
Şarkiyat İLMİ ARAŞTIRMALAR DERGİSİ
)JOURNAL OF ORIENTAL SCIENTIFIC RESEARCH (JOSR

Cilt/Volume: 15, Sayı/Issue: 02 (Aralık / December 2023)

NİCEL BİR  
SİSTEMATİK İNCELEME  

YÖNTEMİ:  
META-ANALİZ

Erkan GÖKTAŞ 
Selçuk Üniversitesi, Eğitim Fakültesi, Eğitim Bilimleri Bölümü,

 Eğitim Yönetimi Ana Bilim Dalı, Konya, Türkiye. 
erkan.goktas@selcuk.edu.tr, https://orcid.org/0000-0002-3150-0142 

Article Types / Makale Türü: Research Article / Araştırma Makalesi
Received / Makale Geliş Tarihi: 25/08/2023

Accepted / Kabul Tarihi: 15/12/2023
https://doi.org/10.26791/sarkiat.1349791 



N൴FHO %൴U S൴VWHPDW൴N İQFHOHPH <|QWHP൴� MHWD�AQDO൴]
• Erkan GÖKTAŞ  •

|  733  |

Nicel Bir Sistematik İnceleme Yöntemi:  
Meta-Analiz

Öz 

MHWD�DQDO൴]� EHO൴UO൴ E൴U NRQXGD \DSÕOPÕú RODQ oDOÕúPD�
ODUÕQ EXOJXODUÕQÕ V൴VWHPDW൴N E൴U oHUoHYHGH E൴UOHúW൴UHQ YH 
EX YHU൴OHUGHQ WRSODP E൴U VRQXFD XODúPD\Õ DPDo HG൴QHQ 
Q൴FHO E൴U ൴QFHOHPH�\|QWHP৻G৻U��(WN৻�E�\�NO�÷��RODUDN�DG-
ODQGÕUÕODQ�EX�WRSODP VRQXo� PHWD�DQDO൴]H |]J� ൴VWDW൴VW൴N�
VHO WHNQ൴NOHU YH KDVVDV൴\HW DQDO൴]OHU൴ ൴OH KHVDSODQPDNWD 
YH \RUXPODQPDNWDGÕU� g]HOO൴NOH VD÷OÕN E൴O൴POHU൴QGH \D\�
JÕQ E൴o൴PGH NXOODQÕODQ PHWD�DQDO൴]� VRQ \ÕOODUGD DUDú�
WÕUPDFÕODU WDUDIÕQGDQ GDKD ID]OD ൴OJ൴� J|UPHNWH� YH� IDUNOÕ�
E৻O৻P�GDOODUÕQGD�GD�NXOODQÕOPDNWDGÕU��SD÷OÕN E൴O൴POHU൴Q൴Q 
\DQÕ VÕUD H÷൴W൴P E൴O൴POHU൴QGH GH HWN൴O൴ E൴U ൴QFHOHPH�\|Q-
WHP৻� RODUDN� NXOODQÕODQ PHWD�DQDO൴]� DUDúWÕUPDFÕODUD oRN 
ID]OD VD\ÕGD oDOÕúPDQÕQ YHU൴OHU൴QH E�W�QF�O E൴o൴PGH ED�
NDE൴OPH YH JHQHO VRQXoODUD XODúDE൴OPH ൴PNkQÕ VXQPDN�
WDGÕU� %X oDOÕúPDQÕQ DPDFÕ� V൴VWHPDW൴N E൴U Q൴FHO ൴QFHOHPH 
\|QWHP৻�RODQ�PHWD�DQDO൴] KDNNÕQGD WHPHO G�]H\GH E൴OJ൴ 
YHUPHNW൴U� dDOÕúPDGD PHWD�DQDO൴]�\|QWHP৻�DQD�KDWODUÕ\OD�
DoÕNODQPÕúWÕU� MHWD�DQDO൴]൴Q WHPHO NDYUDPODUÕ YH PRGHO�
OHU൴ WDQÕWÕOPÕúWÕU� %൴U PHWD�DQDO൴] oDOÕúPDVÕQÕQ�DúDPDODUÕ�
DoÕNODQPÕúWÕU�� 6RV\DO� E৻O৻POHU� EDúWD� ROPDN� �]HUH� G৻÷HU�
alanlarda da PHWD�DQDO൴]� \|QWHP৻Q৻� X\JXODPDN� ৻VWH\HQ�
DUDúWÕUPDFÕODU�৻o৻Q�|]�E৻U�NÕODYX]�Q৻WHO৻÷৻QGH�WHPHO�E৻OJ৻-
OHU�YHU৻OP৻úW৻U�

Anahtar Kelimeler: MHWD�DQDO൴]� HWN൴ E�\�NO�÷�� 
V൴VWHPDW൴N ൴QFHOHPH� DUDúWÕUPD \|QWHP൴� VRV\DO E൴O൴POHU�

A Quantitative Systematic Review Method:  
Meta-Analysis

Abstract

MHWD�DQDO\VLV LV D TXDQWLWDWLYH UHYLHZ PHWKRG WKDW 
FRPELQHV WKH ILQGLQJV RI VWXGLHV FRQGXFWHG RQ D SDUWLFX�
ODU VXEMHFW ZLWKLQ D FHUWDLQ V\VWHPDWLF IUDPHZRUN DQG 
DLPV WR UHDFK DQ DJJUHJDWH FRQFOXVLRQ IURP WKHVH UHVXOWV� 
TKLV RYHUDOO UHVXOW� FDOOHG WKH HIIHFW VL]H� LV FDOFXODWHG� 
DQG LQWHUSUHWHG E\ VWDWLVWLFDO WHFKQLTXHV DQG VHQVLWLY�
LW\ DQDO\VHV VSHFLILF WR PHWD�DQDO\VLV� MHWD�DQDO\VLV LV 
ZLGHO\ XVHG LQ KHDOWK VFLHQFHV DQG GLIIHUHQW GLVFLSOLQHV� 
IW KDV EHHQ PRUH SRSXODU LQ UHFHQW \HDUV� MHWD�DQDO\�
VLV LV XVHG DV DQ HIIHFWLYH UHYLHZ PHWKRG LQ HGXFDWLRQDO 
VFLHQFHV DV ZHOO DV LQ PHGLFDO VFLHQFHV� IW SURYLGHV UH�
VHDUFKHUV WKH RSSRUWXQLW\ WR VHH WKH GDWD RI PDQ\ VWXGLHV 
LQ D KROLVWLF ZD\ DQG UHDFK JHQHUDO UHVXOWV� LQ WKLV VWXG\� 
WKH PHWD�DQDO\VLV PHWKRG ZDV H[SODLQHG LQ RXWOLQH� TKH 
EDVLF FRQFHSWV DQG PRGHOV RI PHWD�DQDO\VLV DUH GHILQHG� 
TKH VWDJHV RI SHUIRUPLQJ D PHWD�DQDO\VLV VWXG\ DUH H[�
SODLQHG� TKH EDVLFV DUH GHVFULEHG DV D FRQFLVH JXLGH IRU 
WKH UHVHDUFKHUV KHOSLQJ WR FRQGXFW D PHWD�DQDO\VLV VWXG\ 
HVSHFLDOO\ LQ VRFLDO VFLHQFHV DQG RWKHU GLVFLSOLQHV� 

Keywords: MHWD�DQDO\VLV� HIIHFW VL]H� V\VWHPDWLF UH�
YLHZ� UHVHDUFK PHWKRG� VRFLDO VFLHQFHV�
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Giriş
G�Q�P�]GH E൴OJ൴\H XODúPD \ROODUÕ YH ൴PNkQODUÕ oRNoD DUWWÕ÷ÕQGDQ E൴OJ൴\H XODúPDNWDQ GDKD GD |QHPO൴ RODQ KXVXV� 

XODúÕODQ E൴OJ൴Q൴Q Q൴WHO൴÷൴ YH DPDFD K൴]PHW HGHE൴OPH GHUHFHV൴G൴U� %X QRNWDGD E൴OJ൴Q൴Q KDEHUGHQ D\ÕUW HG൴OPHV൴ JHUHN൴U� 
d�QN�� E൴OJ൴ EHO൴UO൴ NRQXODUGD X]PDQODúPD YH GHU൴QOHúPH\OH GR÷UXOXN GHUHFHV൴ DUWDQ E൴U ROJX ൴NHQ KDEHU KHU ]DPDQ 
JHUoHNOHU൴ ൴oHUPH\HE൴O൴U� A\UÕFD EHO൴UO൴ E൴U NRQXGDN൴ N�UHVHO E൴OJ൴ E൴U൴N൴P൴Q൴Q KHU JHoHQ GDN൴ND KÕ]OD DUWÕ\RU ROPDVÕ EX 
E൴U൴N൴PGHQ HWN൴O൴ E൴o൴PGH ID\GDODQDE൴OPHN ൴o൴Q oHú൴WO൴ DQDO൴] YH VHQWH]OHPH \|QWHPOHU൴Q൴ NXOODQPD\Õ DGHWD ]RUXQOX 
KDOH JHW൴UP൴úW൴U� %�\�N KDF൴PO൴ YHU൴OHU൴ V൴VWHPDW൴N E൴o൴PGH ൴QFHOH\HUHN JHQHO VRQXoODUD XODúPD ൴PNkQÕ VXQDQ PHWD�D�
QDO൴] EX \|QWHPOHUGHQ E൴U൴G൴U� MHWD�DQDO൴]� WÕS DODQÕQGD \DSÕODQ oDOÕúPDODUÕQ VRQXoODUÕQÕ V൴VWHPDW൴N E൴o൴PGH ൴QFHOH�
\HUHN VRQUDN൴ oDOÕúPDODUD ÕúÕN WXWPDVÕ EDNÕPÕQGDQ VRQ GHUHFH NXOODQÕúOÕ E൴U ൴QFHOHPH \|QWHP൴G൴U� TÕEE൴ E൴O൴POHUGHN൴ 
EDúDUÕOÕ X\JXODPDODU G൴÷HU E൴O൴POHUGH GH PHWD�DQDO൴] \|QWHP൴Q൴Q NXOODQÕOPDVÕQD NDSÕ DoPÕúWÕU� 

FDUNOÕ E൴O൴P GDOODUÕQGD EHO൴UO൴ E൴U NRQX YH\D SUREOHPH RGDNODQPÕú oRN VD\ÕGD oDOÕúPDQÕQ VRQXoODUÕQD E�W�QF�O 
E൴o൴PGH EDNPDN VRQUDN൴ oDOÕúPDODUÕQ úHN൴OOHQPHV൴QH UHKEHUO൴N HGHE൴O൴U� G�Q�P�] E൴OJ൴ WHNQRORM൴OHU൴ E�\�N KDF൴PO൴ 
YHU൴OHUH XODúPD\Õ NROD\ODúWÕUPÕúWÕU� %X YHU൴OHU൴Q V൴VWHPO൴ E൴o൴PGH DQDO൴] HG൴OHUHN JHQHO VRQXoODUD XODúÕOPDVÕ ൴VWDW൴V�
W൴NVHO WHNQ൴NOHUH ൴KW൴\Do GR÷XUPXúWXU� %X WHNQ൴NOHU NXOODQÕODUDN E�\�N YHU൴OHU ൴oHUHQ oRN VD\ÕGD oDOÕúPDQÕQ WHN WHN 
\RUXPODQPDVÕ \HU൴QH EHQ]HU oDOÕúPDODUGDQ HOGH HG൴OHQ VRQXoODUÕQ WRSOXFD \RUXPODQPDVÕ P�PN�QG�U� 

