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 8002 NUHAT LABOLG SISIRK AMALES HAIPUR RAKUT IALIN SATILIBATS – 0102   
 natakedneP  ledoM noitcerroC rorrE )MCE(  

 
otnawsuK  

 
ibmaJ satisrevinU PIKF imonokE nakididneP rajagneP ffatS  

 
 

kartsbA  
 

nay labolg sisirk kapmaD  aisenodnI naimonokerep padahret 0102 aggnih 8002 nuhat adap idajret g
 isubirtnokreb gnay imonoke rotakidni aparebeB .isautkulf imalagnem haipur rakut ialin naktabikagnem

j ,)KHI( nemusnoK agraH skednI halada haipur rakut ialin aynisautkulfreb naktabikagnem  gnau halmu
 nagnubuh iuhategnem kutnU .IBS agnub ukus nad ,)PII( irtsudnI iskudorP skednI ,)1M( radereb gnay
 gnay itrepes tubesret nedneped lebairav nad nednepedni lebairav aratna gnajnap akgnaj nagnabmiesek

sruk( rakut ialin nautnenep iroet helo nakparahid  naka retenom natakednep nakanuggnem nagned )
 uata uggnaggnep nahalasek iskerok sisilana edotem nakanugrepid ledoM noitcerroC rorrE  ( MCE .)  

 IBS nad 1M ,PII ,KHI rotkaf helo ihuragnepid niales haipur rakut ialin satilibats ,gnajnap akgnaj malaD
uragnepid aguj  mret rorre lebairav helo ih εt  neisifeok awhab nakujnunem MCE  nagned isamitse lisaH .

εt  iapacnem kutnu kednep akgnaj iskerk iagabes ledom malad id naktapmetid kutnu nakifingis tagnas
 rasebes utiay ,gnajnap akgnaj malad nagnabmiesek - 391483,0  kujnunem gnay  egnahcxe ialin awhab na

 iskerokid ulrep aggnihes ,ayngnajnap akgnaj ialin sata id adareb nakukalid ini naitilenep taas adap etar
 rasebes aynnalub paites  391483,0 .gnajnap akgnaj malad nagnabmiesek iapacnem kutnu  

 
:icnuK ataK   ,haipur rakut ialin satilibatS  8002 nuhat lablog sisirk amales imonoke rotakidni nahaburep

– ledoM noitcerroC rorrE ,0102  ( MCE .)  
 
 

NAULUHADNEP .I  
1.1  gnakaleB rataL  

  adap idajret gnay labolg sisirK
 awabmem 0102 nuhat aggnih 8002 nuhat
 naimonokerep isidnok padahret huragnep

 laH .aisenodnI  aisenodnI anerak idajret ini
 aragen nakapurem ymonoce nepo llams  

 imonoke nagnutnagretek ikilimem gnay
aragen padahret raseb pukuc -  aragen

 iagabeS .aporE nad akiremA itrepes ujam
 nanurunep idajret akitek ,susak hotnoc
 akiremA takaraysam ileb ayad

ktabikagnem  irad ropmi naatimrep na
 nagneD .gnarukreb idajnem aisenodnI
 imalagnem ropske alibapa ,naikimed
 nakbabeynem naka akam nanurunep
 narayabmeP acareN tisived aynidajret
 natatac anamiagabeS .)IPN( aisenodnI
 tubesret sisirk tabika ,aisenodnI knab irad

runem halet  2,2 $SU aggnih IPN naknu
 .)0102 ,IB( railim  

 aguj IPN tisived ,uti gnipmasiD
 ladom narila ayniggnit helo ihuragnepid
 taruS rasap adap iregen raulek gnisa
 knaB takifitreS nad )NUS( arageN gnatU
 fitagen nemitnes aynadA .)IBS( aisenodnI

agnauek rasap padahret  aguj labolg n
 nad laisnanif acaren naktabikagnem
 rotsevni arap anerak tisifed idajnem ladom
 tesa naksapelem kutnu ahasureb gnisa
 isidnok irad rasebret kapmaD .aynlaisnanif
 ,rutkafunam rotkes aynhamelem halada ini

 agitrepes iasaugnem ini rotkes anamid
 irad  kapmadreb aggnihes naimonokerep

 irtsudnI iskudorP skednI nanurunep adap
 .)PII(  

 ini labolg sisirk ipadahgnem malaD
aragen -  akiremA nad aporE aragen

 satidiuqil naktategnem kutnu ahasureb
 aggnihes ,rallod amaturet ayngnau atam

m iregen malad ek rallod yalppus  idajne
 rakut ialin naikimed nagneD .gnarukreb
 uata nanaket imalagnem haipur
 naka haipur iserped nupikseM .iserpedret
 ,iregen malad isidnok nakgnutnugnem
 idajnem iskudorp gnias ayad anamid

agrah nad takgninem -  kudorp agrah
 alib harum hibel fitaler idajnem

id agrah nagned nakgnidnab -  kudorp agrah
 kadit ini lah numan ,ropmi irad sinejes

aragen anerak idajret -  aguj nial aragen
 ayngnau atam iserped imalagnem
 takaraysam ileb ayad taubmem aggnihes
 .nurunem aynmumu adap aragen paites id

at adap idajret gnay anamiagabeS  nuh
 7,71 nurut aisenodnI ropske ialin ,9002
 nakgnidnabid alib hadner hibel nesrep
 8002 nuhat adap nanurunep nagned

.)0102 ,SPB( nesrep 63 iapacnem  
 

2.1  halasaM nasumureP  
 sahabid naka ini naitilenep malaD

rotkaf ianegnem -   gnay rotkaf
lin isnetsiske ihuragnepmem   rakut ia
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 irad tahilid )etaR egnahcxE( haipur
rotakidni -  skednI ,inkay imonoke rotakidni

 gnaU halmuJ ,)KHI( nemusnoK agraH
 irtsudnI iskudorP skednI ,)1M( radereB
 nagned )IBS( IBS agnuB takgniT ,)PII(
 nahalaseK ledoM nakanuggnem

 noitcerroC rorrE( uggnaggneP  )ledoM
 gnay nahalasamrep nupadA .MCE uata

:halada sahabid naka  
.1  lebairav hakapA -  nednepedni lebairav

 ,)KHI( nemusnoK agraH skednI
 skednI ,)1M( radereB gnaU halmuJ
 agnuB takgniT ,)PII( irtsudnI iskudorP

amasreb araces )IBS( IBS -  amas
is gnay huragnep iaynupmem  nakifing

 nedneped lebairav padahret
etar egnahcxE . 

