165 =0.2 33/165 =0.2 36/165 =0.22 42/165 =0.26 165
4. 3omgdo@ogmbo 21/170 =0.12 33/190 =0.17 {33/310=0.11 36/180 =0.2 42/150=0.28
56/220 =0.25 17/220 =0.08 |57/220 =0.26 48/220 =0.22 42/220 =0.19 220
5. gobogmbo 56/170 =0.33 17/190 =0.89 |57/310 =0.18 48/180 =0.27 42/150 =0.28
21/140 =0.15 9/140 =0.06 51/140 =0.36 33/140 =0.24 26/140 =0.19 140
6. Jodogmbo 21/170=0.12  [9/190=0.05 |51/310=0.16 |33/180=0.18 |26/150 =0.17
Noj 170 190 310 180 150 n=1000
LEMYLIbGMs  L3gnommdol  ymggmo  360dzbgmmdal  aobbzmog, ogod  ameggddo
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30m0mgdymos 33 b3gnommdal LEMEgbGms Rxanxrolb asbsbommgds dndwnbstmy Mgxm@mdgdom
395gmx0mgdol bomobbol dobgogoo.

dogamomae, gbogmmmanal L3gosmmdob bEMEbGgd0L KxanBalb sdbmmEmuEGN&a bobdamgs
110. 23 xanaxob 10/110 Logbgdoo 3dsgmgnmas 0baggmboGg@do 30dabsty Mgxm@mdgdoom,
37/110 — ggcm 38symgomo, 30069 133symgarmm, 23/110 — 33symagomoy s 13359mgamms
(00658M0w), 27/110 — aucm 33symgamm, gopmg 3dsygmgamoa, bmem 13/110 — LEmoso
w1 330Ymgzoemm.

30300656y Mgxm@dgdom LEYIBGMS 33sgmgyamgdal baabbol ymgzgmo 360d36gemmdals
J398mm, Bo3Mobygd amegqgdda 3mzgdnmos LEMgbGms Jgbodsdobo xamxmal aobsbomgds
L3gznommdab dnbgwgnm.

dogomomsE, boggmbo@g@adn dndpobstg Mamm™mdgdoor MGG 335gmPoemo,  3oEMY
m3dsymgomm  bGmgb@gdob xamngalb sdbmeaEMa bLobdomgs 190. o3 xaymyalb 36/190
Legomemaons, 58/190 — 3mmo@memman, 37/190 — gbogmemmao, 33/190 — domgds@ogzmbo,
17/190 — gabogmbo, beagnm 9/190 — dodogmbo.

dmba398ms sbgma Labom bomdmeagbs xanBgdalb bEHndGFamgdymo smbgmabs s dsmn
7960335670056 756930l LFysmgdsb gz3dema3L.

hggbo dogomomal dabgrogom, dgbadmagdgmo brgds 303Lxgmme 30dnbsfy MHgxm®mdgdom
300ymazznmgdal bomabbbg Lbgoabbgs L3gnemmdal LEYMIBEMS RKangygddo. gsbzobommo
356560magdol osgmeds:

0.45 4
0.4 4
0.35 1
0.3 4
0.25 1
0.2 1
0.15 4
0.1 1

0.05 1

linggomgsee gy glndognero Boanrgdayo gl gobogelio Jodo geabis

B Loglgdon gdsgmgomo 2300 gdagmgomo, gorpdy P4degmgogem
B gdogmgomog s ggdsgmgomes (mobsdéaw) D'.'W;ﬁ]lr} wgidegmmoam, goéy gdsgmuogmo
a bvgenoaw g dogmeommm

3M3g030 Ne4

33030 Ne4 a53mbobogl Lbgswabbgs L3gzoommdob bLEMEIbGMS KaMBgdal gobsbomgdsl
dndnbsfyg Maggmmmdgdoo 3dsymuynmagdol badolbol dnbgwgnom.
3000 afo dosdgdomgds 339 Lozdemabos 0dsdn ©LEMBINDbgdmo, MM mocmmgymn
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L3gEoommdol  LEMEIbGMS  xaBob  LEOYJGYMS  L3gEoGogPGns.  OPdEs, asM3zgneo
®395950L bEOYJGNOEL dmGal dgobodbgds LogHom mgabgdgdo(s. dogsmomao:

* MoEn3omYMaE  wofmymagoma  dgxsbgdol  (‘bEgmosm  33symgamm”)  bobdofmggdo
30g358030L, @obogzobs ©s Jodool L3gnsmmdgdol LEMEIbGMS KaNBRJddo YROH™
domamons, 3oy Lmommmaool, dmmo@mmmaoabs s GLogmmmanal L3gnommdgdals
L&IRIEGS K3:9B0d0;

e 360d3bgmmds “@acm  3dsymazomo, 3006 93dsymaomm” bmgommmanal, 3mmodm-
mmgoobs o gbogmmmanalb LEEIbGMS KanBgddo NRGOM dowsma bobdofmggdocmss
bomdmeagbomo, oMy domgds@ozol, Bodogobs @ Jodool L3gnommdgdol LENLIbEGMS
XRaNBJO30 ©s 5. d.

dgodmgds o) oM 035L3360m, HM3 dodwnbsomg Mgnm@dgdom LEIbGMS 3dogmpamgdals
bocobbo ©83m3009dgmas LENEbGMS bL3g(znommdsdy?

o3 goobgol aMox0300006 domgdymo  godyemMo  dmoedgdmomgdobs s (3bGMomgddn
Bocdmggboemn 306560mgd9d0b baggmdggmbg 396 33sLbgdo.

XM ob Mbos ©d350anbmm, xamBgdL dmEnl sMbgdymo LGNGO Mmo 03039Mbs/356L-
b3398900 3gbgMsmyMa gMmdmamdabsmgal 33sbsbasmgdgma  356mbBMIngMgdss, oy
dbmmme IgmAgznmn gHomdmomdal d53mbggz0mn m330bgdyMgds?

d0307(30mm ym@ememgds, Mmd gb 3Gmdmads mgabgdMmagsm 336Lbgsgzmgds 0d Lbszombgdabogsb,
Ge3mgdo(s 9339 9930Lbo3ego.

960356Dmdomgdnsbo  bobdofMmemo aobsbomgdgdobs o (396@MomNMa §9bab30gdabs s
35605300 doboboomgdmgdol dgdggmdom RAzgb dbmemme dgMmhggama gMmomdmoamdalb dgbobgd
33Lggmmo@oo.

LEOGOLEOZL 03 BgomEgdol  gMmMdmamdsl, Mmdgmms  3gdzgmdomsis  dgMhgzomo
9nmdmomdsl smbgMob gobpgbm, smbgMama bGsGabGngs gbmwgds.

sbems 30 Logombo agbgMamuMn gMmamdmamdal dgbobgd ©anbgs, oz 0dslb b0dbogl, ma3
LEOGNLEN L L3g (308034600 FgmmEgdo sg3FnMEgds.

LEOGOLEGOZOL 08 FgomEgdals gBIMMEMOMBSL, MmMBemgda(z smbgFama LB G 0bEN 0L dgmgagdol
dggobgdabes s g9bgMoen® gHomdmomdabg domo 3obDmasmgdal badymamgdsel ggadmygsl, dggsb-
98000/03b 336000 LEOEOLE NS gbmMEgds.

% 3megmaigoab bEsGob@ozmma 3603369mm3693alb dga3abgds

dg@hggomn  gBomdmomdob  gofamgddo  gedmgmgbomoa  3mEgmsins  agbgMoma®
9mmdmomdady 3bmeme 35306 dgodmgds gsbbmasmmagl, o9 ngo 0dwgbo 360d36g9mmgsbos,
™3 dg8mbggzomem 56 Rsomgzmgds.

dog™sd, Mol dobgogom ©o3o0a0bmm, Ms3wgbse d60d36gmmgabas 3mMgma(30s, MHmam
3563b0D@3MM™ 3obo LGsGabGagymMa 3603369mm3b69ds7?7

0dobomgol g 3mEgma0ob aofmzzgnmo LEGLENIYMa oboboomgdmal, 3shzgbgdmal
3mgbos bogotm.

M6 (330006 dmMob ©sdm 30gdymagdol bEsdobEnznma dohzgbgdgmo yzgmadyg doMEngow o3
(33000090L dmGal byem356 @odmFoademgdobomsb dndsmmgdom dgadmgds aobobadmgMmb.

(3300gdL  dmMalb  sdmzoEgdnmgds  bymmgsebos, oy obobo  gMHc3s6gmnbogeb  s-
dmy 3009390,

33m300098mmdalb  d938mbgg3edn, gMomo  (33maEal  gofaszommo  3b3M030L  Bgdobdog®
Xanxdo dgmeg (33wl ymggmo 360d36gmmds 03 3Mm3mG 30000 bs dgommgl, o
3OM3mE (30003 gb 93965L 360 JgFMRgz0m gMMmomdsdans BaMdmmagbomo:
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n;; Njo

Ny; n
Lonsba(s:
o No;
nij =
n

983060mmo  LobdoMobogsb gobbabbgeggdmaewm, 8L mgmMogma Lobdomg gMbmomo s
50036096m0 n'jj-00n.

R39b0 Bogamomal Bobgogno:

Legomemmagdo dgMhgzoomn ghommdmomdal 125/1000=1/8-b Bomdmawagbgb, 3mma@mmmagdo
— 240/1000=6/25 o ». .

dndnbstyg 39sgmxzomo”  MgL3mbogbdgdn
9omdemomdals 170/1000=17/100-b Bomdmoanbgb, “mutmm 33symaomo, oMy v3dsymegammm”
— 190/1000=19/100 s o. d.

09 ©0393390m, Mm3 Jadobsmg Mgxnmmdgdom LEYNIbGMS 3dsymazgomgdal boabbo s

Mggxmmdgdoon  “bLagbgdom dgehggoma

LEYMEIbGMS L3g(309mMds gMMTsbgmabogsb sdme3ogdgmns, 353nb:

o) 170 “bogbgdom 3dsymgonmmn MabdmbogbBowsb” 1/8 wbws ogmb Lmomemmaon, 6/25 —
3mmo@mEmaon s o. d.

190 “py3@m 33symazomon, goMg 3dsymgammm” Mab3mbogbBowsb sbggg 1/8 ¢bos aymb
bemgomemman, 6/25 — 3mmoGmemao s . 3.

3)" o 306ogoo, 125 Lmzomemaowsb 170/1000=17/100 “bogbgdoo 3doymaznma” wMbos oymb,
190/1000=19/100 — “@qe36m 33sgmegoemn, 300060q 4)3859mBoenm” s o. d.

240 3mmo@mmmanesb 17/100 “bogbgdom 3dogmgnmo” wbos oymb, 19/100 — “wg@m
3959mg0mo, 30Mg 133symBomm” ©s o. 3.

a0bgaboemmon (sbomo:

G b6mocemo Ne10
Il. 303nbsMg Mggxm@dgdao
L. L EgbGms L EgbGms 3dsymanmgdab bosmabba
b3ggosmmds 1 2l 3l 4 51 niod
n;;=14 n,=36 n3=53 n =13 n;s=9
1. bmgomemgo n'; =21 n';,=24 n';;=38 n',=23 n';5=19 125
n,;=48 n,,=58 n,3=93 ny=23 nys=18
2. 3mo@oemgo n';=41 n';,=46 n';;=74 n',=43 n',5=36 240
n3;;=10 n3;,=37 n3;=23 n3=27 n3s=13
3. gbogmmmago n'3=19 n'y,=21 n'y,=34 n'3=20 n'=16 110
n4 =21 ny =33 ny3=33 ny,=36 nys=42
4. 3o0gds@ogmbo n%,=28 n',=31 n';=51 n',,=30 n's=25 165
ns;= 56 ns,=17 ns;=57 ns—48 nss=42
5. gobogmbo n's=37 n's=42 n's;=68 n's,=40 n'ss=33 220
ng=21 ng,=9 ng;=51 ng=33 ngs=26
6. Jodogmbo n's=24 n'=27 n'=43 n'e=25 n'gs=21 140
Noj 170 190 310 180 150 n=1000

@bMoeno Ne10-30 g33oGommo LobdoMggdal Jggdmm, bozFabggdm amMoxgddo domomgdamoas

6yemm3sbn
LobdaMggda. o569, Lobdomggdn, GMImgdaiz oS oGodLoMmgdamoaym dmgdnm (33mogdl

ngmAogma  — 3MAgmsigoob  Jgbsdsdabo 3MMImM(309800 a3dmagemaema

dmab, 9 0bobo bGoGobEN3NMIE §RMIsbgmabegsb sdme0gdmada ngbgdmobygb.
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ngmEonm a56560mgdsdo mommgmo (33maol 3aMasiamo 363Mnz0b ymzgemo xanaxo

dgmg  (33mo@olb  dobgogom asbsbomgdmmn dgMRgzomn glhomdmomdalb LGNGO Ymo
sbemoo.

dmbgdtngns, Mm3d  3mEgmaool  LEsGabognm dobsbosmgdmswm Jdgndmagds  dogohbomo
Bymmzsbo  3mAgms(3000056 go@sbMms — asblLbgeggds, MmIgmo 330Gy s mgmEoe
(b9emmzgbo gmEgma300b dgbedadals) bobdamggdl dmEnl s@lgdmdl.