MHWD�DQDO൴]൴Q E൴UH\VHO oDOÕúPDODUGDQ HOGH HG൴OHQ VRQXoODUÕ E൴UOHúW൴UHUHN JHQHO E൴U VRQXFD XODúPD\D ൴PNkQ YHUPHV൴ 
E�\�N KDF൴PO൴ YHU൴OHU൴Q \RUXPODQPDVÕQÕ NROD\ODúWÕUPDNWDGÕU� %X SUDW൴N |]HOO൴N VRV\DO E൴O൴POHU YH H÷൴W൴P E൴O൴POHU൴QGH 
EHO൴UO൴ NRQXODU �]HU൴QGH \DSÕODQ oRN VD\ÕGD DUDúWÕUPDQÕQ VRQXoODUÕQÕ JHQHO RODUDN GH÷HUOHQG൴UPHN DPDFÕ\OD GD NXO�
ODQÕODE൴O൴U� %XQXQ ൴o൴Q WHPHO úDUW EX DODQODUGD \DSÕOPÕú oDOÕúPDODUÕQ PHWD�DQDO൴] ൴o൴Q X\JXQ Q൴FHO YHU൴OHU ൴oHUPHV൴G൴U� 
N൴FHO E൴U ൴QFHOHPH \|QWHP൴ RODQ PHWD�DQDO൴] V�UHF൴QGHN൴ ൴VWDW൴VW൴NVHO DQDO൴]OHU ൴o൴Q YDU\DQV� VWDQGDUW VDSPD� NRUHODV�
\RQ NDWVD\ÕVÕ YH DU൴WPHW൴N RUWDODPDODU J൴E൴ ED]Õ ൴VWDW൴VW൴NVHO YHU൴OHU൴Q ROPDVÕ úDUWWÕU� MHWD�DQDO൴] V�UHF൴QGH EX YHU൴OHU 
X\JXQ ൴VWDW൴VW൴NVHO ൴úOHPOHU VRQXFXQGD WRSODP RUWDODPDODU YH\D NRUHODV\RQ NDWVD\ÕODUÕQD G|Q�úW�U�O�U� EOGH HG൴OHQ 
VRQXo� ൴OJ൴O൴ DUDúWÕUPDODUÕQ VRQXoODUÕQÕQ WRSODPÕQÕ ൴IDGH HGHU� FDNDW EXOXQDQ WRSODP� PHYFXW ൴VWDW൴VW൴NOHU൴Q GR÷UXGDQ 
WRSODQPDVÕ\OD GH÷൴O PHWD�DQDO൴]H |]J� JHQHO RUWDODPD KHVDSODPDODUÕ\OD EXOXQXU� %X WRSODP VRQXo� PHWD�DQDO൴] O൴WH�
UDW�U�QGH HWN൴ E�\�NO�÷� RODUDN DGODQGÕUÕOPDNWDGÕU� 

%X oDOÕúPDQÕQ DPDFÕ� V൴VWHPDW൴N E൴U Q൴FHO ൴QFHOHPH \|QWHP൴ RODQ PHWD�DQDO൴] YH X\JXODPD E൴o൴P൴ KDNNÕQGD WHPHO 
G�]H\GH E൴OJ൴ YHUPHNW൴U� TDN൴S HGHQ NÕVÕPODUGD PHWD�DQDO൴] \|QWHP൴Q൴Q WDQÕPÕ \DSÕOGÕNWDQ VRQUD WHPHO NDYUDPODUÕ 
DoÕNODQPDNWDGÕU� MHWD�DQDO൴]H |]J� ൴VWDW൴VW൴NVHO ൴QGHNVOHU WDQÕWÕOPÕú YH \DQOÕOÕN KDWDODUÕQÕ G�]HOWPH \|QWHPOHU൴QH \HU 
YHU൴OP൴úW൴U� MHWD�DQDO൴]൴ JHUoHNOHúW൴UPH DúDPDODUÕ NÕVDFD DoÕNODQGÕNWDQ VRQUD GD JHOHQHNVHO DUDúWÕUPD \|QWHPOHU൴QH 
DOWHUQDW൴I E൴U \|QWHP RODUDN VRV\DO E൴O൴POHUGH GH NXOODQÕOPDVÕQÕQ JHUH÷൴ �]HU൴QGH GXUXOPXúWXU� 

1. Meta-analizin Tanımı ve Temel Kavramları 
%�\�N KDF൴PO൴ YHU൴OHU൴Q E�W�QF�O E൴o൴PGH GR÷UX YH KÕ]OÕ \RUXPODQPDVÕ ൴o൴Q |QHU൴OHQ \|QWHPOHUGHQ E൴U൴ RODQ PH�

WD�DQDO൴] NDYUDPÕ ൴ON GHID ����¶GD GODVV WDUDIÕQGDQ NXOODQÕOPÕúWÕU� GODVV¶D J|UH KHUKDQJ൴ E൴U oDOÕúPD NDSVDPÕQGDN൴ 
Q൴FHO YHU൴OHU൴Q X\JXQ ൴VWDW൴VW൴NVHO ൴úOHPOHUH WDE൴ WXWXOPDVÕ E൴U൴QF൴O DQDO൴]G൴U� AUDúWÕUPD VRUXODUÕQD GDKD ൴\൴ ൴VWDW൴VW൴NVHO 
WHNQ൴NOHU NXOODQDUDN FHYDS EXOPDN� RUWD\D oÕNDQ \HQ൴ SUREOHPOHU൴ o|]PHN YH |QFHN൴ YHU൴OHU൴ \HQ൴GHQ DQDO൴] HWPHN 
൴VH ൴N൴QF൴O DQDO൴]G൴U� %X QRNWDGD PHWD�DQDO൴]� DQDO൴]OHU൴Q DQDO൴]൴ DQODPÕQD JHO൴U� %HQ]HU NRQXGDN൴ oDOÕúPDODUGDQ HOGH 
HG൴OHQ YHU൴OHU൴Q ൴VWDW൴VW൴NVHO \|QWHPOHUOH E൴UOHúW൴U൴OPHV൴ DPDFÕ\OD NXOODQÕOÕU (GODVV� ����� V���� MHWD�DQDO൴]� EHO൴UO൴ E൴U 
NRQX\D RGDNODQPÕú oRN VD\ÕGD E൴UH\VHO oDOÕúPDQÕQ YHU൴OHU൴Q൴ NHQG൴QH |]J� \|QWHPOHUOH E൴UOHúW൴U൴S WRSODP E൴U VRQXo 
HOGH HG൴OPHV൴QH YH EX VRQXFXQ \RUXPODQPDVÕQD ൴PNkQ WDQÕ\DQ Q൴FHO E൴U V൴VWHPDW൴N ൴QFHOHPH \|QWHP൴ RODUDN WDQÕPOD�
QDE൴O൴U� %DúND E൴U ൴IDGH\OH PHWD�DQDO൴]� EHOO൴ E൴U NRQXGD \DSÕOPÕú EHQ]HU DUDúWÕUPDODUÕQ VRQXoODUÕQÕ E൴UOHúW൴UHUHN WRS�
ODP E൴U VRQXFD XODúPD\Õ VD÷ODPDN DPDFÕ\OD NXOODQÕODQ ൴VWDW൴VW൴NVHO E൴U \|QWHPG൴U (L൴WWHOO� CRUFRUDQ YH 3൴OOD൴� ������

MHWD�DQDO൴]� Q൴FHO oDOÕúPDODUÕQ ൴VWDW൴VW൴N൴ YHU൴OHU൴Q൴ V൴VWHPDW൴N E൴U E൴o൴PGH E൴UOHúW൴UPH\H RGDNODQÕU� %X \|Q�\OH 
PHWD�VHQWH] NDYUDPÕQGDQ HVDVOÕ E൴o൴PGH D\UÕOÕU� MHWD�VHQWH]� Q൴WHO oDOÕúPDODUÕQ YHU൴OHU൴Q൴ V൴VWHPDW൴N E൴o൴PGH E൴U�
OHúW൴U൴U (NREO൴W YH HDUH� ������ MHWD�VHQWH] E൴U EDNÕPD Q൴WHO E൴U PHWD�DQDO൴] E൴o൴P൴ RODUDN GD G�ú�Q�OHE൴O൴U (TRNHU� 
������ FDNDW� PHWD�DQDO൴]൴Q NHQG൴QH |]J� ൴VWDW൴VW൴N൴ WHNQ൴NOHU൴ NXOODQÕUNHQ Q൴FHO YHU൴OHUH GD\DQÕ\RU ROPDVÕ PHWD�VHQ�
WH] NDYUDPÕQGDQ NROD\OÕNOD D\ÕUW HG൴OPHV൴Q൴ VD÷ODU� DHQH\ YH NRQWURO JUXSODUÕQD X\JXODQDQ |Oo�POHUGHQ HOGH HG൴OHQ 
DU൴WPHW൴N RUWDODPD� VWDQGDUW VDSPD� YDU\DQV YH NRUHODV\RQ NDWVD\ÕODUÕ W�U�QGHQ Q൴FHO YHU൴OHU PHWD�DQDO൴]H |]J� KHVDS�
ODPDODUOD HWN൴ E�\�NO�NOHU൴QH G|Q�úW�U�O�U YH \RUXPODQÕU� 
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MHWD�DQDO൴] \|QWHP൴ �]HU൴QGH oDOÕúPDODU \DSDQ DUDúWÕUPDFÕODU EX \|QWHP൴Q GR÷UX YH HWN൴O൴ E൴o൴PGH X\JXODQD�
E൴OPHV൴ ൴o൴Q NÕODYX] Q൴WHO൴÷൴QGH \D\ÕQODU \DSPDNWDGÕU� <|QWHP൴Q HWN൴O൴O൴÷൴Q൴ DUWÕUPD\D \|QHO൴N oDOÕúPDODUÕQ \DQÕ VÕUD 
PHWD�DQDO൴]H |]J� oHú൴WO൴ \D]ÕOÕPODU GD JHO൴úW൴U൴OP൴úW൴U� %X \D]ÕOÕPODU DUDFÕOÕ÷Õ\OD ൴VWDW൴VW൴NVHO DQDO൴]OHU KÕ]OÕ YH GR÷UX 
E൴o൴PGH \DSÕOÕS \RUXPODQDE൴OPHNWHG൴U� MHWD�DQDO൴] \|QWHP൴Q൴ DQODPDN YH X\JXOD\DE൴OPHN ൴o൴Q ED]Õ WHPHO NDYUDP�
ODUÕQ E൴O൴QPHV൴ JHUHN൴U� %XQODUÕQ EDúOÕFDODUÕ HWN൴ E�\�NO�÷�� HWN൴ E�\�NO�÷� ൴QGHNVOHU൴� HWN൴ E�\�NO�÷� KHVDSODPD 
PRGHOOHU൴� HWN൴ E�\�NO�NOHU൴Q൴Q \RUXPODQPDVÕ YH \D\ÕQ \DQOÕOÕ÷ÕGÕU�

1.1. Etki Büyüklüğü 
MHWD�DQDO൴] KHVDSODPDODUÕQÕQ WHPHO൴QGH \HU DODQ HWN൴ E�\�NO�÷�� E൴U PHWD�DQDO൴W൴N oDOÕúPDQÕQ HQ |QHPO൴ E൴OHúHQ൴�

G൴U� GHQHO RODUDN� EHO൴UO൴ E൴U X\JXODPDQÕQ JHOHQHNVHO E൴U X\JXODPD\D NDUúÕQ QH GHUHFH GH÷൴ú൴NO൴÷H VHEHE൴\HW YHUG൴÷൴Q൴ 
൴IDGH HGHU� gUQH÷൴Q� DUWÕUÕOPÕú JHUoHNO൴N X\JXODPDODUÕ\OD GHVWHNOHQHQ VRV\RORM൴ |÷UHW൴P൴Q൴Q JHOHQHNVHO |÷UHQPH\H 
NDUúÕQ |÷UHQF൴OHU൴Q DNDGHP൴N EDúDUÕVÕ �]HU൴QGHN൴ HWN൴V൴Q൴ HWN൴ E�\�NO�÷� KHVDSOD\DUDN J|VWHUPHN P�PN�QG�U� %X 
GXUXPGD DUWÕUÕOPÕú JHUoHNO൴N X\JXODPDODUÕ\OD |÷UHW൴P \DSÕODQ VÕQÕI GHQH\ JUXEX ൴NHQ JHOHQHNVHO |÷UHW൴P \DSÕODQ VÕQÕI 
൴VH NRQWURO JUXEXGXU� %XQXQ ൴o൴Q O൴WHUDW�UGH EX NRQXGD \DSÕOPÕú GHQH\VHO oDOÕúPDODUD YH EX oDOÕúPDODUGDN൴ X\JXQ 
൴VWDW൴VW൴N൴ YHU൴OHUH XODúPDN JHUHN൴U� %XOXQDQ oDOÕúPDODUÕQ ൴VWDW൴VW൴NVHO YHU൴OHU൴ NXOODQÕODUDN JHQHO E൴U HWN൴ E�\�NO�÷� 
EXOXQXU� İN൴ JUXED X\JXODQPÕú EHQ]HU EDúDUÕ WHVWOHU൴QGHQ HOGH HG൴OHQ JHQHO HWN൴ E�\�NO�÷� \RUXPODQÕU� GHOHQHNVHO 
|÷UHW൴PH NÕ\DVOD DUWÕUÕOPÕú JHUoHNO൴N X\JXODPDODUÕ\OD GHVWHNOHQHQ |÷UHW൴P൴Q DNDGHP൴N EDúDUÕ �]HU൴QGHN൴ HWN൴V൴Q൴Q QH 
\|QGH YH E�\�NO�NWH JHUoHNOHúW൴÷൴ HWN൴ E�\�NO�÷� |Oo�WOHU൴QH J|UH ൴IDGH HG൴O൴U� 

EQ JHQHO KDO൴\OH HWN൴ E�\�NO�÷�� GHQH\ JUXEXQD X\JXODQDQ E൴U |OoPH DUDFÕQGDQ HOGH HG൴OHQ YHU൴OHU൴Q RUWDODPDVÕ 
൴OH D\QÕ DUDFÕQ NRQWURO JUXEXQD X\JXODQPDVÕQGDQ HOGH HG൴OHQ YHU൴OHU൴Q RUWDODPDVÕ DUDVÕQGDN൴ IDUNÕQ VWDQGDUW VDSPD\D 
RUDQÕ E൴o൴P൴QGH ൴IDGH HG൴OHE൴O൴U� 

OUWDODPDODUD ED÷OÕ HWN൴ E�\�NO�÷� IRUP�O�� ൴N൴ JUXEXQ YHU൴OHU൴Q൴Q RUWDODPDODUÕQÕQ VWDQGDUW KDOH JHW൴U൴OPHV൴ HVDVÕQD 
GD\DQÕU� %X Hú൴WO൴NWHN൴ VWDQGDUW VDSPD� NRQWURO JUXEXQXQ YH\D KHU ൴N൴ JUXEXQ |UQHNOHP൴Q൴Q KDUPDQODQGÕ÷Õ KDYX]XQ 
VWDQGDUW VDSPD GH÷HU൴ RODE൴O൴U� 

EWN൴ E�\�NO�÷� GH÷HU൴ DVOÕQGD QRUPDO GD÷ÕOÕPGDN൴ VWDQGDUW ] SXDQÕQD GHQN RODQ E൴U Q൴FHO൴NW൴U� %HO൴UO൴ E൴U ] SXDQÕ� 
RUWDODPDQÕQ NDo VWDQGDUW VDSPD |WHV൴QGH EXOXQXOGX÷XQX ൴IDGH HGHU� gUQH÷൴Q� GHQH\ JUXEXQGDN൴ E൴U |÷UHQF൴Q൴Q ] 
SXDQÕ ��� ൴VH EX |÷UHQF൴ NRQWURO JUXEXQGDN൴ RUWDODPD E൴U |÷UHQF൴Q൴Q ��� VWDQGDUW VDSPD NDGDU ൴OHU൴V൴QGHG൴U� D൴÷HU 
E൴U ൴IDGH\OH EX |÷UHQF൴Q൴Q EDúDUÕ SXDQÕ� NRQWURO JUXEXQGDN൴ |÷UHQF൴OHU൴Q ���¶XQGDQ GDKD \�NVHNW൴U� %XUDGD HWN൴ 
E�\�NO�÷�� DUWÕUÕOPÕú JHUoHNO൴N X\JXODPDODUÕ\OD GHVWHNOHQHQ |÷UHW൴P൴Q DNDGHP൴N EDúDUÕ �]HU൴QGHN൴ HWN൴V൴Q൴ ൴IDGH 
HWPHNWHG൴U� EWN൴ E�\�NO�÷� KHVDSODQGÕNWDQ VRQUD HOGH HG൴OHQ Q൴FHO VRQXoODU� DUDúWÕUPDFÕODU WDUDIÕQGDQ EHO൴UOHQP൴ú 
oHú൴WO൴ VÕQÕU GH÷HUOHUH J|UH N�o�N� RUWD YH\D E�\�N HWN൴ E൴o൴P൴QGH WDVQ൴I HG൴OPHNWHG൴U� %XOXQDQ HWN൴ E�\�NO�÷� KHU 
]DPDQ SR]൴W൴I oÕNPD\DE൴O൴U� QHJDW൴I YH\D VÕIÕU HWN൴ G�]H\൴QGH GH VRQXoODU oÕNDE൴O൴U� %|\OH E൴U VRQXo� GHQH\ JUXEXQD 
X\JXODQDQ \|QWHP൴Q HWN൴V൴] YH\D EDúDUÕ\Õ G�ú�U�F� E൴U HWN൴V൴Q൴Q ROGX÷XQX J|VWHU൴U� EWN൴ E�\�NO�÷� \RUXPODPDODUÕ 
൴o൴Q DUDúWÕUPDFÕODU WDUDIÕQGDQ |QHU൴OP൴ú oHú൴WO൴ HWN൴ E�\�NO�÷� ൴QGHNVOHU൴ YH VÕQÕU GH÷HUOHU൴ NXOODQÕOPDNWDGÕU�

1.2. Etki Büyüklüğü İndeksleri 
MHWD�DQDO൴] \|QWHP൴Q൴Q NXOODQÕOGÕ÷Õ DUDúWÕUPDODUGD VÕNOÕNOD EDúYXUXODQ HWN൴ E�\�NO�÷� ൴QGHNVOHU൴ GODVV ¨� CR�

KHQ G YH HHGJHV J GH÷HUOHU൴G൴U� İúOHWPH YH \|QHW൴P E൴O൴POHU൴QGH JHQHOO൴NOH WHUF൴K HG൴OHQ HWN൴ E�\�NO�÷� ൴QGHNVOHU൴ 
3HDUVRQ NRUHODV\RQ NDWVD\ÕVÕ U� CRKHQ G YH HHGJHV J ൴QGHNVOHU൴G൴U (L൴WWHO YG�� ������ THPHO KHVDSODPD \DNODúÕPÕ 
EDNÕPÕQGDQ EHQ]HU ROVDODU GD |]HOO൴NOH VWDQGDUW VDSPDQÕQ KHVDSODQPDVÕQGD IDUNOÕODúDQ EX ൴QGHNVOHU� H÷൴W൴P E൴O൴POH�
U൴QGH ROGX÷X J൴E൴ VRV\DO E൴O൴POHUGH GH E൴U |Oo�W RODUDN NXOODQÕODE൴O൴U� %X ൴QGHNVOHU KHVDSODQGÕNWDQ VRQUD X\JXQ VÕQÕU 
GH÷HUOHU൴QH J|UH \RUXPODQÕU� 

1.2.1. Glass İndeksi
GODVV¶ÕQ GHOWD HWN൴ E�\�NO�÷� ൴QGHNV൴ GODVV ¨ ൴OH J|VWHU൴OPHNWH YH DúD÷ÕGDN൴ J൴E൴ IRUP�OH HG൴OPHNWHG൴U�

%X Hú൴WO൴NWHN൴ eX  GHQH\ JUXEX YHU൴OHU൴Q൴Q DU൴WPHW൴N RUWDODPDVÕQÕ� cX NRQWURO JUXEX YHU൴OHU൴Q൴Q DU൴WPHW൴N RUWDODPD�
VÕQÕ YH SF ൴VH NRQWURO JUXEX YHU൴OHU൴Q൴Q VWDQGDUW VDSPDVÕQÕ ൴IDGH HWPHNWHG൴U�
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1.2.2. Cohen İndeksi
CRKHQ G ൴QGHNV൴� PHWD�DQDO൴] oDOÕúPDODUÕQGD VÕNOÕNOD NXOODQÕOPDNWDGÕU� %X ൴QGHNV� GHQH\ YH NRQWURO JUXSODUÕQD D൴W 

YHU൴OHU൴Q VWDQGDUWODúWÕUÕOPÕú RUWDODPDODU IDUNÕ HVDVÕQD GD\DQÕU� FRUP�OGH� E൴U KDYX]D WRSODQDQ YHU൴OHU൴Q RUWDN VWDQGDUW 
VDSPDVÕ NXOODQÕOÕU� %X |Oo�W� CRKHQ G ൴OH J|VWHU൴OPHNWH YH DúD÷ÕGDN൴ J൴E൴ KHVDSODQPDNWDGÕU�

%X Hú൴WO൴NWHN൴ eX  GHQH\ JUXEX YHU൴OHU൴Q൴Q DU൴WPHW൴N RUWDODPDVÕQÕ� cX NRQWURO JUXEX YHU൴OHU൴Q൴Q DU൴WPHW൴N RUWDOD�
PDVÕQÕ YH Sp ൴VH E൴U KDYX]GD WRSODQPÕú RUWDN YHU൴OHU൴Q VWDQGDUW VDSPDVÕGÕU� %X GH÷HU SUDW൴N RODUDN� GHQH\ YH NRQWURO 
JUXSODUÕQÕQ VWDQGDUW VDSPDODUÕQÕQ RUWDODPDVÕQÕ J|VWHU൴U (CRH� ������

1.2.3. Hedges İndeksi
HHGJHV J HWN൴ E�\�NO�÷� KHVDSODPD IRUP�O� CRKHQ G IRUP�O�QH EHQ]HPHNWHG൴U� AUDGDN൴ IDUN� VWDQGDUW VDSPD 

KHVDSODPD \|QWHP൴QGHQ ND\QDNODQPDNWDGÕU� %XUDGD NRQWURO JUXEX YH\D E൴UOHúW൴U൴OP൴ú JUXEXQ VWDQGDUW VDSPDVÕ \HU൴QH 
oDOÕúPD ൴o൴ VWDQGDUW VDSPD GH÷HU൴ NXOODQÕOÕU� %X ൴QGHNV HHGJHV J ൴OH J|VWHU൴OPHNWH YH DúD÷ÕGDN൴ J൴E൴ KHVDSODQPDNWDGÕU�

%X Hú൴WO൴NWHN൴ eX  GHQH\ JUXEXQXQ DU൴WPHW൴N RUWDODPDVÕQÕ� cX NRQWURO JUXEXQXQ DU൴WPHW൴N RUWDODPDVÕQÕ YH SZ ൴VH 
oDOÕúPD ൴o൴ VWDQGDUW VDSPD\Õ ൴IDGH HWPHNWHG൴U�

%XUDGD ൴IDGH HG൴OHQ HWN൴ E�\�NO�÷� ൴QGHNVOHU൴ PHWD�DQDO൴]H GkK൴O HG൴OHQ WHPHO oDOÕúPDODUGDQ JHQHO E൴U RUWDODPD 
HOGH HWPHN ൴o൴Q NXOODQÕOÕU� CRKHQ G YH HHGJHV J IRUP�OOHU൴ Q൴VSHWHQ IDUNOÕ GH÷HUOHU �UHWVH GH HOGH HG൴OHQ VRQXoODU 
E൴UE൴U൴QH \DNÕQGÕU� CRKHQ G YH GODVV ¨ ൴QGHNVOHU൴ N�o�N |UQHNOHP JUXSODUÕQÕQ (N���� HWN൴ E�\�NO�NOHU൴Q൴ E൴U P൴NWDU 
\DQOÕ KHVDSODU� %X GH÷HU� ROPDVÕ JHUHNHQGHQ GDKD E�\�N oÕNDU� S|] NRQXVX \DQOÕOÕ÷Õ G�]HOWPHN DPDFÕ\OD HHGJHV� J 
G�]HOWPH oDUSDQÕQÕQ NXOODQÕOPDVÕQÕ |QHUP൴úW൴U (hVW�Q YH EU\ÕOPD]� ������ %X oDUSDQÕQ KHVDSODQPD E൴o൴P൴ DúD÷ÕGDN൴ 
J൴E൴G൴U� 

%X Hú൴WO൴NWH GI�� oDOÕúPD ൴o൴ VWDQGDUW VDSPD\Õ KHVDSODUNHQ EXOXQDQ VHUEHVWO൴N GHUHFHV൴Q൴ ൴IDGH HGHU� HHGJHV J GH�
÷HU൴� CRKHQ G ൴QGHNV൴Q൴Q \XNDUÕGDN൴ G�]HOWPH oDUSDQÕ\OD oDUSÕPÕQGDQ HOGH HG൴O൴U (J   J�G�� J oDUSDQÕ �¶GHQ N�o�N 
GH÷HUOHU DOÕU� %XQGDQ GROD\Õ J GH÷HUOHU൴ G GH÷HUOHU൴QGHQ GDKD N�o�N oÕNDU (%RUHQVWH൴Q� HHGJHV� H൴JJ൴QV YH RRWKVWH൴Q� 
������

1.2.4. Korelasyonlar
S�UHNO൴ ൴N൴ GH÷൴úNHQ DUDVÕQGD EXOXQDQ NRUHODV\RQXQ KHVDSODQPDVÕ ൴o൴Q NXOODQÕODQ 3HDUVRQ U GH÷HU൴ D\QÕ ]DPDQGD 

E൴U HWN൴ E�\�NO�÷� ൴QGHNV൴ RODUDN NDEXO HG൴OPHNWHG൴U (%RUHQVWH൴Q� HHGJHV� H൴JJ൴QV YH RRWKVWH൴Q� ������ 3HDUVRQ U 
NRUHODV\RQ NDWVD\ÕODUÕ GR÷UXGDQ HWN൴ E�\�NO�÷� RODUDN DOÕQGÕ÷ÕQGD YDU\DQVÕQ J�YHQ DUDOÕ÷ÕQÕQ GDUDOPDVÕQD QHGHQ 
ROPDNWDGÕU� %X QHGHQOH� U GH÷HUOHU൴ F൴VKHU ] GH÷HUOHU൴QH G|Q�úW�U�OHUHN HWN൴ E�\�NO�÷� KHVDSODQGÕNWDQ VRQUD JHQHO 
HWN൴ YH J�YHQ DUDOÕNODUÕQÕ J|VWHUPHN �]HUH \HQ൴GHQ NRUHODV\RQODUD oHYU൴O൴U (%RUHQVWH൴Q YH HHGJHV� ������

1.3. Etki Büyüklüğü Hesaplama Modelleri 
MHWD�DQDO൴]H WDE൴ WXWXODQ oDOÕúPDODUGDQ HOGH HG൴OHQ ൴VWDW൴VW൴NVHO YHU൴OHUOH HWN൴ E�\�NO�÷� KHVDSODQÕU� %X KHVDSODPD 

\DSÕOÕUNHQ ൴N൴ WHPHO PRGHO NXOODQÕOÕU� %X PRGHOOHU VDE൴W HWN൴ YH UDVWJHOH HWN൴ E൴o൴P൴QGH DGODQGÕUÕOPDNWDGÕU� MHWD�DQD�
O൴]൴ \DSÕODFDN oDOÕúPDODUGD KDQJ൴ PRGHO൴Q NXOODQÕODFD÷Õ HQ EDúWD EHO൴UOHQ൴U� d�QN� GDKD VRQUD \DSÕODFDN RODQ KHVDS�
ODPDODUÕQ KHSV൴ VHo൴OHQ PRGHOH J|UH \DSÕOPDNWD YH GR÷UX PRGHO൴Q VHo൴OP൴ú ROPDVÕ \DSÕODQ DQDO൴]OHU൴Q JHoHUO൴÷൴Q൴ GH 
HWN൴OHPHNWHG൴U� E÷HU oRN IDUNOÕ |UQHNOHP YH X\JXODPDODUGDQ YHU൴ WRSODQPÕúVD UDVWJHOH HWN൴OHU PRGHO൴Q൴Q NXOODQÕOPDVÕ 
GDKD X\JXQGXU� 

1.3.1. Sabit Etkiler Modeli
%X PRGHO� PHWD�DQDO൴]H GDK൴O HG൴OHQ W�P oDOÕúPDODUGDQ KHVDSODQDQ HWN൴ E�\�NO�÷�Q� HWN൴OH\HE൴OHFHN E�W�Q IDN�
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W|UOHU൴Q D\QÕ ROGX÷XQX YDUVD\DU� %XQGDQ GROD\Õ JHUoHN HWN൴ E�\�NO�÷� E�W�Q oDOÕúPDODUGD D\QÕ YH VDE൴WW൴U (%RUHQV�
WH൴Q YG�� ������ %X PRGHOH J|UH DQDO൴] HG൴OHQ oDOÕúPDODUGDN൴ HWN൴ E�\�NO�÷� WHNW൴U YH oDOÕúPDODU DUDVÕ KHWHURMHQO൴N 
G�ú�NW�U� SDE൴W HWN൴OHU PRGHO൴QH J|UH KHVDSODQDQ HWN൴ E�\�NO�÷� VDGHFH DQDO൴]H GDK൴O HG൴OP൴ú oDOÕúPDODUÕ WHPV൴O HGHU 
YH JHQHOOHQHPH] (GUHZDO� 3XFF൴QHOO൴ YH MRQURH� ������

1.3.2. Rastgele Etkiler Modeli 
%X PRGHOH J|UH� DQDO൴]H WDE൴ WXWXODQ E�W�Q oDOÕúPDODUGDQ HOGH HG൴OHQ JHUoHN HWN൴ E�\�NO�÷� VDE൴W YH WHN GH÷൴OG൴U� 

gOo�POHU QRUPDO GD÷ÕOÕP J|VWHU൴U YH E൴UGHQ ID]OD GH÷HU DOÕU (%RUHQVWH൴Q YG�� ������ AQDO൴] HG൴OHQ oDOÕúPDODUGDN൴ 
HWN൴ E�\�NO�÷� IDUNOÕGÕU YH oDOÕúPDODU DUDVÕQGDN൴ KHWHURMHQO൴N \�NVHNW൴U� EWN൴ E�\�NO�NOHU൴ DUDVÕQGDN൴ oHú൴WO൴O൴N KHU 
E൴U oDOÕúPDQÕQ |UQHNOHP൴QGHQ YH |UQHNOHP KDWDVÕQGDQ ND\QDNODQÕU (GUHZDO YG�� ������ DDKD GD |QHPO൴V൴� UDVWJHOH 
HWN൴OHU PRGHO൴QH J|UH KHVDSODQDQ HWN൴ E�\�NO�÷� VDGHFH DQDO൴] HG൴OHQ oDOÕúPDODUÕ WHPV൴O HWPHNOH VÕQÕUOÕ GH÷൴OG൴U YH 
JHQHOOHQHE൴O൴U� %X QHGHQOH� ൴úOHWPH YH \|QHW൴P E൴O൴POHU൴QGH \DSÕODQ PHWD�DQDO൴] oDOÕúPDODUÕQGD oR÷XQOXNOD UDVWJHOH 
HWN൴OHU PRGHO൴ NXOODQÕOÕU (3DXO YH %DUDU൴� ������

1.4. Etki Büyüklüklerinin Yorumlanması 
HHVDSODQDQ HWN൴ E�\�NO�NOHU൴Q൴Q G�]H\൴Q൴ EHO൴UOHPHN YH X\JXQ E൴o൴PGH \RUXPODPDN DPDFÕ\OD DUDúWÕUPDFÕODU WD�

UDIÕQGDQ oHú൴WO൴ VÕQÕU GH÷HUOHU൴ |QHU൴OP൴úW൴U� g]HOO൴NOH GDYUDQÕú E൴O൴POHU൴QGHN൴ oDOÕúPDODUÕ VD÷OÕNOÕ E൴o൴PGH \RUXPOD�
PDN ൴o൴Q CRKHQ (����� WDUDIÕQGDQ JHO൴úW൴U൴OHQ VÕQÕU GH÷HUOHU PHWD�DQDO൴] oDOÕúPDODUÕQGD VÕNOÕNOD NXOODQÕOPDNWDGÕU� 
%XQD J|UH KHVDSODQDQ HWN൴ E�\�NO�÷� ��� ൴VH N�o�N� ��� ൴VH RUWD YH ��� ൴VH E�\�N HWN൴ G�]H\൴ E൴o൴P൴QGH VÕQÕIODQGÕUÕO�
PDNWDGÕU� CRKHQ G� HHGJHV J YH GODVV ¨ GH÷HUOHU൴ oR÷XQOXNOD EX VÕQÕIODPD\D J|UH \RUXPODQÕUNHQ NRUHODV\RQ NDWVD�
\ÕODUÕQGDQ HOGH HG൴OHQ HWN൴ E�\�NO�NOHU൴ ൴o൴Q IDUNOÕ VÕQÕU GH÷HUOHU൴ NXOODQÕOPDNWDGÕU� %X VÕQÕUODU� oDOÕúPDQÕQ \DSÕOGÕ÷Õ 
ED÷ODP YH E൴OJ൴\H NDWNÕVÕ G൴NNDWH DOÕQDUDN EHO൴UOHQ൴U (EOO൴V� ������ TDEOR �¶GH� CRKHQ (����� VÕQÕIODPDVÕQD J|UH ED]Õ 
HWN൴ E�\�NO�NOHU൴Q൴Q VÕQÕU GH÷HUOHU൴QH J|UH \RUXPODQÕúÕ \HU DOPDNWDGÕU� EWN൴ E�\�NO�NOHU൴ VDGHFH EX WDEORGDN൴OHUOH 
VÕQÕUOÕ ROPD\ÕS IDUNOÕ ൴VWDW൴VW൴N൴ KHVDSODPDODUOD HOGH HG൴OHQ ൴QGHNVOHU GH YDUGÕU�

Tablo 1� EWN൴ %�\�NO�÷� SÕQÕU DH÷HUOHU൴

Etki Büyüklüğü İndeksi Küçük Orta Büyük

GODVV ¨ ���� ���� ����

CRKHQ G ���� ���� ����

HHGJHV J ���� ���� ����

3HDUVRQ U ���� ���� ����

EWN൴ E�\�NO�NOHU൴ EXOXQGXNODUÕ ED÷ODPD J|UH \RUXPODQÕU� DR÷UXGDQ N�o�N� RUWD YH\D E�\�N HWN൴ J൴E൴ ൴IDGHOHU൴ 
NXOODQPDQÕQ E൴U DQODPÕ \RNWXU� NH\H J|UH YH QDVÕO VRUXODUÕQÕ G൴NNDWH DOPDN JHUHN൴U (GODVV� MFGDZ YH SP൴WK� ����� 
CRKHQ� ������ gUQH÷൴Q� WRSOXPXQ oHYUH GX\DUOÕ÷ÕQÕ DUWÕUPD\D \|QHO൴N E൴U X\JXODPDGDQ HOGH HG൴OHQ ��� G�]H\൴QGHN൴ 
E൴U HWN൴� N�o�N GH÷൴OG൴U� ANV൴QH oRN E�\�N E൴U VRV\DO E൴O൴QoOHQPH G�]H\൴Q൴ WHPV൴O HGHU� gWH \DQGDQ� KHVDSODQDQ HWN൴ 
E�\�NO�NOHU൴Q൴Q DQDO൴] HG൴OHQ oDOÕúPDODUÕQ NDO൴WHV൴QH ED÷OÕ ROGX÷X J|] DUGÕ HG൴OPHPHO൴G൴U� E÷HU E൴U DUDúWÕUPDGDQ J��
YHQ൴O൴U YHU൴OHU HOGH HG൴OPHP൴úVH EXUDGDQ KHVDSODQDQ HWN൴ E�\�NO�÷� F൴GG൴ RUDQGD HWN൴OHQ൴U (OOHMQ൴N YH AOJ൴QD� ������ 
%XQGDQ GROD\Õ� HWN൴ E�\�NO�NOHU൴ �]HU൴QGH KDVVDV൴\HW D\DUODPDODUÕ YH G�]HOWPHOHU \DSÕOPDNWDGÕU� EWN൴ E�\�NO�÷�Q� 
\RUXPODUNHQ EX D\UÕQWÕODUD GD G൴NNDW HWPHN JHUHNPHNWHG൴U� 

1.5. Yayın Yanlılığı 
MHWD�DQDO൴] V�UHF൴QGH� DUDúWÕUPD\D GDK൴O HG൴OHQ oDOÕúPDODUD XODúPDN ൴o൴Q NDSVDPOÕ E൴U O൴WHUDW�U WDUDPDVÕ \DSÕOÕU� 

.RQX\OD ൴OJ൴O൴ RODQ W�P oDOÕúPDODUD XODúPDN ൴o൴Q ND\QDN WDUDPDVÕ \DSÕOÕU� %X DUDPD YH WDUDPD V�UHF൴QGH \D\ÕQODQPÕú 
oDOÕúPDODUD XODúPDN Q൴VSHWHQ NROD\GÕU� FDNDW E൴U GH \D\ÕQODQPDPÕú oDOÕúPDODU YDUGÕU N൴ JHQHOO൴NOH GRV\D oHNPH�
FHOHU൴QGH� N�W�SKDQH UDIODUÕQGD YH\D |]HO HU൴ú൴P ൴]Q൴QH ED÷OÕ YHU൴ WDEDQODUÕQGD VDNODQÕU� İúWH PHWD�DQDO൴]൴Q |QHPO൴ 
JHoHUO൴N VRUXQODUÕQGDQ E൴U൴V൴ RODQ \D\ÕQ \DQOÕOÕ÷Õ� HU൴ú൴OPHV൴ NROD\ oDOÕúPDODUÕQ YHU൴OHU൴QGHQ HOGH HG൴OHQ \DQOÕ KHVDSOD�
PDODUÕ ൴IDGH HGHU� <DQOÕ KHVDSODPDODU QHVQHO VRQXoODU YHUPH\HE൴O൴U� %X SUREOHP൴ DúPDN ൴o൴Q DUDúWÕUPDFÕODU WDUDIÕQGDQ 
JHO൴úW൴U൴OP൴ú oHú൴WO൴ o|]�P |QHU൴OHU൴ YDUGÕU� 
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<D\ÕQ \DQOÕOÕ÷ÕQÕ |QOHPHN YH\D HWN൴V൴Q൴ HQ D]D ൴QG൴UPHN ൴o൴Q JHO൴úW൴U൴OHQ \|QWHPOHUGHQ VÕNOÕNOD NXOODQÕODQODU ú|\OH 
VÕUDODQDE൴O൴U� OUPDQ JUDI൴÷൴� KXQ൴ JUDI൴÷൴� EJJHU UHJUHV\RQ WHVW൴� DXYDO YH TZHHG\ oÕNDU HNOH \|QWHP൴ YH RRVHQWKDO 
J�YHQO൴ N VD\ÕVÕ (RRVHQWKDO� ����� EJJHU� SP൴WK� SFKQH൴GHU YH M൴QGHU� ����� DXYDO YH TZHHG൴H� ����D� DXYDO YH 
TZHHG൴H� ����E� LHZ൴V YH CODUNH� ����� SWHUQH YH EJJHU� ����� SWHUQH YH HDUERUG� ����� SWHUQH YH EJJHU� ������ 
<D\ÕQ \DQOÕOÕ÷Õ EHO൴UOHPH \|QWHPOHU൴QGHQ ED]ÕODUÕ ൴VWDW൴VW൴NVHO WHNQ൴NOHU ED]ÕODUÕ GD JUDI൴NOHU \DUGÕPÕ\OD RODVÕ \DQOÕOÕN�
ODUÕ EHO൴UOHU YH G�]HOWPH |QHU൴OHU൴ VXQDU� 

<D\ÕQ \DQOÕOÕ÷ÕQÕ G�]HOWPHN YH\D HWN൴V൴Q൴ HQ D]D ൴QG൴UPHN DPDFÕQGDN൴ EX \DNODúÕPODU PHWD�DQDO൴] DUDúWÕUPDFÕODUÕ 
WDUDIÕQGDQ JHO൴úW൴U൴OP൴úW൴U� <D\ÕQ \DQOÕOÕ÷ÕQÕ G�]HOWPH DPDFÕQGDN൴ WHNQ൴NOHU �]HU൴QGH IDUNOÕ DUDúWÕUPDODUGDQ HOGH HG൴�
OHQ VRQXoODU ED÷ODPÕQGD J�QFHOOHPHOHU YH GDKD KDVVDV D\DUODPDODU \DSÕOPDNWDGÕU� MHWD�DQDO൴]H |]J� \D]ÕOÕPODU EX 
G�]HQOHPHOHU൴Q GDKD HWN൴O൴ VRQXoODU YHUPHV൴Q൴ NROD\ODúWÕUPDNWDGÕU� S|] NRQXVX \D]ÕOÕPODU� \DSÕODQ oDOÕúPDODU GR÷UXO�
WXVXQGD J�QFHOOHQPHNWH YH GDKD ID]OD YHU൴ oHú൴G൴Q൴ NXOODQDE൴OPH ൴PNkQÕ VXQPDNWDGÕU� MHWD�DQDO൴] oDOÕúPDODUÕQGDN൴ 
\D\ÕQ \DQOÕOÕ÷Õ SUREOHP൴Q൴Q RUWD\D oÕNPDVÕ EX o|]�P |QHU൴OHU൴Q൴Q JHO൴úW൴U൴OPHV൴QH \RO DoPÕúWÕU�

1.5.1. Orman Grafiği: 
OUPDQ JUDI൴÷൴� PHWD�DQDO൴] V�UHF൴QGH NXOODQÕODQ |QHPO൴ EHW൴POHPH DUDoODUÕQGDQ E൴U൴G൴U� %X JUDI൴NWH� DQDO൴]H GDK൴O 

HG൴OHQ oDOÕúPDODUÕQ |UQHNOHP E�\�NO�÷�� J�YHQ DUDOÕ÷Õ YH HWN൴ E�\�NO�÷� J൴E൴ YHU൴OHU |]HO VHPEROOHUOH J|VWHU൴O൴U� OU�
PDQ JUDI൴÷൴QGH DQDO൴] HG൴OHQ KHU E൴U oDOÕúPDQÕQ HWN൴ E�\�NO�÷� YH J�YHQ DUDOÕ÷ÕQÕQ \DQÕ VÕUD DQDO൴] NDSVDPÕQGDN൴ E��
W�Q oDOÕúPDODUGDQ HOGH HG൴OHQ JHQHO HWN൴ E�\�NO�÷� YH \|Q� ൴OH J�YHQ DUDOÕNODUÕ GD J|VWHU൴O൴U (LHZ൴V YH CODUNH� ������

Study name Statistics for each study Correlation and 95% CI
Lower Upper 

Correlation limit limit Z-Value p-Value
Study 1 0,270 0,132 0,397 3,776 0,000
Study 2 0,148 -0,017 0,305 1,758 0,079
Study 3 0,200 0,099 0,297 3,841 0,000
Study 4 0,047 -0,018 0,111 1,420 0,155
Study 5 0,070 0,012 0,127 2,382 0,017
Study 6 0,340 0,143 0,511 3,303 0,001
Study 7 -0,080 -0,446 0,309 -0,393 0,694
Study 8 0,210 0,019 0,386 2,153 0,031