.2  gnabmiesek nakaregrep anamiagaB -
 ujunem kednep akgnaj na
 irad gnajnap akgnaj nagnabmiesek
 helo naklubmitid gnay huragnep
 padahret nednepedni elbairav

 .nedneped elbairav  
 

naitileneP naujuT 3 .1  
T  irad nauju  halada ini naitilenep

 huragnep anamiagab tahilem kutnu
 halmuJ ,)KHI( nemusnoK agraH skednI
 iskudorP skednI ,)1M( radereB gnaU
 )IBS( IBS agnuB takgniT ,)PII( irtsudnI  

 padahret )ETARCXE( rakuT ialiN   amales
 nuhat labolg imonoke sisirk 8002 -  0102

aj malad kiab  malad nupuam kednep akgn
.gnajnap akgnaj  

 
AKATSUP NAUAJNIT .II  

 
1.2  rakuT ialiN naitregneP  

 gnay gnaU ataM rakuT ialiN
 R luaP turuneM ,sruK tubesid aynnial
 halada )0002( tlevsbO nad namgurK
 utaus irad gnaU ataM haubes agraH
 nakataynid uata rukuid gnay aragen

ad  nakgnadeS .aynnial gnau atam mal
 ialiN uata sruK ) 7991( erotavlaS turunem
 gnaU ataM utaus agraH halada rakuT

.aynnial gnaU ataM padahret  
  

2.2   ialiN ihuragnepmeM gnay rotkaF
rakuT  

 helo ihuragnepid  rakut ialiN
 nial aratna , imonoke latnemadnuf lebairav

halmuj   liir tuptuo takgnit ,radereb gnau
 nad dlanoDcaM( agnub ukus takgnit nad
 la.te rekcuT uti aratnemeS .)2991 ,rolyaT
 isalfni lebairav nakhabmanem )1991(
 alup ada uti nialeS .tubesret ledom malad
 asa nakgnabmitrepmem gnay monoke

( rasap  )tnemitnes tekram  abes  rotkaf iag
 ialin aynhadner iggnit nakutnenem gnay

 iagabes aynnasalejnep nupadA .rakut
:tukireb  

.a  fitaler isalfni ujaL  
malaD  gnisa atulav rasap  ,

b lanoisanretni nagnagadrep  malad kia
 rasad idajnem asaj uata gnarab kutneb

rasap malad amatu gnay  atulav   ,gnisa
nahaburep aggnihes  agrah   iregen malad

padahret fitaler gnay  agrah   iregen raul
 gnay rotkaf iagabes gnadnapid

nakaregrep ihuragnepmem   atulav sruk
gnisa  iagabes akiremA akij ,aynlasiM .

gnagad artim   takgnit imalagnem aisenodnI
akam iggnit pukuc gnay isalfni   agrah

gnarab   ,iggnit hibel idajnem aguj akiremA
 padahret naatnimrep sitamoto aggnihes

arab  imalagnem fitaler nagnagad gn
.nanurunep  

takgniT .b  natapadnep  fitaler  
 ihuragnepmem gnay nial rotkaF
 rasap malad narawanep nad naatnimrep
  nahubmutrep ujal halada gnisa gnau atam

padahret liir  agrah - agrah   ujaL .iregen raul
 iregen malad liir nahubmutrep

pid  atam sruk nakhamelem naka nakarikre
nakgnadeS .gnisa gnau  natapadnep   liir

 naktakgninem naka iregen malad
naatnimrep  atulav   fitaler gnisa

 gnay ylppus nagned nakgnidnabid
.aidesret  

fitaler agnub ukuS .c  
 agnub ukus nakianeK

regen malad satifitka naktabikagnem  i
 mananep arap igab kiranem hibel idajnem
 .iregen raul nupuam iregen malad ladom
 gnurednec ladom namananep aynidajreT
 gnau atam ialin aynkian naktabikagnem
 adap gnutnagret aynaumes gnay
 agnub ukus takgnit naadebrep aynraseb

kam ,iregen raul id nad malad id  ulrep a
 malad id ,harum hibel gnay anam tahilid
 naikimed nagneD .iregen raul id uata
 naka uti naadebrep irad rebmus
 sruk nakianek aynidajret nakbabeynem
 gnau atam padahret gnisa gnau atam

.iregen malad  
hatniremep lortnoK .d  

 awhab ,)7991( arudaM turuneM
bek  ihuragnepmem asib hatniremep nakaji

 iagabreb malad rakut ialin nagnabmiesek
: kusamret lah  

)1(   natabmah iradnihgnem kutnu ahasU
rakut ialin  atulav  .gnisa  

)2(   natabmah iradnihgnem kutnu ahasU
.iregen raul nagnagadrep  

)3(    gnau rasap id isnevretni nakukaleM
nagned utiay   ilebmem nad laujnem

 .gnau atam  
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)4(   orkam lebairav padahret huragnepreB
  nad agnub ukus takgnit ,isalfni itrepes

takgnit  .natapadnep  
)5(  isatkepskE  

 ihuragnepmem gnay amilek rotkaF
rakut ialin  atulav   isatkepske halada gnisa

 amaS .naped asam id rakut ialin uata
pes  rasap ,nial gnay nagnauek rasap itre

 paites padahret tapec iskaereb salav
 .naped ek kapmad ikilimem gnay atireb
 ianegnem atireb ,hotnoc iagabes naD
 nikgnum SA id isalfni aynkajnolem lakab
 salav gnagadep nakbabeynem asib

nakarikrepmem anerak ,ralloD laujnem  
 .naped asam id nurunem naka ralloD ialin
 rakut ialin nakenem naka gnusgnal iskaeR