9L a56bb3zo3905 godmomazmagds gmMIymoo:

k S (nij o ntij)z

X = Z Z n';

i=1 j=1

domgdyem booegb ba-3350M5@b 1mbmogdgb. bo-3350Ms@0b godmbsmgmgm gm@mInmsdoa:
¢ Kk gfomo (33mo00b 360336gmmdoms Mommgbmdss, s — dgmeg (33ma@ab;
* 93306onm ©> MgmMone 3603369mmdgdL JmGob Lbgomdol 350Mo@T0° sy3obs Kool
6936980b 85960b6036056580L dnbboc brgds;
e Lbgomdol 3350M080L dgxmemmgdom mgmtagm LobdoMgbmsb 30 GoMomdooma bownwg
doomads’.

B3960 8ogomomal 58mbggzedo x* ~142.9.

dog o3 x*-ab 3Mb63Mg@mmo 860d3bgmmds (3m3g3em dgdmbggzedn, =142.9), mogzobosgow
50gdmm0, 5Mox ML 33966935 0dal dgbobgd, o Medgbsm 360336gmm3gabas 3mMgma(zns.

03obomgal, Mm3 53 30cbzsb 3n3sbnbmom, Y@M MM gog0sbMmm, Ms Lowowg dogzomgm x-
ob boboo.

x2-ols 983060nmo  360d369mmdgdal godmmgms dg@bggomo gMommdmomdol gamamagddo
bgds, 5308m3, o6 (3 Mm300mb gb 860d369mmmdgdas “@sdmggmmn” dgdmbggzomn gosbMgdabegsb:

©o37M335m, gfmo > 03039 39bgMomydn  gMmmdmomdomsb, dgdmbgzgzoma  Bgboo,
dMo39mx gt dggomhngo gMmo s 03039 Momgbmdol Mgb3mbogbdgdn s godmzmazsmagom x*-obs
3603369mmds dgMhggzol mnmmgmmo dgdmbzggobsmaab.

(3650005, O3 o3 36 Nbs dYLEO® 303350 FgMhigzobs s gsdmzombgal bgbgda, x*-ols
360d3b69mmd98L 9O N3obgmnbogsb asbbbgeggdemlb dogomgdon.

dogMsd  dgdmbggzomo  Jgebgzs  dgdmbggzom  aoobMgdmeb  gMmo  LEGSEGNLEG N
396mbbMBngFgdgdls(z sbabagl.

5808m8, 1’-0b 8603369mmdgd0lb as6sBomgdas aobledmzEnm LEe@obE0gnG Fo6mbDmao-
969dsb 94393gdstgds.

58 3o6mBDMB0g@gdal A -0b 3365Baemgdal 356mBL ¢Bmrpgdgb.

080  ©8dmM3009dmns  30603g@Mdg, MmM3gmbsiz  maz30bmRmgdal  baMabbl  MbBmwgdgb.
0030993930l bofmabbo god8momzmgds gm@Inmoo (k-1)(s-1), bawss kK gMmo (33mawob dgbsdemm
3603369mmdoms Mam@gbmdas, bmnmm s — dgmeab.

x*-0b a065B0mgdal 3obmbob Lagndggmbdg Jgbadmgdgmos asb3bodm3EMe Babo mgmGommo
3609d369mmdgdo 3m(393mo md30bmRmadol bomabbobs s ©sobadgzgdo (30m3amgdol (o) @mBL
dobgog0m, MmEgbsz M (33eme@b dmEal edm jogdamgds bymmgabas.

! gmGogmo  g456560mgdol 3MM3mEM (309000006 308m3mnbatyg, ) ©d 8) wadmmgdgdo, GoJEMdM0350,
9330359068 M0s: 5) 30MMdab JgLMmgdabsl 8) megobmaegam LEMMmEds s d3oModoc — &) 3oBmdal Igbe-
M gds 8) 30OHmdab Jgbemagdobsg 6adbsgl.

2 0bg39, PMamA (3 39M0d(300b dobobosmgdemagdals godmmgmabisb.

3 3530bLgbmm FoMmEMboma Lobdnmggdalb dgdm@sbob nwys.
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a 390demads ogl 0.01;0.05;0.10 s ». 3'.

o3 360d3b9mmdgdl o ©mbal 3M0@ogmmo 36033bgmmdgdo gbmeads s bomdmagboemns
3bGomol — g. 6. t-8gLE0b (t-3608gM0930L) baboom.

dogomoonbomgol dmga@obo t-8gLb@nb BMegdgb@l:

330bygmgdab batabbo a=0.01 a=0.05 | a=0.10
1 0.000157 | 0.00393 | 0.0158
2 0.0201 0.103 0.211
3 0.115 0.352 0.584
4 0.297 0.711 1.06
5 0.554 1.15 1.61
6 0.872 1.64 2.20
7 1.24 2.17 2.83
8 1.65 2.73 3.49
9 2.09 3.33 417
10 2.56 3.94 4.87
11 3.05 4.57 5.58
12 3.57 5.23 6.30
13 411 5.89 7.04
14 4.66 6.57 7.79
15 5.23 7.26 8.55
16 5.81 7.96 9.31
17 6.41 8.67 10.1
18 7.01 9.39 10.9
19 7.63 10.1 1.7
20 8.26 10.9 12.4

sbems 9339 dga30dmos s3BgMmm, o) MHmamE gobrgds 3mMgmasoolb 360d36gmm3bgds x*-obs
dobgogoom.

Mmegbsis  dg@bggoma  gfomdmomdol  goMamaddo  gedmgmgbomoa  3mEgemaznals
3603369cmm3b930L  dgx30Lgdol  3Eommdm,  God@MIMozeE, 398mbdgde  LEsGabGoznE
303magbab 3969Momu@ ghonmdmamdado m (33cab dmGal ©sdmogdamagdol dgbabgd.

dgL3353nba, MM (33moeL mMab 3mEmgmsz0aob 3603369mm36980b ge35Lgds bgds bGs§o-
LGgYMo 303mmgdgdab d53mEI9dal Igomeao:

* 356590, MM3 M (33moL IMmEMNL bymmzabn ©s3M 0 dMMmgdss, bymmzgsba 3n3mmgbs
(Ho) g6mgde.

o x’-0b 9830Gommo 8603369mmds Mbrs 3g30eMm® Ho@ognmb, Gmgmo bmmmgeb
303mngdol  (bemmzeb  odm gogdymgdsl) dggbedsdgds o t-@gb@do  dgdmbggzomo
9M0mdmomdol magobygmgdal bamnbbobe s o @mbol dobgogoo godmgao.

hggbo dogomomal dgdmbggzadn, gMomon (33mme@olb dgbadmm 860d3bgmmdboms Mommgbmdss 6,
39mM0b 30 5. gbedsdnbow, megabyemadal batnbbo ngbgds: (6-1)(5-1)=20.

! 3omgds@0gn® LEG0LE3eda JgMmhgzomn gMmmdmomdal 33mg3z0b dgogase domgdamo wsbigbgdo o6
360b s8bmen Mo byb@o. sebsdzgdo (3mBnmgdalb mbg 430h39653L dbEn 35R39690mo@sb gomab&als
Bm3asb. dogomomsm, o= 0.05-L 60dbsglb, HmB Bzqbo ©ob336gd0 LEMMNs 100-sb 95 5dmbggzsdo. obadzgdo
(3m3nmygdal gobbbzeggdmm mbgl, (3bawns, 4obbbgeggdammn gobsbamagdgda dggbedsdgds. s308m8, Bmogba(s
Jgomgdol gobwgbm, s30mgdmom Mbws dogmmomme ©obadzgda (3mdomgdol Hm3gmo mBab dgbadsdal
a565b0madsls goMhgzom. ggbn domgdal dgmgasm domgdamo sl 336s(3, (36ow@0s, 88 EMBaL dgbadsdabn ngbgds.
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t-&gbEdo Imgdgdbmo dgdmbggss, MmEabai megabagmgdal bomabbos 20,  (3m3omagdal,
©539335m, 0.05 @mbobamgob'. b 8603369mmdss 10.9. 1. o. xt* = 10.9.
*  0¥) g330M09mn/d53:mb3z930000 360d36gmmds 5 g3oGgds 3Mn@0 ML, nmgmgds, Hm3d byyemo-
36 gosbMs  360d3bgmmzgebos s 3MmEgms308  3gbgMemMa  gMomdmomdobamgols
35bob0smgdgm LGB LENINM 39bMbDMBngFgdal Batdmawaqbb.
o o) g3306M0mmo 360336gmmds oM 8mgds@gds 3M0G03Nmb, 0mzmgds, MM (33megdals
dmgdgmo  Byzomo  agbgMema@n  gMomdmomdal  3sL3Gedom  gFMmBsbgomnbogsb

53mMY)300gdgmns.

h396L dgdmbgggedo, x*~142.9, beaenm xt*~10.9. 096 go3m3nbay:
>
o3 03sb 6036ogL, 3mEgmans LEGOLEINMsw 3603369mm3sbas s dm(393em (33emogdL
dmtolb  godmgmgbomn  ©odm3ogdmagds  aqgbgfomnn  gMmmdmomdabomgzal  ©adabsbosmgdgem
LEOGLEG NG 39bmMbDdMngMgdaw ¢bws Jogohboma.

% 3m6gmd300b obabdMgdS. 3MEMgma(300b 3Mmggn(309689d0

58G0as@, x*-0b 8603369mm3alb Bobggoo dgodmgds asbzbedmame s@lgdm3L 0w st ™
(33ob ImE0lb 3mEgma30s, 35a6Med ngn SMEbmMmnmgdmmoa Lowogs s 63d0bdngMn a©gdoomn
3603369emmds dgadmagds Jongmmb.

58083, x’-0b Bobggom JmEgmsz0sh 596  @dzobaLosmgdm. gL 83m(306s  FMAgma3anb
398030968 90L dg3m@ebom bywgds.

JMBgma(300b 3mgR0(3096@930, 0bg3g, BmamG3 A, JNEgms300b bGsEbEN M0 3okg9693mad0s.
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396Mboymn 36smabob godmygbgdom b (3ngmmgds.

0b3gMbonmo sbsmobals 3gdzgmdom dgbadmgdgmos MgbYmEIGYMo (33moal dmemnsba
35603(300b 5dms/@36569360935 gOMTobgmobogsb sdmu3nwgdgm bsbamgdaw. gbgbns:
® domosbn  goMmosiznolb ol bobowo, Mm3gmbsy @memmgyma dmgdnmo  gosg@mmal
0brogogysmgfia byasgrgbs abggzh;
® domodbn  goMosiool ol Boboemo, HmIgmboer  dmigdnmo  god@memgdal  pMoon-

960d39gdab Dgaogrgbs 0b3gzl;
® domndbn 3oM0s(300L ol bobomo, MmM3gmbsy Lbgs, dgdmbgggnmn/dgdmbzggomsw dah-

Bggemo 53od@mEgdal bgaogmagbs 0b393L.