0,152 0,078 0,225 3,974 0,000
-1,00 -0,50 0,00 0,50 1,00

Kontrol Grubu Deney Grubu

Meta AnalizŞekil 1. gUQHN %൴U U\JXODPD YH OUPDQ GUDI൴÷൴�

OUPDQ JUDI൴÷൴QGHN൴ NXWXODUÕQ E�\�NO�÷�� E൴U oDOÕúPDQÕQ |UQHNOHP ER\XQXQ DQDO൴] HG൴OHQ W�P oDOÕúPDODUÕQ |UQHN�
OHP ER\XQD E|O�QPHV൴\OH EXOXQXU� .XWXQXQ E�\�NO�÷�� ൴OJ൴O൴ oDOÕúPDQÕQ JHQHO HWN൴\H RODQ NDWNÕVÕ RUDQÕQGD GH÷൴ú൴U� 
OUPDQ JUDI൴÷൴QGHN൴ \DWD\ o൴]J൴OHU ൴OJ൴O൴ oDOÕúPDQÕQ J�YHQ DUDOÕ÷ÕQÕ J|VWHU൴U� <DWD\ o൴]J൴OHU൴Q NÕVD ROXúX� GDU IDNDW \�N�
VHN KDVVDV൴\HWWHN൴ J�YHQ DUDOÕ÷ÕQÕ WHPV൴O HGHU� U]XQ o൴]J൴OHU ൴VH JHQ൴ú IDNDW G�ú�N KDVVDV൴\HWWHN൴ J�YHQ DUDOÕNODUÕQÕ 
J|VWHU൴U� OUPDQ JUDI൴÷൴Q൴Q DOW NÕVPÕQGDN൴ NDUR YH\D HOPDV� DQDO൴] HG൴OHQ oDOÕúPDODUÕQ JHQHO HWN൴ E�\�NO�÷�Q� J|VWHU൴U� 
SÕIÕU QRNWDVÕQGDQ JHoHQ G�úH\ o൴]J൴ HWN൴V൴]O൴N o൴]J൴V൴G൴U� %X o൴]J൴ GHQH\ YH NRQWURO JUXEXQD D൴W EXOJXODUÕ D\ÕUÕU� %൴U oD�
OÕúPDQÕQ J�YHQ DUDOÕ÷Õ o൴]J൴V൴Q൴Q HWN൴V൴]O൴N o൴]J൴V൴\OH NHV൴úPHPHV൴ JHUHN൴U� ANV൴ KDOGH EX oDOÕúPDQÕQ ൴VWDW൴VW൴N൴ DQODPÕ 
ROPD]� DHQH\ YH NRQWURO JUXEX YHU൴OHU൴ HWN൴V൴]O൴N o൴]J൴V൴Q൴Q ൴N൴ \DQÕQGD VÕUDODQÕU� GHQHO HWN൴ E�\�NO�÷�Q� J|VWHUHQ 
NDUR KDQJ൴ WDUDIWD\VD HWN൴ E�\�NO�÷� GH R WDUDIÕQ OHK൴QHG൴U (3HUHUD� HHQHJKDQ YH %DGHQRFK� ������ ŞHN൴O �� |UQHN E൴U 
PHWD�DQDO൴] X\JXODPDVÕ ൴OH � oDOÕúPDGDQ HOGH HG൴OHQ VRQXoODUÕQ RUPDQ JUDI൴÷൴Q൴ J|VWHUPHNWHG൴U� ŞHNO൴Q VD÷ WDUDIÕQGD� 
oDOÕúPDODUÕQ |UQHNOHP KDFP൴Q൴Q D÷ÕUOÕ÷ÕQD J|UH E�\�NO�NOHU൴ EHO൴UOHQP൴ú NXWXODU ൴OH J�YHQ DUDOÕNODUÕQÕ J|VWHUHQ o൴]J൴�
OHU \DU DOPDNWDGÕU� <HG൴ QXPDUDOÕ oDOÕúPDQÕQ J�YHQ DUDOÕ÷Õ o൴]J൴V൴� HWN൴V൴]O൴N o൴]J൴V൴Q൴ NHVPHNWH YH PDQ൴GDU ROPD\DQ 
൴VWDW൴VW൴N൴ YHU൴ ൴oHUPHNWHG൴U� HHU E൴U oDOÕúPDGDQ HOGH HG൴OHQ HWN൴ E�\�NO�÷� NRUHODV\RQODU W�U�QGHQ J|VWHU൴OP൴úW൴U� 
EWN൴ E�\�NO�NOHU൴Q൴Q DOW YH �VW VÕQÕUODUÕ ൴OH S YH ] GH÷HUOHU൴ GH JUDI൴NWH \HU DOPDNWDGÕU� GHQHO HWN൴ E�\�NO�÷�Q� J|V�
WHUHQ NDUR� GHQH\ JUXEXQXQ OHK൴QH YH VD÷ WDUDIWDGÕU� gUQH÷൴Q� úHN൴OGHN൴ JUDI൴N DUWÕUÕOPÕú JHUoHNO൴N GHVWHNO൴ VRV\RORM൴ 
|÷UHW൴P൴Q൴Q DNDGHP൴N EDúDUÕ\D HWN൴V൴Q൴ J|VWHU൴\RU ROVXQ� %XQD J|UH� GHQH\ JUXEXQD X\JXODQDQ DUWÕUÕOPÕú JHUoHNO൴N 
X\JXODPDVÕQÕQ DNDGHP൴N EDúDUÕ �]HU൴QGH SR]൴W൴I \|QO� YH N�o�N G�]H\GH E൴U HWN൴V൴Q൴Q ROGX÷X V|\OHQHE൴O൴U� GHQHO HWN൴ 
E�\�NO�÷�� UDVWJHOH HWN൴OHU PRGHO൴QH J|UH ����� RODUDN KHVDSODQPÕú YH NDUR úHNO൴ GH ��� ൴OH ��� DUDVÕQGD X\JXQ E൴U 
NRQXPGD J|VWHU൴OP൴úW൴U� %X JUDI൴NWHN൴ YHU൴OHUGHQ KDUHNHWOH KDQJ൴ oDOÕúPDQÕQ QH NDGDU NDWNÕ VXQGX÷X YH DQODPOÕ YHU൴ 
൴oHU൴S ൴oHUPHG൴÷൴ EHO൴UOHQHE൴O൴U� 
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1.5.2. Huni Grafiği 
HXQ൴ JUDI൴÷൴� oDOÕúPDODUÕQ |UQHNOHP E�\�NO�÷� YH \D\ÕQ \DQOÕOÕ÷Õ KDNNÕQGD E൴OJ൴ YHUHQ PHWD�DQDO൴]H |]J� E൴U 

J|VWHU൴P úHNO൴G൴U� GUDI൴N úHNO൴� WHUV G|QP�ú E൴U KXQ൴\൴ DQGÕUGÕ÷Õ ൴o൴Q EX DGÕ DOPÕúWÕU� %X JUDI൴÷൴Q \DWD\ HNVHQ൴QGH 
JHQHOO൴NOH HWN൴ E�\�NO�÷� GH÷HUOHU൴ EXOXQXU� D൴NH\ HNVHQGH ൴VH |UQHNOHP E�\�NO�÷� YH\D YDU\DQV GH÷HUOHU൴ \HU DOÕU� 
gUQHNOHP ER\X E�\�N RODQ oDOÕúPDODUÕ J|VWHUHQ oHPEHUOHU JUDI൴÷൴Q �VW WDUDIÕQGD YH RUWDODPD\D \DNÕQ \HUOHUGH EX�
OXQXU� gUQHNOHP൴ N�o�N RODQ oDOÕúPDODUÕ J|VWHUHQ oHPEHUOHU ൴VH YDU\DQV KDWDODUÕQÕQ oRNOX÷XQGDQ GROD\Õ JUDI൴÷൴Q DOW 
NÕVPÕQGD EXOXQXU� GUDI൴NWHN൴ N�o�N oHPEHUOHU൴Q KHU E൴U൴ E൴U oDOÕúPD\Õ VHPERO൴]H HGHU� %D]Õ JUDI൴NOHUGH GH N�o�N KD�
F൴PO൴ oDOÕúPDODUÕQ GD÷ÕOÕPÕQÕ GDKD ൴VDEHWO൴ J|VWHUPHN DPDFÕ\OD G൴NH\ HNVHQ �]HU൴QGH VWDQGDUW KDWD GH÷HUOHU൴ EXOXQXU� 
%|\OH E൴U JUDI൴NWH� oDUSÕNOÕN YH\D DV൴PHWU൴N J|U�Q�P GDKD NROD\ IDUN HG൴O൴U� GUDI൴N V൴PHWU൴N ൴VH \DSÕODQ DQDO൴]GH \D\ÕQ 
\DQOÕOÕ÷ÕQÕQ ROPDGÕ÷ÕQD ൴úDUHW HGHU IDNDW EX J|U�Q�P WHN EDúÕQD \HWHUO൴ GH÷൴OG൴U� %X VRQXFXQ IDUNOÕ \DQOÕOÕN DQDO൴]OH�
U൴\OH GH GHVWHNOHQPHV൴ JHUHN൴U (%RUHQVWH൴Q YG�� ������ ŞHN൴O �� |UQHN E൴U oDOÕúPDQÕQ KXQ൴ JUDI൴÷൴Q൴ J|VWHUPHNWHG൴U� 
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Funnel Plot of Standard Error by Fisher's Z

Şekil 2. gUQHN %൴U U\JXODPD YH HXQ൴ GUDI൴÷൴�

ŞHN൴OGHN൴ KXQ൴ JUDI൴÷൴Q൴Q \DWD\ HNVHQ൴QGH F൴VKHU ] W�U�QGHQ HWN൴ E�\�NO�NOHU൴� G൴NH\ HNVHQ൴QGH ൴VH VWDQGDUW KDWD 
GH÷HUOHU൴ \HU DOPDNWDGÕU� dDOÕúPDODUÕQ oR÷X RUWDODPDQÕQ VD÷ÕQGD WRSODQPÕú YH DV൴PHWU൴N E൴U J|U�QW� DU] HWPHNWHG൴U� 
%X GXUXPGD� GHQH\ JUXEX OHK൴QH RODQ GDKD ID]OD \D\ÕQÕQ oDOÕúPD\D GDK൴O HG൴OG൴÷൴ YH \DQOÕ E൴U DQDO൴] \DSÕOGÕ÷Õ V|\�
OHQHE൴O൴U� <൴QH� oDOÕúPDODUÕQ oR÷XQXQ �VW WDUDIWD WRSODQPÕú ROPDVÕ E�\�N KDF൴PO൴ |UQHNOHP ൴oHUHQ oDOÕúPD VD\ÕVÕQÕQ 
GDKD ID]OD ROGX÷XQX J|VWHU൴U� HXQ൴ JUDI൴÷൴� EX W�U oÕNDUÕPODUÕ \DSPD\D ൴PNkQ VD÷ODU� GHQHO HWN൴ E�\�NO� JUDI൴÷൴Q DOW 
WDUDIÕQGD NDUR úHNO൴QGH J|VWHU൴OP൴úW൴U� 

1.5.3.Regresyon Testi
 MHWD�DQDO൴]H WDE൴ WXWXODQ E൴U oDOÕúPD KDYX]XQGD EXOXQDQ ൴� oDOÕúPDQÕQ QRUPDO VWDQGDUW VDSPDVÕ S൴� YH ൴OJ൴O൴ oDOÕú�

PDQÕQ KDVVDV൴\HW൴ 3UHF൴ ROPDN �]HUH EX GH÷൴úNHQOHU DUDVÕQGDN൴ UHJUHV\RQ Hú൴WO൴÷൴ E(S൴�� DúD÷ÕGDN൴ J൴E൴ PRGHOOHQHE൴O൴U 
(EJJHU YG�� ������

%X UHJUHV\RQ Hú൴WO൴÷൴QGHN൴ [� YH [� VD\ÕODUÕ HWN൴Q൴Q E�\�NO�÷�Q� YH \|Q�Q� EHO൴UOHPHGH NXOODQÕOÕU� %X Hú൴WO൴N� 
oDOÕúPD (S൴� YH KDVVDV൴\HW (3UHF൴� HNVHQOHU൴QGHQ o൴]൴OHQ YH H÷൴P൴ [� RODQ E൴U UHJUHV\RQ GR÷UXVXQX ൴IDGH HGHU� HXQ൴ 
JUDI൴÷൴ V൴PHWU൴NVH \DQ൴ DQDO൴]GH \DQOÕOÕN \RN ൴VH GR÷UXQXQ H÷൴P൴ [� ROXU� GR÷UX RU൴M൴QGHQ JHoHU YH [�   � ROXU� AQD�
O൴]GH \DQOÕOÕN YDUVD \DQ൴ JUDI൴N DV൴PHWU൴N ൴VH UHJUHV\RQ GR÷UXVX RU൴M൴QGHQ JHoPH]� %X GXUXPGD [�� VÕIÕUGDQ IDUNOÕ 
E൴U GH÷HU DOÕU� %X GH÷HU� JUDI൴÷൴Q DV൴PHWU൴ |Oo�V�Q� J|VWHU൴U� AV൴PHWU൴ |Oo�V� DUWWÕNoD EX GH÷HU GH VÕIÕUGDQ X]DNODúÕU� 
İVWDW൴VW൴N൴ UHJUHV\RQ oÕNWÕODUÕQD EDNDUDN [�   � GXUXPX� VÕIÕU K൴SRWH]൴Q൴ \DQ൴ \D\ÕQ \DQOÕOÕ÷Õ ROPDGÕ÷Õ YDUVD\ÕPÕQÕ WHVW 
HWPHN ൴o൴Q NXOODQÕOÕU� %X DQDO൴]GH o൴IW WDUDIOÕ S GH÷HUOHU൴QH EDNÕOÕU� %XOXQDQ S GH÷HUOHU൴Q൴Q ൴VWDW൴VW൴NVHO RODUDN PDQ൴GDU 
oÕNPDVÕ (S!���� \D\ÕQ \DQOÕOÕ÷Õ ROPDGÕ÷ÕQD ൴úDUHW HGHU� %X WHVW� ³EJJHU RHJUHV\RQ THVW൴´ RODUDN DGODQGÕUÕOÕU YH \DQOÕ�
OÕN JUDI൴÷൴QGHN൴ DV൴PHWU൴ |Oo�V�Q� ൴IDGH HWPHGH NXOODQÕOÕU (SWHUQH YH EJJHU� ������ 
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Şekil 3. gUQHN %൴U U\JXODPD YH RHJUHV\RQ THVW൴ SRQXoODUÕ�

ŞHN൴O �� |UQHN E൴U X\JXODPD YH EJJHU UHJUHV\RQ WHVW൴ VRQXoODUÕQÕ J|VWHUPHNWHG൴U� %XUDGD G൴NNDW HG൴OPHV൴ JHUHNHQ 
YHU൴ o൴IW WDUDIOÕ S GH÷HUOHU൴G൴U� %X GH÷HU� ��� WHQ E�\�N ൴VH \D\ÕQ \DQOÕOÕ÷Õ ROPDGÕ÷ÕQÕ J|VWHU൴U� 