 .rasap malad ralloD  
 

3.2  KHI naitregneP  
 gnay skednI halada KHI
 gnarab agrah nahaburep nakrabmaggnem
 takaraysam ismusnokid gnay asaj nad
 utkaw edoirep utaus adap mumu araces

ret  halet gnay utkaw edoirep nagned utnet
 halet gnay utkaw edoireP .nakpatetid
 nagnutihrep rasad iagabes nakpatetid
 amas nakutnetid gnidnabmep uata

.001 nagned  
 

4.2  radereB gnaU halmuJ naitregneP  
 ialin halada radereb gnau halmuJ

nat id adareb gnay gnau nahurulesek  nag
 malad radereb gnau halmuJ .takaraysam

( tipmes itra yenom worran  halmuj halada )
 latrak gnau sata iridret gnay radereb gnau

.larig gnau nad  
D + C = 1M  

:anamiD  
1M  =  itra malad radereb gnay gnau halmuj

tipmes  
C =  gnau+satrek gnau=( latrak gnaU

)magol  
D = u kec uata larig gna  

 halada )2M( saul itra malad radereb gnaU
 emit( akgnajreb otisoped habmatid

,)tisoped  
DT + 1M = 2M  

:anamiD  
saul itra malad radereb gnau halmuj = 2M  

)tisoped emit( akgnajreb otisoped = DT  
 gnutihid gnay ,sinket araceS

eb gnau halmuj iagabes  gnau halada rader
raneb gnay -  nagnat id adareb raneb

 nagnat id adareb gnay gnaU .takaraysam
 atres ,)lartnes knab nad mumu knab( knab
 kilim )latrauk( magol nad satrek gnau
 gnau iagabes gnutihid kadit hatniremep

.radereb  
 

5.2   iskudorP skednI naitregneP
irtsudnI  

I  irtsudnI iskudorP skedn
 kisif tuptuo narukugnep nakapurem
 .lanoisan satilitu nad gnabmat ,kirbap
 satisapak nataafnamep takgniT
 ayad rebmus nataafnamep naknimrecnem

 .aidesret gnay  irtsudni iskudorP
 ,kirbap anamiagab naktahilrepmem

rpreb satilitu nad gnabmat  aneraK .iskudo
 agitrepes iasaugnem rutkafunam rotkes
 ikilimem ini rotkes naropal ,naimonokerep
 .rasap ukalirep padahret raseb huragnep
 irebmem satilitu nataafnamep takgniT
 irtsudni satisapak huaj aparebes isamitse
 nataafnamep takgnit akiJ .naktaafnamid

ret  tapad ini lah )%58 sata id( iggnit ulal
 gnay isalfni aynidajret gnorodnem

.iskudorp tabmahgnem   
 

6.2   knaB takifitreS naitregneP
aisenodnI  

 )IBS( aisenodnI knaB takifitreS
 akgnaj isatsevni nemurtsni nakapurem
 gnay )nuhat utas irad gnaruk( kednep

helo naktibretid   gnay ,aisenodnI knaB
 agajnem kutnu halada aynamatu isgnuf

.aisenodnI retenom satilibats   nagneD
 iulalem nakukalid gnay( IBS naktibrenem
 tapad IB akam ,)gnalel emsinakem
 id radereb gnay gnau( satidiukil pareynem
 haipur rakut ialin aggnihes ,)takaraysam

apad .nakiladnekid t  
 

7.2  MCE naitregneP  
 atad nakanuggnem malaD  emit

seires   surah nakanugid gnay atad
 tubesret atad tarays nupada ,renoisats

: tukireb iagabes halada renoisats  
Y(E t  )  = µ  , atar inkay -  Y irad atar

natsnok                                            
(raV Yt  )  Y(E = t - )µ 2  = σ2,      nairav inkay

natsnok Y irad   
   

γk  = Y([E t - Y( )µ k+t  -  ,])µ  inkay
nairavok  natsnok . 

 renoisats kadit atad akiJ
 umes gnay iserger lisah nakbabeynem

( noisserger suoirups  anamid ,)  iserger lisah
 gnay iserger neisifeok nakkujnunem

tats araces nakifingis  neisifeok nad citsi
lebairav numan iggnit gnay isanimreted -
 gnilas kadit ledom malad id lebairav

.nagnubuhreb  
 kadit sisilanaid naka gnay atad akiJ
 gnilas ipatet level id renoisats

 isargetniokreb  lah gnajnap akgnaj malad
 ini  itrareb  tahilret ada ayn   nagnubuh

 malaD .lebairav ratna gnajnap akgnaj
 idajret kadit nanikgnumek kednep akgnaj
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 nanikgnumek uti anerak helO .nagnubuh
 akgnaj malad nagnubuh aynada kadit
 nagned iskerok aynada nakulrepid kednep
 halini ledom ,nahalasek iskerok ledom

( MCE iagabes nakamanid gnay  rorrE
ledoM noitcerroC  ini ledoM .)