B3d@™Fg80b Momegbmdal dobgrozom, ob3gmboymoa sbomabal bobggdas:
* 1M nBd3JGMAmo — OHmEaLyg MgdbYmEBod Mo (33memal 39M0s(300bg BbmmmE gMHomo
39d@™MEM0L dgasgmgbsls gosbomabdgdo (ANOVA®);

* 3M335mddGmEmo — MmeEgbsi gbnmE @M (33mool 3oM0s300dg MG 56 dg@o
B39d@™MEM0L dgasgmgbsls gosbomabdgdo (MANOVAY).
33bm3dgnb mby:

e ab3g@mboygma 3bsmnda gsd@mMmgdalb 360d3zbgmmdsms aMsws(30980b/gagdbamg-

! 9D mEOENM0 (3300000L 33M05(300L SbobLBgmow LEGNLEG NG sBsaDbal 3Mb3FHgGma Labal dg@h-
930 35bm3gab mbabs s 33mggzal 93m306980L gomgamalbnbgdom brgds.

dogomomsm, Mgamgbommo s6smobo, abMmodnbsb@mmo s6smodo, Bogd@mMmmoa sbammnba, Jmob@gMmemo
sbamabo, 3MogomasbbmBnmgdnsbo bgsmnmgds s Lb3s.
% ANalysis Of VAriance.
* Maltiple ANalysis Of VAriance.
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3o 3603369mmd930b dabgogno bmM(309mEgds ©d 530§m3 dgbadmgdgemas, MmI
030 33bm330b 6m30bsmy@® mbgdg (s 33dmznygbmon.

ob3gmboyma 36smadab doMomswn Igdbmuyegs:

¢ ab3gMmboyma s6smadab 353mygbgds begds nd Igdmbzg3so3dn, Ameagbsi MgdamEs-
&m0 3330l 356560mgds bmAIsmyMas.

* 900g3]@meAnmoa @ob3gMbonmo 365mada dgdmbzgzama dgmAgzabab
96054 MONm ob3dgMmbonb ImEgmo sm0bgFmads gmmIMmao:
X= Xb.\a +oteg

X 9dm@o@Mo (33mo00, Xy — OgdmEe@nMo (33maeol badysmm 36n0d36gmmmds, o —
B bY@GOGYM (33D IM(3939mo oGm0l dgasgmgbol dgrgasw aedmbzgmmo goMos(sonl

dohg9b9dgmn, bmemm & — yggms Lbgs Fodgbom aodmbzgymo EgdbYmEBGNEn  (33ma@ab
35605(300b 35R396939mo.

©339d30m, 3m(393nmns, MHm3:
* Ogdgmdedate  ggmere  (X)  gog@mGob (V) p o afogsgaab  (gogbemgdgee
360d3b9mmdnl) dnbgogznm, 35bsbomgdmmos/oxanRgdnmos p — RaNR©;
* 33mg30Lb  0dm(zob0s  God@mMEalb  (Y) 860d369mmdal  gosbomndgds/dgiabgds Mgb-
D @&oGMo (33o@ab (X) domnsb gofasznsdo.

bxgmmdolb  g0356M@03980L Bobbom, gobdm3zabs s  gMMaebDMBomgdasba  sbammabals
M9 DmGo@gdn bomdmagomaobmm (3baemal bLaboo:

G b6moemo Ne2. |
Gabodod e gaems- | 2 £
5 ©ob 53300y 3603- 2 2
5 | 36gemmdsms xamagde | % o 0
c S S 2
8| 83J@mAab moomgma w QY pe
2| a® b 3ob 2 % €
g 6 OQOBGO (o] aQaﬂm ) g
! 3
)
RNLIIGLOILN o 2
X393aa0n
1| X, Xat ey Xit yuny X! 2X;i=T, Xioa1=2Xi1/ng
i Xijs Xaj geeny Xij goves anj X;=T; Xa5 =ZX/m;
P | Xips Xop seees Xip geees X01P 2X;,=T, Xyap =ZXip/N,
%930 G=IZ X | X = 2% Xy/N
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G9dmGoG Mo (33moob g330Mogem 860d3bgmmdoms xanygdL, GmImgdai Gog@mEal
365035309000 dobgogom godmoygmas, @ab3g@bonma ganeygde gbmmgds.

* ©0b3gMbommo gangab bmdgMa gs60bsdrgMgds God@mMal aMows309o0l dobgwgzom: j-
M0 %39B0 399L5358988 FoJBMENb j-mE aFos(300L/860d369mmsb.

* j-60 ob3dgmbonmo ganxob byzmgdas MgdymEoGNco (33memal 03 360d36gmmmdgdl,
Mmdmagdos  93830M0m  asbobomgdsdn Gogd@m@al j-u&  amos300L/860d369mmdsls
dggbodadgds.

o ZX;=T; g0dmbabaglb j-mcn abdg@bommo gangal bgzdgdolb godl.

¢ X =2Xj/m; godmboboglh  j-gMo  ©ob3dgMbogmo  gangolb  Bgzcgdol  Ladysemm
3609369mmdsb. oL gaman@o bsdysmm' gbmoads.

e N domosbo dgmhgzomo ghommdmomdol dmzmmdas.

o G=XZXjj go3mbobagl Mgbnm@od Mo (33memal yzgmes gddoGogma 3603369mmdals odb.

* Xi3 =22 X;i/N 353mboboglb GgbmmEe@nco (33ea00b 8omnsb bodmsmm 860d369mmdsb.

dogomoms@, o)

® 3o @mMmo (33mo@al (bEgbGms L3g30ommds) gfowszngdos: 1 — bmommman, 2
— 3mmo@mmman, 3 — gbogdmmman;

® Mg DNmBIG MO0 (330l (by-dn dodwnbomg Labbogmm Mgymmdgdom 3dsymazomgds)
dgbodemm 360d3bgmmdgdos: 1 — bLogbgdoom 3dsymagamo, 2 — qycm 3dsymenmo, 300069
mgdoymgamm, 3 — 3dsymgamoai o 3dsymagommy  (0sbsdMowm), 4 — gycm
1 330Ymaz0mm, 30069 3dsymgamon, & — LEMmos© v3d0gmgorm;

* LG NEIbGMS Logfmm Mommgbmdas 1000.

35306 (3600 Ne2.1 993ga Labgl donegdl:

c
s 6929 @I@ Mo 33ms- S
5 | @b 3g330Monmndbad- | 2 X | E €
X 369emdgdab x3:98gde 05 | B85
g 33d@™MAab mommgemo = \E‘_" g 2
a3M303(300b dobggnm §
1 2,3,..,5,.,1,4 750 2.5
L3, 4051 1240 31
3 13,2,.,5,.,1,5 540 1.8
RX530 2530 | X, =25

R3oJ@™E0lL memmgymo 3Mme3(305 MgbNMmEIGNM0 (33mo0b gofMnsz00L gsbbbgsggdmma
306mds».

h3960 dogamomoal dgdmbgggeda, bLabbogmm Mgum@mdgdom 3dsygmaamgdol batolbol gamosgns
Lbgoabbgs 30MMdgddn — Lbgswabbgs L3g0ommdal bGmgb@gdol dnbgog0m bpgds. mommgnm
03 306mMdab oGm0l gMmo gMews(305/G0dboMgdema 360d3bgemmds dggbadadgds: bLmgnmmmao,

1

%39580b3os LsFMsmmb  “3nfmdam bLodnsmmbsi” YBmEgdgh, MoEash maomgymo xamge
3353m0ymezd 336339990 306mdab 569 Bod@mEab aMss(300b Igbsdsdabag.
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3mmo@mmmao, gbojmmmao.
36600 Ne2.1-0b dobgogom dgbadmgdgmos ganamsdmmabe s gamyebdows 3360330930l
LESGNLEGOZYMa Fobobosmgdmgdab: 335G MmO gobE7dAL Kedgdal 3m3bs.
e RaBN33dmMabo 35605300b LEGOEOLE NN Fobobosmgdgmoa gsdmamgmgds RanRgdL
“dmenb”, EbnmEsGneo (33mool bodmsmm 360d3bgmmdomsb Kamymo Lodysm-
Mgdab go@abmgdals dabgogom s gobobamgds Gmame 3 Im3gdmmo gog@mcal dmddgwg-
b0l dggan.
e %ayobdaes 33603300l LEOEGNLEN NG Boboboomgdgmo gedmomzmgds mammgymo

%3980L “0abom”, xangnco LadYsmmEsb ganxab BgzMgdal gosbMgdal dobgwgom
5 aobabomgds Gmam@z yzgms Lbgs/dgdmbgzgzemsm 3oRbgnma d0Dgbgdol dm-
HERICHEREGHICHECE
dgbodadobow, Mgdbym@o@nmo (33tmoob 3goModmo goab@gdol xodn @ondmgds/os-
bo6g3@gde me dgbogmgdow: S8y, =SS, + SS,, Lowa(s:
e SS;, (3ormnobn) oGl Ggdam@od Mo (33eoal gddnmammao 360d369mmdgdals Lodmsmm
3603369mmd0b goobfmgdol 330008 gdnb godoa:
SSs, = Z( Xjj — XM)Z
e SS, (BoJHMOYmo) oMol HgdYmEBIGYM  (33mowol  badysmm  360d3bgmmdosb
R3NBIO0  LadPommagdol  goobMgdol  3390M0@ b0l Koo oby  xaYBMEIMmEoLo
356M05(300b 3obsbosmgdgmo.
SSg =2( X3 — Xuaa)z

* SS; (dgdmbggz0mn) o6l gangmmo Lodmommgdowsb ganayal bygmgdol aswsbgdal 33o0-
58960b 530 869 xanRnbdoEs 3oMns(300L Jobsbnsmgdgmo.

SSs = Z( Xij — Xusai)

3bgblb oy 363, g3d@mMa LEIGaLE3YMsE 3603369mm356 Bgaszmgbsb FMgdymE-
3890 33mmd3©ab Inmnsb 3360530597

03 3oobgodg  3obabol  gobozgdo  Mbos dgzoxmobmo  LEIGabGagzyMse M3wybse
3603369mm35605 g3d@mBEYma ab3gMbas.

god@mEmmo  ob3dgMbool  LESGALbEogMGn  360dzbgmmgbgds 30 dgdmbggzom
©0b39MbosLesb M3bsgsMmEMnm dgndmagds g56absdmzmmb.

09 B3J@mEYma ab3gmbas 5¢mg3s§9ds dgdmbzgzomb, nmgmgds, M3 Mgdym@sGuco
33300l 33605305 E3IM3nEgdYmad BoJGMEDdg.

09 B3JGmEYmo ab3gmbas 36 3¢mg3s§9gds dgdmbzgzamb, nogmgds, Gm3 AgdamEs§Y-
0 (3330l 33603305 36 3M0b EIIMnEgdYmo gaJGmEdg.

dggobgds bgds bEs@ob@nnto 3odmmgbolb dgdmb3gdal dgmmmao.

byemmgabo 303momgbs (Hy): god@mMgma 30005300 56 8g30@qds dgdmbggzomb.

d99dmbdgds brgds F (g0dgmab) Lgsgnb@nzolb 35339mdoo:

Fo SS, {p—l }
SS; N —p

d99mb3dgdab 3M0@gMmanda:
50dgcab  LEGELEN L  gobsbomgdol  3obmbol dobgrogom, godmmazmomos o ©EMbOL
360803990 3603369mmdgda megobagmagdal bofabbgdal dgbsdsedabag.
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0y g0dghob bgsgob@ogob gddaMoygmo 3badgzbgmmds (Fya;) 39@0s 3MoGognmdy (F ),
35306 byymm3560 303magbs gombogn30Megds s nmgmyds, M3 MydymEBs§yca 33mowab
35605(305 ©53M 300930 B3JGmADd,.

0199 (F,a3) 96 560b 3g@0 (F <), 35306 byyemmzsba 3n3magbs ggMaga(306gds @d nogmyds, Gm3
M9 mEIGNM0 (33300l 35603305 36 360l EIIM 30Egdnma g3dGmAmDd,.