 ,nagraS helo naklanekrepid
 nad yrdneH helo nakgnabmekid

 helo nakrelupopid elgnE - regnarG  .  
 

ataD satirenoisatS ijU .A  
 nakanuggnem tapad ini naijugneP

 margolerroc  nad FCA tahilem nagned
 naijugnep nagned nupuata FCAP or tinu  to

( FDA tahilem nagned  yekciD detnemguA
relluF  nagned atad satirenoisats ijU .)

 iagabes ledom naksadnalreb FDA tahilem
: tukireb  

Y ∆ t  = γYt-1  + Σ 2=i  β  i Y ∆ t-  1+1  + εt 
Y ∆ t a = 0  + γYt-1  + Σ 2=i  β  i Y ∆ t-  1+1  + εt 
Y ∆ t a = 0 a + 1  + T γYt-1  + Σ 2=i  β  i Y ∆ t-  1+1  + εt 

:anamiD  
Y itamaid gnay lebairav =  

Y ∆ t Y = t – Yt-1 
t utkaw dnert =  

atad satirenoisats ijugnem kutnU  
tna nakgnidnabmem arac nagned  ialin ara

 isubirtsid sitirk ialin nagned FDA citsitats
 FDA citsitats ialiN .nonniKcaM citsitats
 neisifeok citsitats t ialin helo nakkujnutid

γYt-1  .  
 : nonniKcaM sitirK ialiN > FDA ialiN ,akiJ

renoisats kadit atad  
 : nonniKcaM sitirK ialiN < FDA ialiN ,akiJ

renoisats atad  
 halada ini FDA iju malad laisurk laH
 .nanabmalek ayngnajnap nakutnenem
 nakutnetid asib nanabmalek ayngnajnaP

.CIS uata CIA airetirc nakrasadreb  
 kadit atad level pahat adap akiJ
 satirenoisats iju nakukalid akam renoisats

 adap atad effid tsrif ,gnicner   hisam akij
 iapmas ijuid atad akam renoisats muleb

 anamid naadaeK .renoisats atad  atad  emit
seires  X  nad Y  level id renoisats kadit

 isnerefid takgnit adap renoisats ipatet
( ecnereffid  ,amas gnay ) nakamanid ini lah  
X  nad Y isargetniokret  .  

 
K ijU .B isargetnio  

 atad nakanuggnem gnay isergeR
 seires emit  renoisats kadit gnay

 naklisahgnem naka raseb nanikgnumek
( umes iserger noisserger suoirups  inI .)

 pukuc isanimreted neisifeok akij idajret
 lebairav aratna nagnubuh ipatet iggnit

ed lebairav nad nednepedni  kadit nednep
 anerak idajret ini laH .ankam iaynupmem
 nakkujnunem aynah aynaudek nagnubuh
 aratna nagnubuh anerak nakub ajas nert

 lebairav nad nednepedni lebairav
 .nedneped  

  nednepedni lebairav atad akiJ
 gnudnagnem nedneped lebairav nad

uata tinu raka rusnu   kadit nial atak nagned
 reinil isanibmok numan ,renoisats

lebairav -  nikgnum tubesret lebairav
 ,aynnakkujnunem kutnU .renoisats
 naksilutid tapad iserger naamasrep

:tukireb iagabes  
Yt  = β0   + β1 Xt  + εt  
ε  t  Y = t - β0 -   β1 Xt 

 lebairav  mret rorre (εt kapurem )  na
Y irad reinil isanibmok t X nad t  akiJ .  rorre

 mret (εt  gnay tinu raka gnudnagnem kadit )
 akam ,level id renoisats atad itrareb

Y lebairav t X nad  t  uata isargetniokret
 .gnajnap akgnaj nagnubuh iaynupmem
 akij awhab nakatakid tapad mumu araceS

 atad seires emit   id renoisats kadit X nad Y
 takgnit adap renoisats ipatet level

( isnerefid ecnereffid  Y akam ,amas gnay )
 .isargetniokret X nad  natakednep malaD

 ,MCE  mret rorre ε( t  iagabes tubesid )
.rorre muirbiliuqesid  

 
8.2   nagned aynmulebeS naitileneP

MCE ledoM  
)8002( amusuK   nakukalem

 kutnu naujutreb gnay naitilenep
rotcaf iuhategnem -  gnay rotkaf

 takaraysam ismusnok ihuragnepmem
8891 nuhat aisenodnI -  nagned 5002

 nakanugid gnay ataD  .MCE natakednep
 natapadnep ,ismusnok atad halada
 nad otisoped agnub ukus ,isalfni ,lanoisan

lmuj  .radereb gnau ha  naitilenep lisaH
 akgnaj malad awhab naktubeynem
 gnau nad lanoisan natapadnep gnajnap
 fitisop gnay huragnep iaynupmem radereb
 ,takaraysam ismusnok padahret
 agnub ukus nad isalfni nakgnades
 nakifingis araces huragnepreb otisoped

nep padahret  .ismusnok narauleg  
 ,inashcA la.te   naitilenep nakukalem

rotcaf sisilana ianegnem -  gnay rotkaf
 avitka ialin nagnabmekrep ihuragnepmem
 .aisenodnI id hairays anadasker hisreb
 ,PDG nial aratna nakanugid gnay ataD
 ,rakut ialin ,)2M( radereb gnau halmuj

akifitreS  ,)IBWS( aisenodnI knaB haidaW t
 ,isalfnI  xednI cimalsI atrakaJ  nad )IIJ(

 helorepid gnay hairays anadasker halmuj
 halada atad aumeS .mapepaB nad IB irad
 nanalub kutneb malad rednukes atad

( seires emit  iapmas 3002 iraunaJ irad )
kkujnunem lisaH .6002 rebmeseD  na

 halmuj ,PDG ,gnajnap akgnaj adap awhab
 ,IBWS ,rakut ialin ,)2M( radereb gnau
 hairays anadasker halmuj nad IIJ ,isalfni
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 BAN padahret nakifingis huragnepreb
 ayntakgninem anamiD .hairays anadasker
 anadasker halmuj nad IBWS sunob

N naktakgninem naka hairays  BA
 nakgnadeS .hairays anadasker
 nad isalfni ,rakut ialin ,2M ayntakgninem
 anadasker BAN ignarugnem naka IIJ