* meOg3]@mGEgmo ab3gMbonmao 56smaba dgdmbgzgzama Igcahgz0bab
MO BoJ@MOmo abdgMbool dmogmo smabgMgds gm@mdnmoaon:
X=X, ata+p+ (axP)+e

Looz X Ggdgm@od o (33momns, X — Mgdam@e@nco (33moolb badysmm  3bo-
d3bgmmds, o — Gbym@ed e 33eeRdy A Bog@mMob Dgadgegbolb dgrgaer ad3mbzggme
35605(300b 35R3969d9m0, B — GgdamEBe@n® (33mody B god@mob bgasgmgbol dgogasw
353mB3g9mo goMosznnl 3ohg969d9mo, (axPB) — MabYMEIGNO (33mo0dg A ©d B g39948megdals
NO®0gH0390g00Lb bgaszmgbol dgmgase gedmbBzgmmoa gofasoob dshgzgbgdgmo, bmemm & —
Y39 Lbgs dodgdom godmbazgmn 3oMos300b dohzggbgdgma.

dgbodsdabow, Mgdnm@o@mo (33memal goobfmadol 3300658 gdal x8d0/dmnmosbn goto-
3(300 d9300a bobomagdow dgndmads sgdemmaon:

SSam = SS%A + SSQB + SSB(AXB)+ SSa

dogom0maE, 09 MgdYmEe@Mo (33ma©0s Labbagmm 3Mmzgbom 33sgmpomgds (ndmdgds 5
Jnmosbo Lzsmom. 1 dogdbodsno, bmemm & — FabadsmyMo dgrobgdss), bmmm god@mmgda
LEMEIbGMS L3gnommds (1 — bLm@Eommmao, 2 — 3mmogmemman, 3 — gbogmmman) ©s
LEYEIbGMS 83ogdomEn FmLBMgds (1 — Ladysmm, 2 — bLodyommdy domsma, 3 — domamn),
0b3g@mbommo sbomoda Lodysemgdsl gzodmazb dgzogobmm Lobbogmm 3Mmzgboo LEWLYEGMS
300ymazzomgdal  3oM0s(30080  LEYMEgbGms  L3gnsmmdal  bggMomn  bomo, LEWLIEGMS
03909300 3mbbMgdol bzgeMoma Bomo s LENEIbMS L3gznommdabs s 390930
3mbLbM9d0b M@0 gMHNEedm 30gdemgdal bygomoma bagma.

b gmmdalb  aobodoMmBoggdmae, gobmadzabs © gHmasbbmdnmgdasbo sbomabalb  Gg-
BymGo@gdo bomdmazaanbmo 3bGamab Loboo:

cbmoemo Ne2.2
B A g3g@mFab aMos30

B3JmBab X530
363530 Aq A, A,
B, Xit' Xi1% geees Xa1" Xar', Xa1% ey Xat" e | Xt Xt ey X" X *
B, X1y X1’ gy Xi2" | X2y X2¥ ey X" o | Xp2's Xp2' g X" | IXp"
B, Xighs Xig” seees Xig" | Xag's X2g” seeer Xag" o | Xog's Xpg seees Xpg" X"
X530 =X ¢ X, X, ZXi

o A Ay Ay gm0 (A) od@mGnl aMsms(30900, bommm By, By | By 3gmcg (B) gog@meab
aM505(30900;
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Aj @5 Bj 3000033905bg RobgMomo mabdgmbomo gangeb Bgzmgdas GgdymeEe@ndo (33-
a0l 0b 360d3bgmmmdgdo, Gm3mgda(z gd3nMogm asbsbomgdsdo A god@mal i-96 s B
Bd@MM0L j-ne aMos(3090L dggbodsadgds;

ZX; g0dmboboglb Mgbam@o@ o (33monb yzgms 0d 360d36gmmdal ¢odl, Gm3mgdoz A
Bd@MML i~ aMo@s300L dggbedsedgds, 080basb @edmuznEgdmawe, o B goj@mmal
Mg aMo@s(300L d99bsdsdgds ob.

A gog@meal ymggmo -0 afosz00b bgg@&ob dmemb dgxsdgdemos Mgdam@oGyco
(33mo@al ol 360d36gmmmdgdo, Mm3mgdaz 93 gMo@s30ol dggbodadgds, 0dnbgseb ©a3-
M30090ma©, 9 B 635948 mEalb Gm3gem afmosznsl dggbedsedgds mnmmgmmao domgsbo;
B  god@mtab  ymggmo  j-gco  g@omsnol  bGMogdmbol  dmemmb  dgxedgdymos
M9dmGodcn (33moal ol 360d369mmdgda, MHm3magdos 93 aMsma30ob dggbadadgds,
030bgob  ©odm30gdmo, oy A go@mMolb Gmdgm agmoms3ool  dggbodadgds
M00MgMeo domasabo;

ZXjj 393mbabagb mommgmo GgbymEe@ncn (33eo0b yzgms 360d369mmdal godb.

3bGodo 6oMImea gbnmo 3mbs (39390l dobgwgam, dgadmgds asdmgmgsmmmon:

1.

5d

9D oGMa (33mo@al badmsmm 360dzbgmmade:
Xisa = ZXjj/pqn

Lodmomm 3603369mmmdgdo A ggod@mMol ymggmo gaMsosznobsmaab:
Tl.\oBi = ZXijk/qn

Lodyamm 360d3bgmmdgd0 B g3og@meol ymggmo amamassnabomgab:
Tys05 = ZXj/pn

Lodmamm 3603369mmMdgdo Gog@mMgdol aMaws(309d0b ymggma Bygzomabscmaab:
Xio3ij = ZXj/Pq

35h3969dmagdol  dobggzom, GgbamEIGNE0  (33meol  domonsbo  gaMosnol  bEo-

&ob@ngncn dsbsbosmgdgmn dgdwmagan Ksdob bobom dgadmagds bomdmazaanbmon:

(EXijk—X13)* = (Toosi—Xu3)” + (Tooti—Xe3)” + (Xusaii— Toosi—TosaitXesa)” + (EXij—Xeoozi)

dm393mo  godo mobo  dgbogMgdobogsb dgmagds: 3oMggmo sbobogh GgdyYmEGe@ncn

(33o@0l goM0s300bg A gogd@mmal bgaszmgbolb dgmgal, 3gmeg — B god@mmal Dgasgmgbol
dgaal, 39bsdg A s B g3od@mcgdol &mngoddgogdal dgasgmgbal dgmgal, bmemm dgmaobg —

439 Lbgs 30Dgdal Dgasgmgbal dgmgal.

0530bygmagdab bamabbgda:

e Logom Mozbgo: N—1, bosi N gobmdgoms bogom Hommgbmdss;
e L3g@goL Imeab: p—1;

e LEModmbgdlb dmmab: q—1;

e AxB-Loogob: (p—1)(q—1);

* 3bG0mab mommgymo gxEob dogboom: (n—1)pq = N—pq.
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00306 ©0ob3gMbomma s6smadol doMomswn dobobos MgdNmEGYO (33mody Mmommgmmo
B3d@™MEM0LS s Bog@mMgdal HMmagmmdggdol dgasgmgbal 36n0dggmmdals dggobgds, sdo@ma,
Lodo Byemzsbo 3od3mmgbds Ybos dg353mbImo:

H,': A god@mGom g0dmbzgmmo HgdYmEBod o (33momalb ©ab3ghbos o6 omads@gds
dgdobzgz0,mb.

Ho: B od@mcom 358mB3gamo Ggdagm@e@amo (33moolb @obdg@bos o6 smgds@gds
dgdobzgz0mb.

Ho: A ©5 B 30J8mM330b 96Gm0g@oddgegdoon 358mBzgamo Ggdagm@s@nmo (33maeob
©0b3gMbos o6 5gds@gds dgdmbgggamb.

d9dmb3gds brgds x0dgmalb LESGNLEZoL 3gdzgmdom. dgbedsdobsw, dogomgdor gndgFal
LEOGLE 3oL bLod 860d369mMdL.

l. A 3o94@m&ab gu3gd@ab dgbogsbgdmac:

SSA p—l
FA= b }

SS, N —pq

Il. B 354@m&0b 953980l dgbogsbgdmac:

SSQB P— 1 }

FA= 5, N —pq

. A @s B 5@ gdob ncmogcoddgogdolb gi39480b dgbogebgdma:

oSSy { ®—D@—1 !
wBss, N —pq

d93mb3gds bgds LGebsMEG Mo, F s ©o F g dgoemgdoom.

bemmgabo  303mmgbgdalb d93mBdgdal dgmgagdol dobgmzom godmazedslb obzgbs 0dab
dgbobgd, o domosba goGnsz00b HmMIgmo 3mI3mMba6EGgdns bGoB0bEnznMow 860336gmmmasbo s
mdgmo — 360d3bgmm.

dogomomdE, of oMol gedmEoibymoa,  MHm3  bLobBogmm  3Gmzgboo  LEYYabG IS
300ymazz0mgdol 396030090 dbmemme LEGMEIbGMS L3g(zoommdalb bggoMamn Bomo smdmAbogl
LEOGNLEGNYMo© 360336gmmzba.

o6,  LEOBOLEGNgNMoE 360d3bgmmzoba  s@3mMABgL  ™mMogg  Gog@mEal:  LEYgbGm
L3goommdobs s s3oadayMa FmbbMgdal bzgeMomo bomon, dog@ed 03dbndzbgmm — domn
MOM09MmJ390980b bzgoMomo bagma.

mOBo@mOmmo  ©abdgMbogma  sbamada  GMogosyfo  dgadmgds  gobdmasogl
Bod@™E960L 6gd0bdogHn LabEmo Momogbmdabomgab.
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% ©ab3g@mboyma s6smabab nb§gM3MgE (305 B3d@MMab ©ab 3G0dabs30yma
16560b' 535L93abob

bevgommmanob  gfm-geomo  9360d3bg9mmzabgbo  8dmzsbs 03 3abgbgdal  as3mgmgboss,
m3magdo(s 356bbgszgdmma bmzosmuo ganygdaolb 656GImddbsb nb393b.
Bod@mEalb badml, bgaegmgbs moboabmlb MabdamEedmo (33moal 360d3zbgmmdgdals

356bb3go39dmmm %aMBgdI© oymysdy/0b 3Mndnbs 3050y, @abiMadabszoyma Bbsma gbmwgds.

09 gog@mmal dmJ3g0gds, g. 0. dobo 3Mo@s(30980bL (33momgds MgdYmEIGNH0 (33ma@ab
3603369cmmd9d0L  336Lb3gs39d e  RaYRIIIE  ©dYmBsL  abzggl, 3sdob, (3boos, M3
G9dnm@od Mo (33momal 360d36gmmdosms xanegdo Gosd@mMmalb aMsws30g30b dabgyozom
79603356700b3356 5Gbgdnmse 9bes 356bb3gsz0gdmeab.

RANBNO badyommgdl ImGab 3obbbzoggdol/ganBMEdmAabo ab3gMmboal dgaisbgds badamse-
905L g35dma3L 3obgbabdmzMmo Me3gbsw 360d3bgemm3zabas Bad@mMab bgdmddgrogdalb dgwgase
353mb3gmmo a56bb3gs393s MgdymEGsGMa (33mdab RanBgdlb Imeab.

9. 0. dgodmgds dgz3gsbmo god@mMMalb @abzMmadanbszonma wbsGa MgdamEsGymd
(3330056 dndsMmmgdsda:

09 RaNBNO Ladmommagdl dmEnlb 33bbbgszgds/xangmsdmmabo ab3gmbos LGB NLEN-
3o 360d369mm3560s, nogmads, M3 dm(3939mo Gog@mMn bgas3zmgbslb sbegblb g56Lbgs-
39%9mo xangdob 656GIm]3b6sDg.

boomm o9 ganga® Lodmemmgdl dmmolb  asbbbgsgzgds/gangomsdmmabe wab3gmbas
LEsGLENIYMI® 360d369mm3560 36 SMab, nmgmgds, M3 gobbbgoggdnm xanxgde woy-
mgab 3m3939mo gog@mEal Dggegmgbs o6 gobsdammdgdl.

©ob3g@mbommo  sbomodal  sbgoo  0b@gM3Gg@ozns  360d3bgmmzgeba  dobssmbmdMngn
©3b,336960L 353m@obob Ladyamgdsol ggadmgsl. asbzobomma dogsmoma:
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“ag@stiganyma bg” 3m(3930mo bLGoGELEIYMo gHoMdmamdolb LGN nemab 3odmbagegb.

% 3mib§gloms YAhmngMnEsdmmadab Bmdgda

Amam@z 9339 ©0gb0dbgo, LagmmMEabsgm LabEgdedn 3mobBgMgdn BgMmGomms M-
3(39609m0 LodEMd3mg9d0L bLobom FmnsdMgds.