.hairays  
 

NAITILENEP EDOTEM .III  
1.3  ataD rebmuS nad sineJ  

 malad nakanugid gnay ataD
 atad halada naitilenep  agraH skednI

reB gnaU halmuJ ,)KHI( nemusnoK  rade
 ,)PII( irtsudnI iskudorP skednI ,)1M(

 )IBS( IBS agnuB takgniT   padahret  ialiN
)ETARCXE( rakuT    gnay atad aumeS

 malad rednukes atad halada nakanugid
 kutneb 8002 nuhaT irad nanalub - 0102  

 tasuP nadaB irad rebmusreb gnay
.1102 nuhaT )SPB( kitsitatS  

pahaT  a  sisilana nakukalid law
 tinu raka iju irad iridret gnay utkaw nutnur

 nakanuggnem nagned  yekciD detnemguA
 relluF  )FDA( tseT   iuhategnem kutnu

 nakanugid gnay atad hakapa renoitats  
 iju nagned naktujnalid ,kadit uata

 isargetniok elgnE - regnarG   kutnu
pa iuhategnem  akgnaj nagnubuh ada haka

lebairav aratna gnajnap -  .tubesret lebairav
 nakukalid naka ,ayntujnales pahat adaP

( nahalasek iskerok ledom iju  rorrE
ledoM noitcerroC  iskerognem kutnu )

 adap ujunem kednep akgnaj nagnubuh
 gnay gnajnap akgnaj nagnubuh

,isargetniokret   gnay anamiagabes
 anamid )5002( meorA helo nakgnabmekid
 malad nakanugid gnay lebairav aumes
 kutneb ek isamrofsnartid ini naitilenep

.larutan amtiragol  
 

2.3   isargetnioK ijU kutnu ledoM elgnE -
regnarG  

  naijugnep malad amatrep pahaT
ep kutnebmem halada isargetniok  naamasr

:tukireb iagabes ,iserger  
CXE t  = β0  + β1 KHI t  + β2 1M t  + β3 PII t  +

β4 IBS t ε + t 
:nagnareteK  

CXE   = $SU/pR rakuT ialiN   pR( naubiR ) 
KHI   = nemusnoK agraH skednI   
1M  )railliM pR( radereB gnaU halmuJ =  
PII  irtsudnI iskudorP skednI =  

IBS   = dnI knaB takifitreS )%( aiseno  
β0, β,... 4  .isamitseid gnay neisifeoK =  
εt   = rorre  

 nakukalid tubesret iserger naamasrep irad
 ,aynlaudiser lebairav padahret isamitse

:utiay  

εt  = CXE t - β0 - β1 KHI t - β2 1M t - β3 PII t - 
β4 IBS t 

 riskanem halada ayntujnales hakgnal
 naamasrep ledom A evissergerotu   )RA(

 naamasrep nakrasadreb laudiser irad
:tukireb  

e∆ t eλ = t-1 α + iΣ e∆ t-1  
  RA naamasrep nakrasadreB

 gnutih GEA ialin helorepid naka tubesret
 ialin nagned nakgnidnabid aynitnan gnay
 naka gnay sisetopih nupadA .lebat FDA

:halada ijuid  
H0 U : t = isargetniok ada kadit aynitra ,)1(I  
Ha U : t  isargetniok ada aynitra ,)1(I ≠  
 

3.3  :MCE ledoM  
  ,isargetniok iju nakukalid haleteS

 iskerok ledom kutnebid ayntujnales
 uata uggnaggnep nahalasek  rorrE

 msinahceM noitceroC  ,)MCE(
:tukireb anamiagabes  

∆ CXE t  = α0  + α1 ∆ KHI t  + α2∆ β2 1M t   + α  3
∆ PII t   + α  4 ∆ IBS t   + γ ut-1  + εt 

:nagnareteK  
CXE    = $SU/pR rakuT ialiN   pR( naubiR ) 

KHI    = nemusnoK agraH skednI   
1M   )railliM pR( radereB gnaU halmuJ =  
PII   irtsudnI iskudorP skednI =  

IBS    = )%( aisenodnI knaB takifitreS  
ut-1   = rE mreT noitcerroC ror  
β0,. β, 4  .isamitseid gnay neisifeoK =  
εt   = rorre  
 

NASAHABMEP NAD LISAH .VI  
 

1.4  ( tinU rakA ijU tseT yranoitatS ) 
 laminim MCE naanuggnep malaD
 id renoisats kadit gnay lebairav utas ada
 ,tinu raka iju lisah nakrasadreB .level

s tapadret aynah  gnay lebairav utas uta
t ialin -  ialin adap irad licek hibel ayntset

 nanikayek tajared adap nonniK caM sitirk
 aratnemes ,KHI lebairav utiay ,nesrep 5
 ialin adap irad raseb hibel aynnial lebairav
 raseb naigabes aneraK .nonniK caM sitirk

akanugid gnay lebairav  lenoisats kadit n
 isargetniok tajared iju nakukalid akam
 edro uata tajared adap iuhategnem kutnu
 gnay lebairav nakidajnem utnetret
 aynlisah ,renoisats isavresboid
 tukireb lebat adap tapadret anamiagabes

:ini  
 

 tajareD nad tinU rakA ijU .1 lebaT
isargetnI  

aV bair
le  

leveL  1 edrO  2 edrO  
t FDA -
tats  

nnikcaM
no  

t FDA -
tats  

ikcaM
nonn  

t FDA -
tats  

nnikcaM
no  

CXE  - 3,4 6 - 4,4 2 - ,4 03  - 62,4    
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KHI  - 8,2 8 - 62,4  - 6,4 5 - 2,4 6   
PII  - 9,2 1 - 42,4  - 22,6  - 52,4    
1M  - 7,2 7 - 2,4 4 - 78,3  - 44,4  - 77,8  - 72,4  