LogmmMeobs@m bLobBgdedn bgMmEGomms YHMogHmnesdmegdolb Dmdal/bgMmGomms dmeal
dobdamol 3obbodrmgms bbgswabbgs Bgboo/dgmmmam dgndmads dmbrgl.

sbgomn dgomegdal dogomomgdos:

® 933moEgb 356daema. g33momgl dobdoma gbmegds By omms ggmdg@Mmoyem sdmmgdsl
361535ma5bbMB0gdnsb bsgmmEmEobsGm Lob@gdsdn s godmomzmgds mMIMmao:

dsbdogo (x,y) = \/Zi(xi'yi)2

® 933moEglb 356doemal 3330M3@0n. 933m0aL dobdomol 335MsG0 doomagds g33mowgb
dobdomob 33060@3d0 syz0600, Mo admEdab/3obdamal @@ 30Mm35L/860d3b69mmdsl

bEob:
dsbdogo (x,y) = Zi(xi-yi)2
® bamnbbmdMngn dsbdaema. batobbmdmngn dobdoemn godmomgmgds gm@Igmom:
856doemo (x,y) = = (| xiyi [ D'
P o r 3060398900l d9MRgzs brgds 833maztab dng.
gLy P =r =2, bamabbmdMogo dsbdamo g33mnglb d56doeml gdmbggge.

bocabbal 3oB3969dgmms (33momgds Ladamgdslb azedmg3lb dmzobnbmo sdmEgdalb @3-
06mg0lb/3860d3b9mmdab gotamgds.

® 356398960b ds6dagma. 356398 960L 3obdoemo god8momzmgds gmEm3ymam:
356doemo (x,y) = =i | xi-yi |2
® Rgdndgzolb 3sbdaema. Fgdndgzal dobdomn aodmnygbgds 30dnb, Gmegbsis Lagommo
a0babobmgmmb ™M mdogd@b dmEalb  gobbbgeggds gfomn  3mmGEabsolb  (gGmo
356Dm3omgdal/60dsb-mgabgdolb dabgozom):

856dogmo (x,y) = maximum | xi-y; |

e mo33bmdalb  3@mEgbGn. Wmogbmdal  3GmM(3gb&o  asdmoygbgds  35dab, MmEaLacs
3mbs(393900 3o gamMogma gmmdocmss BaMdmmagbago:

dsbdomo (X,y) = (Momegbmds xi=y;)/i
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% 3mibdgMmgdab s3Mgaszos

3mab@gmadoznal Lobyob g@e3dg, MmEabLa gMomn gmsbBgmo ghmo mdogddom, g. o.
LogmmMeabs@m Lob@gdsdo ghma Bg@mEomomss bomdmeagbormon, 3mab@gMgdol sgMgaszns
MO0 5(15, Moadb MM 3mobGgmb dmmMol dobdamals gdmbgzggs 356domb/sdmEmgdsl dgbsdsdals
™6 bgMGomb ImEab:

| JmmsbgGo Il 3emobBgin

sbgo dgdmbggzedn, Mmammz Dgdmo smgbndbgm, sgMgasznnlb 3GHo@gMondo bgmEomos
by30mgdL dmal ¢d306gbo 3s6doemos.
3og™sd LoGmo300 MoOmEgds, MmEgbsi ghm-gho 3mobBgMdo donbiz ghmdg dg@o

by &omo dgals:

| 3mab@gca
A

Il 3emob@gn

08 dgdmbggzsdo 3mab@gmgddn dgdsgsm byM@omms Byznmgdl dm@al bbgoabbgs dsbdomos.
Mmdgmo  domgsbo dgadmgds Rsnmgommb  dmzgdym  3mobBgmgdlb dmEol  dobdomow? s
360083600930 333590 003bmm 3mabggMgdn?

9L 3Emdmads Madwgbndg dgommnm dgndmgds assng@ab.

sbgomn dgomegdal dogomomgdos:

o a3bmmgbo 3gdmdmgdalb Jgomen. ™ 3ol galb dmEal dobdomow  3ahRbgmmos
dobdomo/@edmmgds dom gobmmgl Bg@mEomgdlb dmmal (Aggbo dogsmomals dgdmbgggada,
mMobmmgbo Bg@mBomagdos A s C). dgbsdadobowm, o3 dgomealb gofmamgddo sgmgasoab
3608 gc0mdns 33069b0 dsbdaema obemmgl BgM@nmgdlL/"3gbdmdmgdL™ dmmal;

o «xdmMgbo Jgdmdmgdalb dgomea. ™G 3mobE gAML dmEal  dobdomow  dahRbgmmos
dobdomo/@odmmgds oo Mdmegl BgMm@nmgdl dmEab (hggbo dsgsmomals dgdmbgggeda,
mdmegbo BgM@omgdos A o B). gbsdadabsm, 98 3gommol gofmamgddo sgcgaszool
308 gcandns  @330Mgbo  dobdomo/@edmmMgds  mdmmglb  Bg@mEomgdl/ 8gbmdmgdl”
dmeob;

¢ >9bmbsgn BygomyMa LydyYsmmb Igomea. MG 3mabEgMb dmEob dsbdoemn godmomgm-
905 Bmamtg by omgdol yggmes Byzomlb dmmnlb ombgdmm dsbdomms/@odmmgdoms ba-
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dmoemm. dgbadadoba, 98 3gomeal GomMamgddo saMmgasoal 3Modgmoymdos wdgamgbo
Ls3ygsemm 3obdamn/sdMMgds;

e SB6mboemn BygzomyMmo Ladnsmm. 3mabBgMadl dmmob 3s6doemn gad8momzmads obmbagn
bygon@o Ladommb SbammaoMae, doafed godmmgmgdabsol mommgmmo 3mabGgfalb
3mEnmmds (7. 0. 3emab@gmdo dgdegamn mdogd@gdol/bgmEomgdal Momogbmds) gsobobo-
mgds MHmam 3 Bmboma 3mgx030968&0;

e 59Bmbszn (396@Mmouma Jgomea. 3oL Mgdl ImEolb dsbdomn gobobodrmgmgds
Gmamtg  dobdomo/@edmmgds  doo  (396@MgdL  dmMabl. dgbsdsdobs, o3 dgomwal
gocgmgddo 5gM9a5(3000L 3M089M09dos M3 (30605b0 Jobdoemn/@edmEgds 3l gfgdals (3-
96853 dmeal;

* 5bmbomo (396@Gmoyma 3gomeo (dgEnsbs). s0bmbagn (396@mmoymo dgmmenl
sbammmaonMos, doafMod gogMmnsbgdamoa 3mab@gmMab (396@M0b godmmgmoabal mnmmgnmo
3oL gfab dmEmmds gobobomgds MmamE(y bmbocmo 3mggya3096@0;

e 33MEab dgomean. 3ol gegdl dmMol ds6doemal dgggabgds brgds ©obdgMmboyma
3bamobal Igommgdab god8mygbgdaom.

3ab@gMoms MmngMmomsdmmgdol/3mab@gmgdl dmmalb dsbdomol dmIgda s saMgasznal
3500m©gd0 9M03sbgml Mbws dggbsdsdgdmmal.

3og5moma©, 01 53Mgad(305L 3960l 96 (396&MmoMmo dgommal 3gdzgmdom gobscdmagdo,
3oL gMms MM McEsdmmgds 933momglb 356domoal 335065800 Ybos go3dmdmon.

% (33m3098ab LGIbEIMEDYdS

3abBgM0da(300 M3 bndg 6ndsb-mg0bgdal/(33ema@als Bobgwgom 08 Lo mmmgbosbsy sfnb
0535330609000, AHm3 babyobo (33mogdol 360336gmmmdgda bbgswsbbzs gMogymom  ofal
bom3meagbomn ©s bgdobdogMom dgadmgds ngmb "aoxsb@ma”, Go3 dggagdals sbamadobs o
0b6@ 936989 (300L LoMmnmglb 06393L. gb 3MMdmgds (33mogdal bGbIMEGNbgdom bywgds.

3ab@ggmo obomobal ML (33moe@gdal  LESbLsMEBNDgds Lbgswsbbgs dgommomss
dgbadmmgdgmo:

e Z-Lzsemgdon: Z-Lgomgdob Fgomeolb godmygbgds anmobbdmdl mommgnmo (33momals
Lodyoemm 360336gmmdol godmmamobs s 83 860d369mmdal gogmedl LEGebsMEGmm
3900bM5Dy;

e bmM3nMgds (-1; 1): bmEMdocgds —1-006 1-0b GoMamgddn anmobbdmdlb BEHg0z0
30M©5436950L 3933gmdom (33memgdolb 3603369mmmdgd0lb dmd(3935L —1-bs @ 1-L dmMalb;

e bm@mdnmgds (0; 1): 6m@3omgds 0-ob 1-0b Gofgmgddn anmobbdmdlb BMgngo
30M©5436950L 39339mdom (33momgdol 3603369emmd 930l 3md(3935L 0-Ls s 1-L ImMab;

¢ 35JLadnddg aoymezs: 3ogLod3dy  goymyalb  dgommeo  gMEobb3mdl (33 gdal
360d3b9mmd580L goymeol dom 3ogbodsmy& 3603369mmdady;

® Ladnommbg goymezs: (33mogdal 360d36gmmMdgda ngmggs dom Lodmamm 860d369mmdsdy;

* LBsbsMmBMMo 353bM: LEIbEIMG MmO Foobfmnlb dgmmeo guMmobbdmdl (33mogdol
8603369mmmd 930 goymezal oo bGobEsMEB MM gowabMadby.
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% 3Md0gMsmdonma 3mabGgMmadsznab 3g4s60Dd3a.
m3§ndsmyMa g5656nmqdal Igomen.

K Ls3gsmmas dgomea doMomose 35dnb godmaygbgds, Gmegbsi bogds 3ad3magbab
dg3mb37ds LFsGabGoznMma ghomdmomdab LA nMab dgbabgd.

©o39d30m, d931dog9dmons  303mmgbs, MHm3molb dobgogomss, LEIGALEGINMO gHmmd-
momdab bEOYJG S k 3ol gmabogsb dgoagds.

K bsdgsmmans dgomeab 39d39mdom dgbodmgdgmoas bgodob@ozneo ghmmdmomds ©s34mo
Bboe k  3mobEgmow, Mmdmgdoi gMmdsbgmanbsgsb @y dgadmgds Jg@dwds ©I3-
mEgd9mo/Gmdgmas dm@abyg A3 dgadmgds dg@n 3sbdaas.

K Ladgammms 3gomeom 3mab@gfmndsgnol 3g4560b30 3gdmgabontas:

*  530030M39md© bgds k 3maliggfmalb dgdmbgzggoma dgmfigzs;

e Jg9mga 3mab@amgdl dmEnl mdogd@gdo adw9bs(33m©gds5/35056560m@gds 03 byboom,

md dmbeogl:
3) 3mabEgMmgdabdns 3s6damgdabl 33Mnd(3n3ms 30bndnDdgds.
3) 3m3bEgMmgdbdm@mabn dsbdaemgdal 3oMas305m 35gbndndgds.

K bLsdgosmmms dgompan 3mab@gmgdal godmymaol d93ga b dggebogl Asdwgbsc
3603369mm35605 35b6bb333985/nb3MN30bs(305 Jamgdyem 3mab@gMmgdl dmmoab.

3ab@gMgdlb dmmol gobbbgeggdolb LGsGabGagzyma 360d36gmmzbgds dgodmgds dggobogl
g0dgmab 3@odgMmondal a53mygbgdom 3mobBgMgdnbdos s 3mab@gMmgddmmobo dobdomgdals
35605(30980L  dgofgdoomn  sbamabal  Loggdggmdy o6 T-3G0@gModol  (bGoMwybob
2060Bomgdol)  39339mdoom:  gmab@gPumo  (396@@maEgdal’  BgEsMgdomn  sBsmabal
bogg:pdgoer .

0y 3mdbBgmgdlb dmMmab 336Lbgaz9ds dgnsbogds Mmames 360d369mmm3zsbn, 3n3magbs
LEIGaLGZYMn gMmoMdmamdab k 3mabGgMse waygmgualb Fgbobgd 3960g0iaMmgdaymswe
Rynmgmgds, bengnm Babssm3mga d93mbzg3530 — gambogaznMgdymsc.