IBS  - 19,2  - 72,4  - 89,1  - 82,4  -4 44,  - 82,4  
e - 44,3  - 36,2      
  
  ,sata id isargetniok iju lisah iraD

 KHI ,etarhcxE lebairav awhab nakujnunem
 adap renoisats PII nad ,ecnereffid tsrif  

 adap renoisats IBS nad 1M kutnu numan
dnocs  ecnereffid  lebairav aratnemeS .

akusamid naka gnay )e( laudiser  ek n
 tahilid tapad inI .level id renoisats malad

 ialin irad t FDA -  kitsitats  licek hibel gnay
 sitirk ialin irad nonniKcaM  itrareb gnay ,

lebairav -  nakanugid gnay lebairav
.gnajnap akgnaj malad isargetniokret  

 
2.4   isargetnioK ijU  

 
 paites awhab nakitsapid haleteS
 tajared adap renoisats halet lebairav
 iju nakukalid tapad ayntujnales ,utnetret

 regnarG legnÁ isargetniok (  akgnaJ
gnajnaP  adap tahilret anamiagabes ,)

:ini tukireb naamasrep  
 

ETARHCXE  =  9738,67123 -  KHI6892,03
-  1M20100,0+PII6549,251

IBS7738,98 +  
 eS  = 7955( )286,   )433974,7(

)08745,64(   )012400,0(
)36894,29(  

t-  tats  = )442847,5(  (-4 )679050,           
(- )677582,3   )450242,0(

)332179,0(  
R2  = WD ;992706,0 - 437120.1 = tats  

 
 gnay rotkaf isamitse lisah iraD
 ,tubesret etar egnahcxe ihuragnepmem

alin nakitahrepid alibapa t i -  irad kitsitats
 awhab iuhatekid ,sabeb lebairav paites
 huragnep ikilimem PII nad KHI lebairav
 etaR egnahcxE padahret nakifingis gnay
 lebairav aratnemes ,gnajnap akgnaj malad
 kadit gnajnap akgnaj malad IBS nad 1M
 alibapA .nakifingis araces huragnepreb

id R ialin tahil 2  ,tubesret isamitse lisah irad
 lebairav helo naklubmitid gnay huragnep
 aynah takiret lebairav padahret sabeb
 04 aratnemes ,nesrep 06 rasebes
 nakapurem aynasis uata aynesrep
 lebairav helo naklubmitid gnay huragnep

 ek nakusamid kadit gnay nial  malad
 tubesret lebairav naikimed nagneD .ledom
 atres turut anerak nakgnabmitrepid ulrep
 akgnaj nagnabmiesek ihuragnepmem

.)7991 ,samohT( ayngnajnap  
  

3.4   nagned SLO isamitsE
nakanuggneM   noitcerroC rorrE

)MCE( ledoM  
 
  ledoM nakanuggnem nagneD

alaseK iskeroK  helorepid ,MCE uata nah
:tukireb iagabes isamitse lisah  

MCE isamitsE lisaH .4 lebaT  

elbairaV  neisifeoK   .dtS
rorrE  

t-
citsitatS  satilibaborP  

C 573914,4  00865,36  225960,0  1549,0  
)1,KHI(D  - 3139,2 3 994139,6  - 224,0 09  6576,0  

)1,PII(D  - 5650,05  29678,72  - 6597,1 3 4380,0  
)2,1M(D  921300,0  208200,0  024611,1  7372,0  
)2,IBS(D  - 51,821 2 3264,481  - 37496,0  9294,0  

(E - )1  - 483,0 02  519511,0  - 44413,3  5200,0  
 

 tapad ,tubesret isamitse lisah iraD
 sabeb lebairav huragnep naksumurid
 ayntakiret lebairav padahret itiletid gnay

abes :tukireb anamiag  
)1,ETARCHXE(D = 4,4 2- 39,2 )1,KHI(D -

650,05 )2,PII(D + 1300,0 )2,1M(D -
51,821 )2,IBS(D - 83,0 (E - )1  

eS  = ( 5,36 7 () 39,6 () 8,72 8) 
( 8200,0 )( 64,481 () 9511,0 ) 

t- tats  (= 0,0 07 () - 24,0 ) (- ,1 08 () 611,1 ) (- 137496,0 ) (- 344413,3 ) 
R2  = 994813,0 WD ; -  = tats 580254,1  
 

 iraD  rorrE tahilret ,tubesret isamitse
 gnay ialin nakujnunem ledoM noitcerroC
 pukuc t ialin ikilimem utiay ,nakifingis
 ialin nad )2 sata id( 13,3 rasebes iggnit
 naikimed nagneD .50,0 < borP
 iskerok ledom awhab nakisakidnignem

aneb hadus nakanugid gnay nahalasek .r  
  nakapurem sata id naamasreP

 kimanid ledom etar egnahcxe   kutnu )CXE(
 lebairav anamid ,kednep akgnaj  egnahcxe

etar   ,PII ,KHI helo ihuragnepid aynah kadit
 ihuragnepid ipatet naka ,ajas IBS nad ,1M

 lebairav helo  mret rorre εt  anamiagabes ,
n helo nakujnutid ε neisifeok iali t  gnay

 ledom malad naktapmetid kutnu nakifingis
 kutnu kednep akgnaj iskerok iagabes
 .gnajnap akgnaj nagnabmiesek iapacnem

ε ialin licek nikameS t  tapec nikames akam
 nagnabmiesek ujunem iskerok sesorp
 malad uti anerak helO .gnajnap akgnaj

MCE  ε lebairav t  aguj nakatakid gnires
 ikilimem gnay nanabmalek rotkaf iagabes

ε ,lon irad licek hibel ialin t  ,otnayraD( 0 <
 adap tahilret gnay anamigabeS .)0102
 MCE nakanuggnem nagned isamitse