% 3mibBgMadsinab 3gomeal IgmRgzab 3GMEMmds

3mab@gmadoznal Lbgoobbzs 3gomeol oMbgdmds, dmbgdMogns, dowadl Fombgzob: Gab
dobggom dggomboma 3mab@gmodseznal 3mbimg@mmo dgommmn 3mba(39dms sbaemnbabol?

03 300b3godg gMm3bndzbgmmasbn  3obybob go(398s Igdmgdgmons.  aosbyzg@nmgds
33393635 bos doommb 33mg3z0Lb 30Mmdgdobs o JmabGgMmadszoal Lbgswsbbgs dgommmal
L3gEoGozoLb obgmzom, dogMsd 30bebdgbmbomons dgdmgan, bmaswo Lobalb Mg3m3gboszngdals
a0m35mabbobgde:

® 09 jommo 3mob@gModozoolb godmygbgds asbbszmommgdom 3GmEeJEogmos 353nb,
MmEgbsi LESGILEZYM ghmmdmaomdalb LEMNIG PGS ¢bmdas. 88 dgdmbggzeda,
3ob@gModazns gMmggzemn “obd39Mz3000” bLadnemgdss 0d mzombsdMoboom, Hm3 brgds
3mbs398ms LEMIBYM0b gsdmgmgbs, Mol Logydzgmdg dgbedmgdgmoas d93amao
3bamobals bbmMa dodoGoygmgdoo bomdommgs/3mMgd@mmo og9a339;

® 3mbo(zg8ms LEMNIB YO0l Tgbobgd >MLYdMmo 3ndmmgbal Jgdmbdgdol m3Gndsmama
Lodmamgds sfsng@msommo 3mab@gModa(3nss;

1

3maob@gPgmo (396@Gmapn gBbmEgds 356DM3amgdalb/60dsb-n30bgdalb bsdysmm 360d3z69mmdsb
dm3939ma 3mabGgmab gasGamgddoa.
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® sMs0gMatjoma 3ol gFndazool  dgomegdo ngfofmdonmmsb dgomgdoo  mEGO™
LEMogG0s s Bobo goadmygbgds mbgmbgdmmoas Mmdogd@ms oo MHomgbmdals 3odsto;

® M0g 393mb3935d0, 30b6dgbmboemns ngMaMdommoa s sfsngfsomo 3gmmegdol gHomd-
mo0go  go3mygbgds: mogednfgzgmom, ngfofdonmo dgommeolb 8gdggmdoo dgadmgds
3560boDM3OML  3mobBgMgdol Momabmds, d93maga 30, SMsngMsdoyman  dgom©ooc
3mbogl semagbomo Gom@gbmdal 3ol gMmgdaw Mmdogd@ms m3@ndsmnfa gobsbamgds.

©096Mma M3

©gbommamsds by  gadgo Bmegdamo ogdedjommao by 3mob@gmodaznal dgwgagdol

36030310 35dmbobzal/z0bmemobso300l ghm-gehma g3 (39 gdmmo dgmmeons.

©q6xMmmamadal dmaswn babg dgdgabsntos:
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©qbMmmamadal aombgzs (3odogyzms, "Bozombgs”) brpgds doM(sbbosb dofmggbag. + -93L
dm@ob sMbgdmmo 39MEG03ommtn sdmMgdgdol dnbgwgom dgbadmgdgmas 303bggmmo ndab
dgbobgd, oy Gmame  dodabofmgmdl  sgMgasonl  3GMmzgbo  (Mmame  gMmosbogds
3abBgMgdn): ogoanbmom, Mmdgmo 3mab@gmgdo gMm0sbogds mammgnem  doegdyem
3ab@gidn, 4563bodrgMM® 3ol gMgdolb MomEgbmds s domn vg3Mgas300b dndgzHmds.
3ab@gmgdal  bgdmom  Imomogbgdagmo  3mE0dmbGomyGa  dmbsjzgmn  @edmeg-
3960b/3sbdamgdol dmdgdlb god8mbobagb. dgbodsdabaw, dobdg Jomomgdymo 0b@gMzamgdol
35d39md0m dgbadmgdgmons gobgbodbmgcmo Mo edmmgdol dabgogom/Ms 356domby dmbos
3B gfMoms s3Mgas(309.

9L 0bgm@m3szns dgbadmagdgmos godmgoygbmm MmamE(y 6s6s3dmgatn gosbyzg@omgdol
dobomgda 0ol dgbobgd, o GmEol ©35LOYmme  3mabGgmadsnol 3Mmzgbo  oby
5dgbn  3mabBgMn  a3dmzgymor  0dobomgoal, Gmd  dmgdnmo  LEGALEZYMo
9mmdmomdol LEEOMIG NG Mo dgodmgds Mm3GodomnMmae s@abgmmb: 3mab@gmodszns
dgodmagds  aLEMMmdnmoe Rogmgommo 03  g@e3dg, Mm3malb dgdwmgasy 83390Mdw©
0bM9ds 3sbdamn/s3mMgds 3mabBgMgdlb Immab.

qbMmmamsdal 39dggmdom, sgMgmayg, 30mgdm mzgambaRobm 0bym@dszool 0dals dgbobgd,
93999300L g oMo Imz93ym  JmabGgmlb LEIGOLENIYMO ghMMOmamdal gbs oy ob
b9360/md0gddo.

124



36030Q336BMINTI3N060 LBITNAHIBY

% 3M535mad3bbdm3nmgdnsba bzosmamgdal daMomswn dnbdsba

36535ma56bmInmgdnsbn LzsmoMmgds, 3mabEgmmo s6smadal dbasgbow, g3MabEozmmo
boboomal 3gommons s dobo doMomswn Fobsbos dmbsigdes LEOENIGMGaL a33dmzgemg-
65/39LBsgms.

36030madbbmdnmgdnsba bgsmomMgdol s3mbagamns ©s339ds 0dal dgbobgd, Gm3 mdagd@ oo
byz0mgdb dmEob dbgogbgde-gobbbgeggdal 808s6Mmgdgdl gobsdommdgdl dofamawn/badsbabm
3obobnomgdmgdals (60d06-030b93930L) mo@abG G0 dg@Emmo LogMol oMmbgdmds. ofgwsb
353m3nbomg, Jgbadmgdgmos, Hm3 mdngd@gdo dmz0sbHmm Mmam s 3 bogc 3ol By B omado.

035bmdb, Mdngd@gdbs o BgMmBomgdl dmEalb ngymmabbdgds dgdwmagan Labol dgbodsedabmdes:
53 9gucmm 3baszbos mdngd@gda, dom I3069d dIMEMYds/3sbdaema LadsDobm Jobsbnosmgdmagdals
Logf(zgdo oo gbaGygal By Eomagdl dmab.

dgbodadabo, dMegemasbdmamgdasbo Lzsmamgds dgndmgds a3sbndoMGmL, Mmam (s 0d
390mEgdol gMomdmomds, Hmdgmos 39dzgmdomas(s bmM(sngmmgds:

® 50bgdnm dobabosmgdgmoms (60dsb-mzobgdoms) bogfsob 5g90s;
® 5Mbgdoo  dobobosmgdgmms  LogMigdo  ™dogd@qdob/BgMm@amgdal  3mbgoanMazonl
3mbb@Gnamgds.

36bgdoo 3dobsbosmgdgmas LogMsg, BOJ@MIMnzs, BoMIMdagbl dM33mas6Dma-
0mgd0sb Lzsmab, AmIgmoi RzgymagdMogo Lzsmal sbommannFns 038 mgombsbdMoboom, Gm3
™M60998 9L 3ggLbodadgds gom 33990 3Mmgd(30900/3mmEMENbsEgdn 93 LogM 3ol mgMdgddy.

3M030madbbm3nmgdnsbo bzsmamMgdol 3mb 3G g@&mn 53m(3569d0s:

o IMo35maobbmdnmagdosbn  dg@Emmn  LogMiab  v3g9ds,  MmIgmo  dmbszgdos
LEOYJGPOL sbabgal HbONbggmymal;
o 3Mo35maobdm3omygdosb dg@Hm  LogMgdn mdogd@ms  LgsmomMgds, g. o. dooo
0gcdgddg 3mg(3069ds;
e Lobyolb Imbozgdms LGOI NGl FobPsmabsins — dobo BoMdmeagbs Ig@Mym
LogF39d0 byBGomms 3Mbgagn@s3nal baboom;
e Jg@mnmo LogMzobs s BgMEomms 3mbgognMazoolb nb@gMm3mgds30s.
36535masbbmBomgdasbo LzsmoMgdol Lbodmmmm 3GmeEyd@ns dmbsisgdms bGOAndGumab
3mbgMs 3 mdngd@ms 3baogLgds-asblbbgzaggdaol @obsbosmgds, Mo, moz0b dbMog, domo
dobssmbmdMngo 0b@gM3cMg@o(300L Loggmdggmons s Imbs(zgdms sbamnDol dgdmamado g@o3gdals
303ommgdals 3obbodrmzMazL.

3Mogomadsbmdnmgdnsbo bgomomgdol dgomegdo M doMomo© KANBIQ 0ymePs: 3M33gG
36035ma56bMBamgdnsb bgomomgdsm s 9@ Mmem dMsgemasbbdmdamgdasb bzsmamgdac.

06539 @Mmn 3Moz0madsbbmdomgdnsbo bgomamgds godmoygbgds aodmagal Mngol mbydy,
boem 3g@ Mmoo — Momegbmdmozdy.

933060 bmommmaon®  33mg396dn  3Mo35masbbdmBaemgdosbo  bgsmamMgdol dgommeal
a0dmyqbgds dgodmgds go300bMmm, Mmames “begosmy@a Logmolb” 3osm@Gmamaogamgds,
bomm omgdamo dgogan — MmamM @3S, Mmdgmoa 93 bogcalb LGOI NESL sbobagl.
5308m3, IMog35mas6DmBnmgdosbo bzsmngdalb dgwgal bdnmMow bag@mem Au3gsb bmogdab.
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% 3M533ma36bm3nmgdansba bzsmamgdab godmygbgdal b3gznegnzs

36535ma56dmIamgdasba bzsmamMgdal 35dmygbgdoom bmommmaonsdo Lbgswabbgs s3m(36s
dgodmagds gosngmsb.

dobo a03myqbgds gobLs 3nmEgdoo guq@ucns 03 3gdmbzg39d3d0, MmmabLa(z 33506896 5LgdL:

e bog3mg3 bmEoosmy® dmgmgboms s dgdal, domeadn s@bgdyma aobbymdgdobs o bbgs
Lobob s3m 30gdnmgdgdal dgbbogms;

e boggmgzo Lmgosmy@n dmzgmgbgdol Mobgomgds Mgbdmbrgb@ms doge dnbogdgdmmao
M30M0&gbmdgdal (3MomMn@ g mmdolb) dobgogom o Y3oMoGgbmdsms dobogdgdals
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LogmEam 6935ty Logmmmoobs@m  LabEgdab mgMdgda  doGomoe  doboboosmgdemgdl
dggbededgds. abobo, god@mdMozem, ob  me@abBncn  gs6dmnmgdgdn/6ndsb-mzabgdgdas,
Mmdgmos Jobgozomsg 3Mbgdomae aobabodmgmgds Lagzmgzn dmzmgbgdol smdds, doMomswo
©59m 300gdm9dgd0 do0 J0dofom, 5GRg3560 M30Me@gbmdgdal 30bogdgdal Mmb' ©s . 3.

3M030masbbmdamgdosbo  bzsmomMgdolb  dgmgagdol  sbomadbs s 0bGgM3Mg@d(300L
360d3b9mm3bo s0mmgdl 3mba(3gdms dm3mggds 3093398460 dgomegdom.