ε lebairav neisifeok ,tubesret  t  rasebes – 
391483,0  nakujnunem gnay   ialin awhab

 etar egnahcxe  sata id adareb gnarakes
 ulrep aggnihes ,ayngnajnap akgnaj ialin
 rasebes aynnalub paites iskerokid



rotkaF sisilanA - )otnawsuK(.…rotkaf  52  

391483,0   nagnabmiesek iapacnem kutnu
.gnajnap akgnaj malad  

 adap fitagen gnay neisifeok ialiN
 gnajnap akgnaj malad KHI lebairav

unem  1 nurut KHI akij ,awhab nakkujn
  lanimon naktakgninem naka akam nesrep

etaR egnahcxE   haipur 6892,03 rasebes
 .haipur 6892,03 rasebes iserpedret uata
 1 takgninem KHI alibapa aynkilabeS

 lanimon akam nesrep etaR egnahcxE  
uata haipur  6892,03 rasebes nurut naka  

 laH .haipur  6892,03 rasebes isaiserparet
 nuhat edoirep malad anerak idajret ini

 8002 –  labolg laicnanif sisirk idajret 0102
 aynnurunem nakbabeynem gnay

gnarab padahret naatnimrep -  gnarab
 tubesret gnarab agrah aggnihes ropske

am malad id kiab nurut idajnem  id nupu
 nakbabeynem ini isidnoK .iregen raul
 id nemusnoK agraH skednI aynnurut
 isaiserped aynidajret nad iregen malad
 akgnaj malad numaN .haipuR rakut ialin
 KHI nahaburep kednep akgnaj malad
 nakifingis araces huragnepreb kadit

akut ialin nahaburep padahret  laH .haipur r
 ,kednep akgnaj malad anerak idajret ini

gnarab naatnimrep aynnurunem -  gnarab
atres kadit ropske -  naknurunem atrem

 naigabes anerak tubesret gnarab agrah
 nakanugrepid gnay ukab nahab raseb
 raul irad lasareb ayniskudorpmem kutnu

nagrah gnay iregen  .iggnit ay  
 PII aratna  fitagen nagnubuH
 akgnaj malad etar egnahcxE nagned
 PII alibapa awhab nakujnunem gnajnap
 naktabikagnem naka nesrep 1 kian

 lanimon etar egnahcxe   rasebes nurut
 isaiserparet uata ,haipur 6549,251
 aynkilabes naD .haipur 6549,251 rasebes
 naka nesrep 1 nurut PII alibapa
  etar egnahcxe lanimon naktakgninem

 iserpedret uata ,haipur 6549,251 rasebes
 sisirk isidnoK .haipur 6549,251 rasebes
 utkaw nuruk amales idajret gnay labolg
 nagned ianrawid 0102 aggnih 8002

vni arap helo gnisa ladom nakiranep  rotse
 nanurunep naktabikagnem aggnihes
 .raseb pukuc gnay lanoisan iskudorp
 hsac aynidajret ,gnajnap akgnaj malaD
 nikames haipur ialin naktabikagnem wolf
 ,kednep akgnaj malad numaN .nurunem
 huragnepreb kadit tubesret awitsirep

lin padahret nakifingis araces  rakut ia
 helo nakujnutid gnay anamiagabes haipur

t ialin anamid ,isamitse lisah -  nad 2 < tats
 idajret ini laH .nesrep 5 > aynsatilibaborp
 areges nagned hatniremep anerak
 irebmem nagned nakajibek taubmem
 nakrulaynem malad naknabrep igab gnaur

t nagned tiderk  rusnu nakitahrepmem pate

itahek -  imonoke nalibatsek nad naitah
nautneteK .mumu araces -  nautnetek

 :itrepes lah aparebeb pukacnem tubesret
 naparenep isisnart asam gnajnaprepmem
 ladom nabeb nagnutihrep kutnu II lesaB
 nakanahredeynem ,lanoisarepo okisir

aracatat   knab rotnak naukubmep
 tobob nakiauseynem ,)hairays kusamret(
 )RMTA( okiseR turuneM gnabmitreT tesA
 miks nagned liceK ahasU tiderK kutnu
 aracatat nakiauseynem ,nanimajnep
 ,utnetret halmuj malad tiderk naialinep

DSU iskasnart satilisaf nakirebmem  
esahcruper   tnemeerga  knab )oper(

 nabijawek ignarugnem nad ,IB adapek
 nasupahgnep nahisiynep nakutnebmep
 .)9002 ,kkd amanrup( fitkudorp non avitka
 ,tubesret nakajibek nagned aggniheS
 naknalajnem upmam hisam irtsudni rotkes

.ayniskudorp  
 halmuj aratna fitisop nagnubuH
 etar egnahcxE nagned radereb gnay gnau
 awhab nakujnunem gnajnap akgnaj malad
 radereb gnay gnau halmuj alibapa
 naktabikagnem naka nesrep 1 habmatreb

 lanimon etar egnahcxe   rasebes takgninem
 rasebes iserpedret uata ,haipur 20100,0

nkilabes naD .haipur 20100,0  alibapa ay
 1 gnarukreb radereb gnay gnau halmuj
 lanimon naknurunem naka nesrep
 ,haipur 20100,0 rasebes  etar egnahcxe
 .haipur 3300,0 rasebes isaiserparet uata
 araces nakranebid ini nagnubuh nupikseM
 naklibmitid gnay huragnep numan ,iroet

 ,nakifingis kadit  idajret gnay aluputigeb
 anamiagabes kednep akgnaj malad

t ialin nakujnutid -  lisah adap kitsitat
 t irad licek hibel gnay sata id isamitse
 raseb hibel aynsatilibaborp ialin nad lebat

 .)%5( aynatayn farat irad  
 IBS aratna fitisop nagnubuH

 etar egnahcxE nagned  nakujnunem
 nesrep 1 takgninem IBS alibapa awhab
 naka gnajnap akgnaj malad

 lanimon naktabikagnem etar egnahcxe  
 uata ,haipur 7738,98 rasebes takgninem
 naD .haipur 7738,98 rasebes iserpedret
 1 gnarukreb IBS alibapa ,aynkilabes

naka gnajnap akgnaj malad nesrep  
  etar egnahcxe lanimon naknurunem

 isaiserparet uata ,haipur 7738,98 rasebes
 idajret ini laH .haipur 7738,98 rasebes

II naluwirt ikusamem taas adap -  ,8002
 itidomok agrah aynnurut nagned gniries

ayntabmalem atres ainud    naatnimrep
 irad sabmi iagabes tagerga  sisirk

 nakarikrepmem IB ,labolg nagnauek
 ,nurunem naped ek isalfni nanaket
 rebmeseD nalub adap etaR IB aggnihes
 tniop sisab 52 rasebes naknurutid 8002
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 IBS akiteK .spb 52,9 idajnem )spb(
 naka akam nanurunep imalagnem
 iregen raulek gnisa ladom gnorodnem

( pac wolftuo lati  naka naikimed nagned )
 .haipuR padahret isaiserped idajret
 ihunemem halet ini nagnubuh nupikseM
 huragnep numan ,nakparahid gnay iroet
 nakifingis kadit naklibmitid gnay

t ialin anamiagabes -  nad kitsitats
 gnukudnem kadit gnay aynsatilibaborp

smusa  idajret gnay aluputigeb isnakifingis i
.kednep akgnaj malad  

   
NARAS NAD NALUPMISEK .V  

nalupmiseK 1.5  
 

 halet gnay sisilana nakrasadreB
rotkaf padahret nakukalid -  gnay rotkaf

 tapad ,haipur rakut ialin ihuragnepmem
:awhab naklupmisid  

.1  kaf ,gnajnap akgnaj malaD  gnay rot
 satilibats ihuragnepmem nakifingis

 etar egnahcxe  ,PII nad KHI halada
 kadit IBS nad 1M aratnemes
 tapadret ,uti gnipmas iD .nakifingis
 turut aguj gnay nial lebairav

 satilibats ihuragnepmem  egnahcxe
.etar   satilibats ,kednep akgnaj malaD

etar egnahcxe   ihuragnepid aynah
 lebairav helo  mret rorre εt  ,

 helo nakitkubid anamiagabes
 nahalasek iskerok ledom ayndilav
 ialin ikilimem nakanugid gnay )MCE(

t-  sata id( iggnit pukuc gnay kitsitats
 rasebes utiay ,)2 344413,3   ialin nad

.50,0 < borP  
.2   ialiN  etar egnahcxe  taas adap

a id adareb nakukalid ini naitilenep  sat
 anamigabes ,ayngnajnap akgnaj ialin
 nakanuggnem nagned isamitse lisah

ε lebairav neisifeok helorepid MCE  t
 rasebes – 391483,0  ulrep aggnihes ,

 rasebes aynnalub paites iskerokid
391483,0   iapacnem kutnu

.gnajnap akgnaj malad nagnabmiesek  
  

AKATSUP RATFAD  
 

e ,inashcA .la.t  rotkaF sisilanA -  gnay rotkaF
 nagnabmekreP ihuragnepmeM
 anadaskeR hisreB avitkA ialiN

 .aisenodnI id hairayS  satlukaF
 tutitsnI .nemejanaM nad imonokE

.rogoB nainatreP   
 .8991 .minonA  satilibatS naijaK

nagnaueK  knaB : atrakaJ .
aisenodnI  

S ,meorA 5002 .P . rotkaF sisilanA . -  rotkaf
 ihuragnepmeM gnay
 id anadaskeR nagnabmekreP

0002 edoireP aisenodnI - 4002  
 umlI nemetrapeD .]ispirkS[
 nad imonokE satlukaF .imonokE
 nainatreP tutitsnI .nemejanaM

.rogoB  
 .0102 .Y adnairzifaH ,A otnayraD ledoM -

fitatitnauK ledom   kutnu
 nanugnabmeP naanacnereP

hareaD id imonokE  BPI :rogoB .
.sserP  

W srednE  . 4002  cirtemonocE deilppA .
2 .seireS emiT dn   .noitidE  :kroY weN

cnI snoS & yeliW nhoJ . 
 .0002 .M ,tlevsbO ,.dna R.P,namgurK
 yroehT :scimonocE lanoitanretnI

5 ecitcarP dna ht  noitidE .  : kroY weN
nosiddA -  gnihsilbuP yelseW

.ynapmoC  
rotkaF sisilanA .8002 .amusuK -  rotkaF

 ismusnoK ihuragnepmeM gnay
 nuhaT( aisenodnI id takaraysaM

8891 -  satlukaF .ispirkS .)5002
 malsI satisrevinU .imonokE

.atrakaygoY .aisenodnI  
 .2002 .M ,iveL oisanretnI nagnaueK  lan

 oyodnaH nahamejreT I ukuB
oytesarP  tibreneP : atrakaygoY .

.slliH warGcM nad idnA  
 .7991 .J ,arudaM  tnemeganaM lnoitanretnI

5  ht noitidE  llaH ecitnerP :kroY weN .
.cnI  

  .2991 .rolyaT ,.dna dlanoDcaM  egnahcxE
scimonocE etaR  yevruS A ,   FM I

repaP ffatS  loV ,  hcraM ( 1 oN 93
.)2991  

gnurunaM ,ajdrahaR  umlI ratnagneP .
 nad imonokeorciM(imonokE

isiver iside )imonokeorcam  atrakaJ .
IUEF :  

 .7991 .D ,erotavlaS  lanoisanretnI imonokE
5 isidE aggnalrE : atrakaJ .  
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