3cgdab, a366ymdgdabs s Lbgs Lobab 3dmznEgdmmgdgdol 33mmgz0LslL dmbszgdomo
dm3mggdal dgommgda dgadmgds 94Mbmdmmglb 30MHednf 56 sMe30Mmadnd dnamdsb.

d0MEs3nMmn doamds anmobbdmdlb dmbszgdms dm3mggdsl  abgma Bgboom, mImal
3933gmdomoz  ox0dboMgds Mgbdmbogb@ms 3dogh JoMEsdam  (gdysmme) dbgsgzbgds-
396bb333930b g5Lgds Lo 3zmg3z0 dmzmabgdol/mdogd@gdol Byzomadl dmab.

dogomoma, 9Mmgbymo LG gHgmEB03gdal 33mgzolb O™ dgndmgds dgxoboglb dbgogbgds-
ao6bbgeggds bazzmasz gMm3bgdams Bamdmdomgbgmgdlb dmmal:

LEYmosSE domosb

36 3g53L 3a53bL
Jocnggmo-sgbsboa: 1 2 3 4 5 6 7
mbo-Joonggmo 1 2 3 4 5 6 7
Jscnggmo-6Gaba 1 2 3 4 5 6 7

©s . d.
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ANALYSIS OF SOCIOLOGICAL DATA
Expanded Syllabus
Summary
The main purpose of the Course is the acquaintance with the methodology of analysis of sociological
information. It includes 8 chapters intended for learning the basic methods, techniques and formal
languages of analysis for different kinds of sociological information.

The Course begins with the introduction into the principles and basic concepts of the methodology
of analysis of empirical sociologic data. A general survey of basic methods of analysis of
sociological information is given; the logic and program of sociological research are outlined.
Further, the methods of measurement in sociology are considered, different scales and the
specificity of their application in sociology are described.

Two chapters of the Course deal with the methods of construction and analysis of one-dimensional
and two-dimensional frequency distributions.

An important part of the Course is devoted to the description of various models used in sociology,
viz.: regression models, dispersion analysis models and factor analysis models. The methods of
cluster analysis and multidimensional scaling are also considered.

Chapter 1.1. Structure of empiric sociological investigation
Logic and program of sociological investigation. General survey of the methods of analysis of
sociological information. The role and place of hypotheses and their classification. Methodological
part of the program. Sampling. Preparation of data for analysis.

The following issues are considered in detail:

Structure of empiric sociological study. Correlation of stages of empiric sociological study.

® Analysis of basic conceptions.
® Role of hypotheses in empiric sociological study.

Sampling.

Information about the characteristics of a population can be obtained either by sampling or by a
census.

Sampling techniques may be classified as non-probability and probability techniques.

Non-probability sampling.

Non-probability sampling techniques depend on the aim of investigation and rely on the researcher’s
judgment.

1. Convenience sampling.

2. Judgmental sampling.

3. Quota sampling.

4. Snowball sampling.

Probability sampling.

In probability sampling techniques, sampling units are selected by chance. One also can determine
the precision of the sample estimates and inferences and make projections to the target
population.

1. Simple Random sampling — SRS.
2. Systematic sampling.

3. Stratified sampling.

4. Cluster sampling/ area sampling.
5. Sequential sampling.

6. Double sampling.
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Preparation of data for analysis.

Data preparation begins with a preliminary check of all questionnaires for completeness and
interviewing quality.

o Editing. It consists of screening questionnaires to identify illegible, incomplete, inconsistent, or
ambiguous responses.
Treatment of unsatisfactory responses
Assigning missing values.

Discarding unsatisfactory respondents.

Coding questions. Codebook. Coding questionnaires. A numeric code is assigned to
represent a specific response to a specific question, along with the column position that
code will occupy.

Transcribing.
e Data cleaning. Cleaning the data requires consistency checks and treatment of missing response.
1. Consistency checks.

2. Treatment of missing responses.

3. Casewise deletion.
4. Pairwise deletion.

Weighting.

Variable respecification.

Dummy variable.

Scale transformation.

Selecting a data analysis strategy. The selection of a data analysis strategy should be based
on the earlier steps of the research process, known characteristics of the data, properties of
statistical techniques, and the background and judgment of the researcher.

Chapter 1.2. The methods of measurement in sociology.

The problem of measurement of the sociological data. The scales used in sociology: naming scale,
order scale, interval scale, absolute scale. The fields of application of the scales, their properties and
the specificity of their use in sociology.

The following issues are considered in detail:

The concepts of measurement and variable in sociology.

o Classification of variables: nominal variable, ordinal variable, quantitative variables: interval
variable and absolute variable.

e Dichotomous variables.

o Classification of scales: nominal scale, ordinal scale, quantitative scales: interval scale and
absolute scale.

e Specificity of the usage of scales.

e Methods of scaling:

I. Comparative scales:

. Paired comparison scaling.

. Rank-order scaling.

. Constant sum scaling.

. Q-sort scaling.

. Scaling by Guttmann’s method.

O WNPEF

. Non-comparative scales:

. Continuous rating scale.

. Itemized rating scale.

. Likert scale/ summated scale.
. Semantic differential.

. Stapel scale.

O WNPEF
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Chapter 2. The one-dimensional frequency distributions.

Methods of construction of one-dimensional distributions. Statistics of one-dimensional
distributions. One-dimensional frequency distribution and one-dimensional statistics: measures of
central tendency and measures of dispersion.

“Descriptive” and “conjecturing” strategies of data analysis. The concept of mathematical
model. Statistics of one-dimensional distribution as indicators of the quality of a model.

Hypothesis testing.

The following issues are considered in detail:

Frequency distributions for discrete and continuous variables.

Relative frequency distributions, or proportions and percentage distributions.

Grouped and cumulative distributions.

Measurement interval or measurement class.

Statistical table.

Visual display of quantitative information. Diagrams or graphs. Histogram. Polygon.

Measures of central tendency.

Mean. The arithmetic mean/average is the most common measure of central tendency. It can

be calculated only for continuous distributions. The values of all observations are added

together and divided by the number of observations.

e Median: the outcome that divides an ordered distribution exactly into halves. The median

applies only to variables whose categories can be ordered from lowest to highest.

Mode: the category with the largest number/highest percentage of observations.

Bimodal distribution.

Measures of dispersion.

Index of diversity and qualitative variation. The index of diversity, D, measures whether two

observations selected randomly from a population are likely to fall into the same or into

different categories. To calculate D, we simply square the proportion of cases in each of the N

discrete categories, sum these squares, and subtract from 1.

e Range. A distribution's range is defined as the difference between the largest and smallest
scores.

o Average absolute deviation: the mean of the absolute values of the difference between a set of

continuous measured and their mean.

Variance: the mean square deviation of a continuous distribution.

Standard deviation: the positive square root of the variance.

Coefficients of variation.

Symmetric distributions and nhonsymmetrical distribution.

Normal distribution.

Skewness. Skewed distribution -- a distribution that is nonsymmetrical about its median

value, having many categories with small frequencies at one end.

e Positive skew -- the tail of a skewed distribution is to the right of the median/mean greater
than median.

o Negative skew -- the tail of a skewed distribution is to the left of the median/median greater
than mean.

e Standardized scores/Z Scores: a transformation of the scores of a continuous frequency

distribution by subtracting the mean from each outcome and dividing by the standard

deviation.

Hypothesis testing:

® A general procedure for hypothesis testing.

e Formulating the hypothesis. Null hypothesis -- a statistical hypothesis that one usually
expects to reject. Symbolized Hy. Alternative hypothesis -- a secondary hypothesis about the
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value of a population parameter that often reverses the research or operational hypothesis.
Symbolized H..

® Selecting an appropriate test.

e Type | error/false rejection error: a statistical decision error that occurs when a true null
hypothesis is rejected, its probability is alpha.

® Probability (alpha) level: the probability selected for rejection of a null hypothesis, which is
the likelihood of making a Type | error.

e Type Il error/false acceptance error: a statistical decision error that occurs when a false null
hypothesis is not rejected, its probability is beta.

e Power of a test: a probability of correctly rejecting Ho when Hy is false.

® Suspending judgment: a position taken by a researcher when the results of a statistical test
permit neither clear rejection nor clear acceptance of the null hypothesis or alternative
hypothesis.

® t test: a test of significance for continuous variables where the population variances is

unknown and the sample is assumed to have been drawn from a normally distributed
population.

® One-tailed hypothesis test: a hypothesis test in which the alternative is stated in such a way
that the probability of marking a Type | error is entirely in one tail of a probability distribution.

e Two-tailed hypothesis test: a hypothesis test in which the region of rejection falls equally
within both tails of the sampling distribution.

Chapter 3. The two-dimensional frequency distributions.

The models of statistical relation in two-dimensional tables. The idea of relation coefficient.
y-square coefficient and its derivative coefficients.

The idea of range correlation coefficient. Gamma-coefficient, Spearman’s and Candle’s
coefficients.

Cross-tabulation are tables that reflect the joint distribution of two or more variables. In cross-
tabulation, the percentages can be computed either columnwise, based on column totals, or
rowwise, based on row totals. The general rule is to compute the percentages in the direction of
the independent variable, across the dependent variables.

Often the introduction of a third variable can provide additional insights. The chi-square statistic is
a test of the statistical significance of the observed association in a cross-tabulation.

Parametric and nonparametric tests are available for testing hypothesis related to differences. In
the parametric case, the t test is used to examine hypothesis related to the population mean.
Different forms of the t test are suitable for testing hypotheses based on one sample, two
independent samples, or paired samples.

The following issues are considered in detail:

Cross-tabulation/contingency tables.

e Chi-square statistic.

e Chi-square distribution: a family of distributions, each of which has different degrees of
freedom, on which the chi-square test statistics is based.

e Contingency coefficient.

e Parametric tests and nonparametric tests.

o F-test/F-distribution: a theoretical probability distribution for one of a family of F ratios having vy
and u; df in the numerator and denominator, respectively.
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Chapter 4. Regression models.

Simple and multiple linear regression model. Coefficient of multiple correlation and determination
coefficient. Regression coefficients. Restrictions of the regression model.

Bivariate regression derives a mathematical equation between a single metric criterion variable
and a single metric predictor variable. The equation is derived in the form of a straight line by using
the least-squares procedure.

When the regression is run on standardized data, the intercept assumes a value of 0, and the
regression coefficients are called beta weights.

The strength of association is measured by the coefficient of determination, r?, which is obtained by
computing a ratio of SS,¢4 to SS,.

The standard error of estimate is used to assess the accuracy of prediction and may be interpreted
as a kind of average error made in predicting Y from the regression equation.

Multiple regression involves a single dependent variable and two or more independent variables.
Nominal or categorical variables may be used as predictors by coding them as dummy variables.

The following issues are considered in detail:

o Dependent or criterion variable and independent or predictor variable/variables.

e Scatterplot: a type of diagram that displays the co-variation of two continuous variables as a
set of points on a coordinate system.

Bivariate regression: a regression of Y on X.

o Prediction equation: a regression equation without the error term, useful for predicting the
score on the dependent variable from the independent variable, or variables.

e Linear regression model: a model that takes into account deviations from the linear prediction
by showing the linear relationship between a continuous dependent variable and one or more
independent variables, plus error term.

o Error term: the difference between an observed score and a score predicted by the model.

¢ Residual: the amount that remains after subtracting the prediction equation from the linear
regression model.

e Least squares: a method for obtaining estimates of regression equation coefficients that
minimizes error sum of squares.

e Bivariate regression coefficient: a parameter estimate of a bivariate regression equation that
measures the amount of increase or decrease in the dependent variable for a one-unit
difference in the independent variable.

e Covariance: the sum of the product of deviations of the Xs and Ys about their respective
means, divided by N-1 in the sample and N in the population.

e Partitioning the sum of squares: SStoraL = SSrecression + SSerrOR-

o Coefficient of determination expresses the amount of variation in the dependent variable
explained or accounted for by the independent variable or variables in a regression equation.

e Correlation coefficient: a measure of association between two continuous variables that
estimates the direction and strength of linear relationship.

e Homoscedasticity: a condition in which the variances of the prediction errors are equal at
every outcome of the predictor variable.

e Comparing two regression models.

e Correlation difference test: a statistical test to determine whether two correlation coefficients
differ in the population.

o Regression difference test: a statistical test to determine whether two correlation coefficients
differ in the population.

¢ Multiple regression analysis: a statistical technique for estimating the relationship between a
continuous dependent variable and two or more continuous or discrete independent/predictor variables.
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e Index: a variable that is a summed composite of other variables that are assumed to reflect
some underlying construct.

o Construct: unobserved concept used by social scientists to explain observation.

Indicator: observable measure of underlying unobservable theoretical construct.

e Multiple regression coefficient: a measure of association showing the amount of increase or
decrease in a continuous dependent variable for a one-unit different variable, controlling for the
other independent variable/variables.

o Part correlation: a measure of the proportion of variance in a dependent variable that an
independent variable can explain, when squared, after independent variable in a multiple
regression equation.

e Multiple correlation coefficient: the coefficient for a multiple regression equation, which,
when squared, equals the ratio of the sum of squares due to regression to the total sum of
squares.

e Standardization. Partial regression coefficient/p coefficients: the effect of regressing a
dependent variable on an independent variable, controlling for one or more other independent
variable.

Multiple regression with K independent variable.

e Multicollinearity.

Chapter 5. Dispersion analysis models.

Dispersion analysis. Possibilities and restrictions. Single-factor (ANOVA) and multi-factor (MANOVA)
dispersion models. Methods of pair comparisons in the dispersion analysis. Possibilities of
visualization of the results of a single-factorial dispersion analysis.

In ANOVA the dependent variable is metric and the independent variables are all categorical, or
combinations of metric and categorical variables.

One-way ANOVA involves a single independent categorical variable.

The total variation in the dependent variable is decomposed into two components: variation related to
the independent variable and variation related to error.

The null hypothesis of equal means is tested by an F statistic, which is the ratio of the mean square
related to the independent variable to the mean square related to error.

N-way analysis of variance involves the simultaneous examination of two or more categorical
independent variables. A major advantage is that the interactions between the independent
variables can be examined. The significance of the overall effect, interaction terms, and main
effects of individual factors is examined by appropriate F tests. It is meaningful to test the
significance of main effects only if the corresponding interaction terms are not significant.

In repeated measures analysis of variance, observations on each subject are obtained under each
treatment condition. This design is useful for controlling for the differences in subjects that exist prior
to the experiment. Non-metric analysis of variance involves examining the differences in the central
tendencies of two or more groups when the dependent variable is measured on an ordinal scale.

Multivariate analysis of variance (MANOVA) involves two or more metric dependent variables.

The following issues are considered in detail:

e The ANOVA model: an ANOVA asks what proportion of the total variation in dependent variable
Y can be attributed to individual i’s membership in the j-th group classification.

e Error term in ANOVA: that part of an observed score that cannot be attributed to either the
common component or the group component.

e Total sum of squares: a number obtained by subtracting the scores of a distribution from their
mean, squaring, and summing these values.
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e Between sum of squares: a value obtained by subtracting the grand mean from each group
mean, squaring these differences for all individuals and summing them.

¢ Within sum of squared: a value obtained by subtracting each subgroup mean from each
observed score, squaring, and summing .

¢ Homoscedasticity: a condition in which the variances of two or more population distributions are

equal.

One-way analysis of variance.

N-way analysis of variance.

Multivariate analysis of variance — MANOVA.

Analysis of covariance — ANCOVA.

Interaction. Ordinal interaction. Disordinal interaction.

Multiple n%

Significance of the overall effect.

Significance of the interaction effect.

Significance of the main effect of each factor.

Multiple comparison tests.

Chapter 6. Factor analysis models.

Introduction into latent variables models. Basic ideas of factor analysis. The possibilities and
restrictions of a factor model. The problem of definition of number of the factors. The problem of
omitted data and possibilities of its solution.

In analysis of variance and multiple regression, one variable is considered as the dependent or
criterion variable and the others as independent or predictor variable/variables. However, no such
distinction is made in factor analysis. Rather, factor analysis is an interdependent technique in that
an entire set of interdependent relationship is examined.

Factor analysis is a class of procedures used for reducing and summarizing data. Each variable is
expressed as a linear combination of the underlying factors. Likewise, the factors themselves can
be expressed as linear combinations of the observed variables. The factors are extracted in such a
way that the first factor accounts for the highest variance in the data, the second the next highest,
and so on. Additionally, it is possible to extract the factors so that the factors are uncorrelated, as
in principal components analysis.

In formulating the factor analysis problem, the variables to be included in the analysis should be
specified based on past research, theory, and the judgment of the researcher. These variables
should be measured on an interval or ratio scale. Factor analysis is based on a matrix of correla-
tion between the variables.

The two basic approaches to factor analysis are principal components analysis and common factor
analysis. In principal components analysis, the total variance in the data is considered. Principal
components analysis is recommended when the researcher's primary concern is to determine the
minimum number of factors that will account for maximum variance in the data for use in subse-
guent multivariate analysis.

In common factor analysis, the factors are estimated based only on the common variance. This
method is appropriate when the primary concern is to identify the underlying dimensions, and when
the common variance is of interest. This method is also known as principal axis factoring.

Factor scores can be computed for each respondent. Alternatively, surrogate variables may be
selected by examining the factor matrix and selecting for each factor a variable with me highest or
near-highest loading. The differences between the observed correlations and the reproduced
correlations, as estimated from the factor matrix, can be examined to determine model fit.
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The following issues are considered in detail:

e Factor analysis model.

e Statistics associated with factor analysis: correlation matrix, communality, eigenvalue, factor
loading, factor loading plot, factor matrix, factor scores, Kaiser-Meyer-Oklin measure of sampling
adequacy, percentage of variance, residuals, scree plot.

e Principal components analysis: an approach to factor analysis that considers the total variance
in the data.

¢ Common factor analysis: an approach to factor analysis that estimates the factors based only
on the common variance.

e Determination of the number of factors: a priori determination, determination based on
eigenvalues, determination based on scree plot, determination based on percentage of variance,
determination based on Split-Half reliability, determination based on significance tests.

e Rotation of factors:

1. Orthogonal rotation: a rotation of factors in which the axes are maintained at right angles.

2. Varimax procedure: an orthogonal method of factor rotation that minimizes the number of
variables with high loading on a factor, thereby enhancing the interpretability of the factors.

3. Oblique rotation: a rotation of factors when the axes are not maintained at right angles.

e Factor scores: a composite scores estimated for each respondent on the derived factors.
Selection of surrogate variables. Surrogate variables are a subset of original variables
selected for use in subsequent analysis.

e Interpretation of factors.

Chapter 7. Methods of cluster analysis.

Basic idea of the cluster analysis method. The concepts of “cluster form” and distance function.
Hierarchic and non-hierarchic cluster methods. Cluster analysis of objects and variables.

Cluster analysis is used for classifying objects or cases, and sometimes variables, into relatively
homogenous groups. The groups or clusters are suggested by the data and are not denned a priori.

The variables on which the clustering is done should be selected based on past research, theory,
the hypotheses being tested, or the judgment of the researcher.

An appropriate measure of distance or similarity should be selected. The most commonly used
measure is the Euclidean distance or its square.

Clustering procedures may be hierarchical or nonhierarchical.

Hierarchical clustering is characterized by the development of a hierarchy or tree-like structure. Hi-
erarchical methods can be agglomerative or divisive.

Agglomerative methods consist of linkage methods, variance methods, and centroid methods.
Linkage methods comprise single linkage, complete linkage, and average linkage. A commonly used
variance method is Ward's procedure.

The nonhierarchical methods are frequently referred to as k-means clustering. These methods can
be classified as sequential threshold, parallel threshold, and optimizing partitioning.

Hierarchical and nonhierarchical methods can be used in tandem. The choice of a clustering
procedure and the choice of a distance measure arc interrelated.

The number of clusters may be based on theoretical, conceptual, or practical considerations. In
hierarchical clustering, the distances at which the clusters are being combined is an important criterion.
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The relative sizes of the clusters should be meaningful. The clusters should be interpreted in terms of
cluster centroids. Often it is helpful to profile the clusters in terms of variables that were not used for
clustering. The reliability and validity of the clustering solutions may be assessed in different ways.

The following issues are considered in detail:

e Hierarchical clustering: a clustering procedure characterized by the development of a hierarchy
or tree-like structure.
o Agglomerative clustering: a hierarchical clustering procedure in which each object starts out in
a separate cluster. Clusters are formed by grouping objects into bigger and bigger cluster.
o Divisive clustering: a hierarchical clustering procedure in which all objects start out in one giant
cluster. Clusters are formed by dividing this cluster into smaller clusters.
¢ Nonhierarchical clustering: a procedure that first assigns or determines a cluster center and
then groups all objects within from the center.
e Selection of a distance measure:
1. Euclidean distance: the square root of the sum of the squared differences in values for each
variable.
Square of the Euclidean distance.
The city-block/Manhattan distance. Manhattan distance between two objects is the sum of
the absolute differences in value for each variable.
4. The Chebyshev distance. The Chebyshev distance between two objects is the maximum
absolute difference in values for any variable.
e Selection of a clustering procedure for hierarchical clustering:
1. Linkage methods: agglomerative methods of hierarchical clustering that cluster objects
based on a computation of the distance between them.
2. Single linkage method: a method that is based on maximum distance or the further
neighbor approach.
3. Average linkage method: a linkage method based on the average distance between all pair
is from each of the cluster.
4. Variance method: an agglomerative method of hierarchical clustering in which clusters are
generated to minimize the within-cluster variance.
5. Ward's procedures: a variance method in which the squared euclidean distance to the
cluster means is minimized.
6. Centroid method: a variance method of hierarchical clustering in which the distance
between two clusters is the distance between their centroids (means for all the variables).
e Selection of a clustering procedure for nonhierarchical clustering:

2.
3.

1. Segmental threshold method: a nonhierarchical clustering method in which a cluster center
is selected and all objects within a prespecified threshold value from the center are grouped
together.

2. Parallel threshold method: a nonhierarchical clustering method that specifies several
cluster centers at once. All objects that within a prespecified threshold value from the center
are grouped together.

3. Optimizing partitioning method: a nonhierarchical clustering method that allows for later
reassignment of objects to clusters to optimize an overall criterion.

e Making decision on the number of clusters.
e Interpretation and profiling of clusters.
¢ Assessment of the validity of clustering.

Chapter 8. Multidimensional scaling.

Basic ideas of multidimensional scaling model. Scaling of objects and scaling of variables. The
indicators of model quality. The possibilities of two-dimensional and multidimensional projection of
modeling results.
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Multidimensional scaling is used for obtaining spatial representations of respondents perceptions
and preferences. Perceived or psychological relationships among stimuli are represented as
geometric relationships among points in a multidimensional space. Formulating the MDS problem
requires a specification of the brands or stimuli to be included. The number and nature of brands
selected influences the resulting solution. Input data obtained from the respondents can be related
to perceptions or preferences. Perception data can be direct or derived. The direct approaches are
more common in marketing research.

The selection of an MDS procedure depends on the nature (metric or non-metric) of the input data
and whether perceptions or preferences are being scaled. Another determining factor is whether the
analysis will be conducted at the individual or aggregate level. The decision about the number of
dimensions in which to obtain a solution should be based on theory, interpretability, elbow criterion,
and ease-of-use considerations. Labeling the dimensions is a difficult task that requires subjective
judgment. Several guidelines are available for assessing the reliability and validity of MDS solutions.
Preference data can be subjected to either internal or external analysis. If the input data are of a
gualitative nature, they can be analyzed via correspondence analysis. If the attribute-based
approaches are used to obtain input data, spatial maps can also be obtained by means of factor or
discriminant analysis.

The following issues are considered in detail:

e Multidimensional scaling — MDS: a class of procedures for representing perceptions and
preferences of respondents spatially by means of a visual display.
e Basic concepts in multidimensional scaling.
e Statistics and terms associated with multidimensional scaling: similarity judgments, preference
rankings, stress, spatial map, coordinates, unfolding.
¢ Input data for multidimensional scaling:
1. Perceptions: direct/similarity judgments and derived/attribute ratings.
2. Preferences.
e Selection of a multidimensional scaling procedure.
Metric multidimensional scaling: a multidimensional scaling method that assumes input data are
metric.
¢ Non-metric multidimensional scaling: a type of multidimensional scaling method that assumes
the input data are ordinal.
e Making decision on the number of dimensions:
1. A priori knowledge: a theory or past research may suggest a particular number of
dimension.
2. Interpretability of the spatial map.
3. Elbow criterion: a plot of stress versus dimensionality used in MDS. The point at which an
elbow or a sharp bend occurs indicates an appropriate dimensionality.
4. Ease of use. It is generally easier to work with two-dimensional maps or configurations than
with those involving more dimensions.
5. Statistical approaches are also available for determining the dimensionality.
e Interpretation of the configuration.
e Assess of reliability and validity.
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