1.5.4. Güvenli N Sayısı
%൴U PHWD�DQDO൴]൴Q VRQXoODUÕQÕ ൴VWDW൴VW൴NVHO RODUDN JHoHUV൴] NÕODE൴OPHN ൴o൴Q JHUHNO൴ oDOÕúPD VD\ÕVÕQÕ ൴IDGH HGHQ J��

YHQO൴ N VD\ÕVÕ� RRVHQWKDO (����� WDUDIÕQGDQ WDQÕPODQPÕúWÕU� RRVHQWKDO E൴U J�YHQO൴ N VD\ÕVÕ KHVDSODPD \|QWHP൴ JHO൴ú�
W൴UHUHN EX VD\Õ\D J|UH PHWD�DQDO൴] VRQXoODUÕQÕ GH÷HUOHQG൴UPH\൴ |QHUP൴úW൴U� RRVHQWKDO J�YHQO൴ N VD\ÕVÕ� E൴U PHWD�D�
QDO൴] VRQXFXQGD KHVDSODQDQ HWN൴ E�\�NO�÷�Q� JHoHUV൴] NÕOPDN YH\D VÕIÕUD ൴QG൴UPHN ൴o൴Q EXOXQPDVÕ JHUHNHQ VÕIÕU HWN൴ 
E�\�NO�÷�QGHN൴ \D\ÕQ VD\ÕVÕQÕ J|VWHU൴U� %XOXQDQ VD\Õ� DQDO൴] HG൴OHQ VD\ÕGDQ ID]OD ൴VH \D\ÕQ \DQOÕOÕ÷ÕQÕQ ROPDGÕ÷ÕQD 
൴úDUHW HGHU (%RUHQVWH൴Q YG�� ������ 

Şekil 4. gUQHN %൴U U\JXODPD YH G�YHQO൴ N SD\ÕVÕ HHVDSODPDODUÕ�

gWH \DQGDQ� OUZ൴Q (����� WDUDIÕQGDQ |QHU൴OHQ E൴U EDúND J�YHQO൴ N VD\ÕVÕ KHVDSODPD \|QWHP൴QH J|UH� HNOHQHFHN 
\D\ÕQODUÕQ HWN൴ E�\�NO�÷�Q� VÕIÕU NDEXO HWPHN ]RUXQGD NDOPDGDQ EXOXQPDVÕ JHUHNHQ HNV൴N oDOÕúPD VD\ÕVÕ KHVDSOD�
QDE൴O൴U� %X \|QWHPH J|UH PHWD�DQDO൴] VRQXFX HOGH HG൴OHQ HWN൴ E�\�NO�÷�Q� EHO൴UO൴ E൴U GH÷HUH ൴QG൴UPHN ൴o൴Q JHUHNO൴ 
RODQ oDOÕúPD VD\ÕVÕ EXOXQXU� %XOXQDQ GH÷HUH J|UH \RUXP \DSÕOÕU� ŞHN൴O �� |UQHN E൴U X\JXODPD VRQXFX RRVHQWKDO YH 
OUZ൴Q¶൴Q |QHU൴OHU൴QH J|UH EXOXQDQ J�YHQO൴ N VD\ÕODUÕQÕ J|VWHUPHNWHG൴U� AQDO൴] HG൴OHQ VHN൴] oDOÕúPDQÕQ RUWDODPD HWN൴ 
E�\�NO�÷�Q� ൴VWDW൴VW൴NVHO RODUDN JHoHUV൴] (S !����� NÕOPDN ൴o൴Q EXOXQPDVÕ JHUHNHQ� VÕIÕU HWN൴ E�\�NO�÷� RODQ HNV൴N 
\D\ÕQ VD\ÕVÕ YH\D RRVHQWKDO J�YHQO൴ N VD\ÕVÕ ��¶GXU� %X VD\Õ� DQDO൴] HG൴OHQ oDOÕúPD VD\ÕVÕQGDQ (�� oRN ID]OD ROGX÷X 
൴o൴Q \D\ÕQ \DQOÕOÕ÷Õ ROPD ൴KW൴PDO൴Q൴Q G�ú�N ROGX÷X V|\OHQHE൴O൴U� OUZ൴Q J�YHQO൴ N VD\ÕVÕ ൴VH KHVDSODQDQ RUWDODPD HWN൴ 
E�\�NO�÷� RODQ ������� GH÷HU൴Q൴ ����¶Q൴Q DOWÕQD G�ú�UPHN ൴o൴Q EXOXQPDVÕ JHUHNHQ RUWDODPD VÕIÕU HWN൴ E�\�NO�÷�Q�
GHN൴ HNV൴N \D\ÕQ VD\ÕVÕQÕQ �� ROGX÷XQX J|VWHUPHNWHG൴U� %X VD\Õ GD DQDO൴] HG൴OHQ WRSODP \D\ÕQ VD\ÕVÕQGDQ oRN ID]OD 
ROGX÷X ൴o൴Q \D\ÕQ \DQOÕOÕ÷ÕQÕQ G�ú�N RODVÕOÕNWD ROGX÷XQD ൴úDUHW HGHU� 
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1.5.5. Çıkar ve Ekle Yöntemi 
%X \|QWHP� \DSÕODQ E൴U PHWD�DQDO൴W൴N HWN൴ E�\�NO�÷� KHVDSODPDVÕQGD RODVÕ \DQOÕOÕNODUÕ G�]HOWPHN DPDFÕ\OD NXOOD�

QÕOÕU� HXQ൴ JUDI൴÷൴Q൴Q RUWDVÕQGDQ JHoHQ G൴NH\ o൴]J൴Q൴Q VD÷ WDUDIÕQGD EXOXQDQ oDOÕúPDODU �]HU൴QGH WHNUDUOÕ ൴úOHP \DSPD 
HVDVÕQD GD\DQÕU� SD÷ WDUDIÕQ Xo NÕVPÕQGDN൴ N�o�N oDOÕúPDODU oÕNDUÕOÕU YH KHU GHIDVÕQGD HWN൴ E�\�NO�÷� \HQ൴GHQ KHVDS�
ODQÕU� %X WHNUDUOÕ ൴úOHPH� HWN൴ E�\�NO�÷� GD÷ÕOÕPODUÕQÕ J|VWHUHQ JUDI൴N V൴PHWU൴N KDOH JHOHQH NDGDU GHYDP HG൴O൴U� %X 
X\JXODPD� WHRU൴N E൴o൴PGH \DQVÕ] E൴U HWN൴ E�\�NO�÷� GH÷HU൴QH XODúWÕUÕU� FDNDW oÕNDUÕODQ oDOÕúPDODU HWN൴ E�\�NO�÷�Q� 
YH DV൴PHWU൴\൴ G�]HOW൴UNHQ D\QÕ ]DPDQGD J�YHQ DUDOÕNODUÕQÕ GDUDOWDUDN GD÷ÕOÕPÕQ YDU\DQVÕQÕ D]DOWÕU� %X VHEHSWHQ GROD\Õ� 
oÕNDUÕODQ oDOÕúPDODU \HU൴QH VDQDO oDOÕúPDODU DQDO൴]H \HQ൴GHQ HNOHQ൴U� %X HNOHPHOHU YDU\DQVÕQ G�]HOW൴OPHV൴QH \DUGÕPFÕ 
ROXU (DXYDO YH TZHHG൴H� ����D� ����E�� ŞHN൴O � µWH DXYDO YH TZHHG൴H µQ൴Q oÕNDU YH HNOH \|QWHP൴Q൴Q E൴U X\JXODPDVÕ 
J|U�OPHNWHG൴U� HXQ൴ JUDI൴÷൴QGHN൴ EH\D] GD൴UHOHU DQDO൴] HG൴OHQ oDOÕúPDODUÕ� V൴\DK GD൴UHOHU ൴VH VRQUDGDQ HNOHQHQ � oDOÕú�
PD\Õ J|VWHUPHNWHG൴U� AOWWDN൴ EH\D] NDUR ��� J�YHQ DUDOÕ÷ÕQGD RU൴M൴QDO oDOÕúPDQÕQ JHQHO HWN൴ E�\�NO�÷�Q�� V൴\DK RODQ 
൴VH \D\ÕQ \DQOÕOÕ÷ÕQÕQ G�]HOW൴OPHV൴\OH HOGH HG൴OHQ JHQHO HWN൴ E�\�NO�÷�Q� J|VWHUPHNWHG൴U� D�]HOW൴OP൴ú RODQ RUWDODPD 
HWN൴ E�\�NO�÷� VÕIÕUD GDKD \DNÕQGÕU�
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Funnel Plot of Standard Error by Fisher's Z

Şekil 5. gUQHN %൴U U\JXODPD YH D�]HOW൴OP൴ú EWN൴ %�\�NO�÷�Q�Q HXQ൴ GUDI൴÷൴�

%൴U PHWD�DQDO൴] oDOÕúPDVÕQÕQ \D\ÕQ \DQOÕOÕ÷ÕQÕ EHO൴UOHPHN YH G�]HOWPHN ൴o൴Q |QHU൴OHQ WHNQ൴NOHU൴Q KHSV൴QGH JHQHO 
RODUDN D\QÕ GR÷UXOWXGD E൴U VRQXo HOGH HG൴OP൴úVH� V|] NRQXVX DUDúWÕUPDQÕQ \D\ÕQ \DQOÕOÕ÷ÕQD NDUúÕ G൴UHQoO൴ ROGX÷X 
G�ú�Q�OHE൴O൴U� THN EDúÕQD K൴oE൴U \DQOÕOÕN DQDO൴]൴� VRQXoODUÕQ WDPDPHQ \DQVÕ] ROGX÷XQX JDUDQW൴ HGHPH]� %X QHGHQOH� 
G൴÷HU DUDúWÕUPD W�UOHU൴QGH ROGX÷X J൴E൴ PHWD�DQDO൴] oDOÕúPDODUÕQGD GD oHú൴WO൴ IDNW|UOHU൴Q VRQXoODUÕ HWN൴OH\HE൴OG൴÷൴ J|] 
DUGÕ HG൴OPHPHO൴G൴U� 

2. Meta-analiz Uygulama Aşamaları 
%൴U PHWD�DQDO൴] oDOÕúPDVÕQÕQ JHUoHNOHúW൴U൴OPHV൴ V�UHF൴ JHQHOO൴NOH EHú WHPHO DúDPDGDQ ROXúXU� %X DúDPDODU DUDú�

WÕUPD VRUXVXQXQ EHO൴UOHQPHV൴� YHU൴ WRSODPD� YHU൴ KD]ÕUODPD� YHU൴ DQDO൴]൴ YH UDSRUODPDGÕU (3DXO YH %DUDU൴� ������ %X 
DúDPDODUÕQ KHU E൴U൴QGH G൴NNDWO൴ \�U�W�OPHV൴ JHUHNHQ DOW V�UHoOHU GH YDUGÕU�

1. Araştırma sorusunun belirlenmesi� %HO൴UOHQHQ DUDúWÕUPD VRUXVXQXQ NDO൴WHV൴ YH NDSVDPÕ PHWD�DQDO൴]൴Q WDN൴S 
HGHQ DúDPDODUÕQÕ GD HWN൴OHU� İ\൴ E൴U DUDúWÕUPD VRUXVX EHOO൴ E൴U NDYUDPVDO oHUoHYH\H GDK൴OG൴U� HDQJ൴ GH÷൴úNHQOHU൴Q YH 
NDYUDPODUÕQ QDVÕO NXOODQÕODFD÷Õ DoÕNWÕU� .RQX\OD ൴OJ൴O൴ |QHPO൴ G൴]൴QOHUGH WDUDQDQ GHUJ൴OHUGHN൴ oDOÕúPDODU G൴NNDWH DOÕ�
QDUDN ൴\൴ E൴U DUDúWÕUPD VRUXVX \D]ÕODE൴O൴U� SRUXQXQ RGD÷ÕQGDN൴ NDYUDPODU WDQÕPODQPDOÕGÕU� gUQH÷൴Q� IHOVHIH GHUV൴QGH 
JHOHQHNVHO |÷UHQPH\H NDUúÕQ ൴ú E൴UO൴NO൴ |÷UHQPHQ൴Q DNDGHP൴N EDúDUÕ �]HU൴QGHN൴ HWN൴V൴ QHG൴U E൴o൴P൴QGHN൴ E൴U DUDúWÕUPD 
VRUXVX\OD PHWD�DQDO൴W൴N E൴U ൴QFHOHPH \DSÕODE൴O൴U� %XUDGD IHOVHIH GHUV൴� JHOHQHNVHO YH ൴ú E൴UO൴NO൴ |÷UHQPH \|QWHPOHU൴� 
DNDGHP൴N EDúDUÕ J൴E൴ WHPHO NDYUDPODU PHUNH]H DOÕQDUDN YHU൴ WRSODQÕU YH O൴WHUDW�U DUDúWÕUPDVÕ \DSÕOÕU� 

2. Veri toplama: AQDKWDU NHO൴PHOHU DUDVÕQD ³YH YH\D´ ED÷ODoODUÕ NRQDUDN ൴OJ൴O൴ YHU൴ WDEDQODUÕQGD DUDPD YH WDUD�
PD ൴úOHPOHU൴ \DSÕOPDOÕGÕU� MDN൴QH G൴O൴QGHN൴ DUDPD PDQWÕ÷ÕQD J|UH� ³YH´ (DQG� ED÷ODFÕ EHO൴UO൴ GH÷൴úNHQOHU൴Q KHSV൴Q൴ 
E൴UGHQ NXOODQDQ oDOÕúPDODUÕ WRSODUNHQ ³YH\D´ (RU� ED÷ODFÕ EX GH÷൴úNHQOHUGHQ KHUKDQJ൴ E൴U൴Q൴Q YH\D KHSV൴Q൴Q JHoW൴÷൴ 
oDOÕúPDODUÕ EXOXU� 9HU൴ WRSODUNHQ KDQJ൴ oDOÕúPDODUÕQ DQDO൴]H GDK൴O HG൴OHFH÷൴Q൴ J|VWHUHQ |Oo�WOHU EHO൴UOHQPHO൴ YH EX 

U\�
J X Q 
R O D Q

g]HW YH \|QWHP NÕVÕPODUÕ ൴QFHOHQG൴NWHQ VRQUDN൴ WHVS൴W HG൴OHQ X\JXQ 
oDOÕúPD VD\ÕVÕ (Q  «� 

gOo�WOHU൴ NDUúÕOD\DQ WRSODP oDOÕúPD VD\ÕVÕ (Q « � 
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|Oo�WOHUH J|UH DUDPD YH WDUDPDODU \DSÕOPDOÕGÕU� %XOXQDQ oDOÕúPDODU ൴oHU൴N YH |]HOO൴NOHU൴QH J|UH |QFHGHQ KD]ÕUODQPÕú 
E൴U NRGODPD IRUPX NXOODQÕODUDN HQ D] ൴N൴ NRGOD\ÕFÕ WDUDIÕQGDQ NRGODQPDOÕ YH NRGOD\ÕFÕODU DUDVÕQGDN൴ X]ODúPD RUDQÕ 
EHO൴UOHQPHO൴G൴U� MHWD�DQDO൴] DUDúWÕUPDODUÕQGD DQDO൴]H GDK൴O HG൴OHQ oDOÕúPDODUÕ VHoPH YH D\ÕNODPD V�UHF൴ JHQHOO൴NOH 
ŞHN൴O �¶GDN൴ J൴E൴ V൴VWHPDW൴N ൴QFHOHPH YH PHWD�DQDO൴]OHUGH WHUF൴K HG൴OHQ oDOÕúPD UDSRUODUÕ DQODPÕQD JHOHQ (3UHIHUUHG 
RHSRUW൴QJ IWHPV IRU S\VWHPDW൴F RHY൴HZV DQG MHWD�AQDO\VHV) 3RISMA DGOÕ E൴U úHPD ൴OH J|VWHU൴O൴U�

Şekil 6. DDK൴O EWPH S�UHF൴ YH 3RISMA ANÕú ŞHPDVÕ

3. Veri hazırlama: EOGH HG൴OHQ oDOÕúPDODUGDN൴ ൴VWDW൴VW൴NVHO YHU൴OHUH ED÷OÕ RODUDN KDQJ൴ HWN൴ E�\�NO�NOHU൴Q൴Q NXOOD�
QÕODFD÷ÕQD NDUDU YHU൴O൴U� dDOÕúPDODUGD JHQHOO൴NOH RUWDODPDODU YH\D NRUHODV\RQODU W�U�QGHQ RODQ HWN൴ E�\�NO�NOHU൴ UDSRU 
HG൴O൴U� dDOÕúPDODUGD HWN൴ E�\�NO�NOHU൴Q൴Q GD÷ÕOÕPÕQD HWN൴ HGHE൴OHFHN GH÷൴úNHQOHU (PRGHUDW|UOHU� EHO൴UOHQ൴U� <D\ÕQ \DQ�
OÕOÕ÷ÕQÕ |QOHPHN YH\D \RUXPODPDN ൴o൴Q KDQJ൴ WHNQ൴NOHU൴Q NXOODQÕODFD÷ÕQD NDUDU YHU൴O൴U� 

4. Veri analizi: EWN൴ E�\�NO�NOHU൴Q൴Q VDE൴W HWN൴OHU YH\D UDVWJHOH HWN൴OHU PRGHOOHU൴QGHQ KDQJ൴V൴QH J|UH KHVDSODQDFD�
÷Õ EHO൴UOHQ൴U� GHQHO HWN൴ E�\�NO�NOHU൴ KHVDSODQGÕNWDQ VRQUD EX VRQXoODUÕQ GD÷ÕOÕPODUÕ DQDO൴] HG൴O൴U� HHWHURMHQO൴N ൴QFH�
OHPHV൴ ൴o൴Q PHWD�DQDO൴]H |]J� 4� I� J൴E൴ YHU൴OHU ൴QFHOHQ൴U YH \RUXPODQÕU� MRGHUDW|U GH÷൴úNHQOHU YH DOW JUXS DQDO൴]OHU൴ 
\DSÕOÕU� %X DQDO൴]OHU YH HWN൴ E�\�NO�÷� KHVDSODPDODUÕ PHWD�DQDO൴] ൴o൴Q JHO൴úW൴U൴OP൴ú RODQ CMA SURJUDPÕQÕQ \DQÕ VÕUD 
MV E[FHO� RHYMDQ YH R J൴E൴ \D]ÕOÕPODU \DUGÕPÕ\OD GD \DSÕODE൴O൴U�

5. Raporlama: MHWD�DQDO൴] oDOÕúPDVÕQÕQ UDSRUODQPDVÕ V�UHF൴QGH |QFHO൴NO൴ RODUDN oDOÕúPD\Õ |]HWOH\HQ JHQHO E൴U 
EDúOÕN�ROPDOÕGÕU� dDOÕúPD\Õ DQD KDWODUÕ\OD |]HWOH\HQ E൴U |]HW \D]ÕOPDOÕGÕU� AUDúWÕUPDQÕQ GD\DQDNODUÕQÕ� O൴WHUDW�UGHN൴ 
\HU൴Q൴� |QHP൴Q൴� DPDFÕQÕ YH WDVDUÕPÕQÕ DoÕNOD\DQ E൴U J৻U৻ú NÕVPÕ ROPDOÕGÕU� dDOÕúPDGD NXOODQÕODQ ൴VWDW൴VW൴NVHO DQDO൴]OHU 
YH PHWD�DQDO൴] V�UHF൴Q൴ DoÕNOD\DQ \|QWHP NÕVPÕ \D]ÕOPDOÕGÕU� %HW൴POH\൴F൴ ൴VWDW൴VW൴NOHU� \D\ÕQ \DQOÕOÕ÷Õ� KHWHURMHQO൴N 
YH PRGHUDW|U GH÷൴úNHQOHU൴Q ൴QFHOHQG൴÷൴ E൴U YHU৻�DQDO৻] NÕVPÕ ROPDOÕGÕU� AUDúWÕUPDQÕQ DODQD NDWNÕVÕQÕ� VÕQÕUOÕOÕNODUÕQÕ 
YH \DSÕODFDN \HQ൴ oDOÕúPDODUD \|QHO൴N |QHU൴OHU൴ ൴oHUHQ E൴U VRQXo NÕVPÕ \D]ÕOPDOÕGÕU� AQDO൴]H GDK൴O HG൴OHQ oDOÕúPDODU� 
NXOODQÕODQ IRUP�OOHU YH G൴÷HU KHVDSODPDODUÕ GD ekler NÕVPÕQGD J|VWHUPHN JHUHNPHNWHG൴U� 

3. Meta-analizin Önemi ve Sınırlılıkları 
GHOHQHNVHO DUDúWÕUPDODUGDN൴ ൴VWDW൴VW൴NVHO \|QWHPOHU JHQHO RODUDN VÕIÕU K൴SRWH]൴ DQODPOÕOÕN WHVW൴ HVDV DOÕQDUDN X\JXOD�

QÕU� %DúODQJÕoWD NXUXODQ VÕIÕU K൴SRWH]൴� DQODPOÕOÕN GH÷HU൴ RODQ S µQ൴Q VÕNOÕNOD NXOODQÕODQ VÕQÕU GH÷HU൴ ���� YH\D ����¶GHQ 
N�o�N ROPDVÕ GXUXPXQGD NDEXO HG൴O൴U� E�\�N ROPDVÕ KDO൴QGH GH UHGGHG൴O൴U� FDNDW VÕQÕU GH÷HUOHUH oRN \DNÕQ RODQ S 
GH÷HUOHU൴Q൴Q QDVÕO ൴]DK HG൴OHFH÷൴ DUDúWÕUPDFÕODUÕQ G൴NNDW൴Q൴ oHNP൴úW൴U� gUQH÷൴Q ���� VÕQÕU GH÷HU൴ RODUDN DOÕQGÕ÷ÕQGD 
S ����� ൴o൴Q DQODPVÕ]� S ����� ൴o൴Q GH DQODPOÕ \RUXPX \DSPDN JHQHO JHoHU E൴U NXUDO RODPD]� İVWDW൴VW൴NVHO DQODPOÕOÕN 
VDGHFH Q൴FHO E൴U GH÷HUH ൴QG൴UJHQHPH]� <DOQÕ] S GH÷HUOHU൴QH EDNDUDN K൴SRWH]൴ NDEXO YH\D UHGGHWPHN \HWHUV൴]G൴U� %X 
QHGHQOH� S GH÷HUOHU൴Q൴Q \DQÕ VÕUD HWN൴ E�\�NO�÷�� ൴VWDW൴NVHO J�o DQDO൴]൴ YH J�YHQ DUDOÕNODUÕ J൴E൴ GH÷HUOHUH GH \HU YHUHQ 
\HQ൴ ൴VWDW൴VW൴NVHO \|QWHPOHUH ൴KW൴\Do YDUGÕU (CXPP൴QJ� ����� O¶LHDU\� ������ MHWD�DQDO൴]� V|] NRQXVX ൴VWDW൴VW൴NVHO 
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DQDO൴]OHU൴ ൴oHUPHV൴ EDNÕPÕQGDQ \HQ൴ YH DOWHUQDW൴I E൴U \|QWHPG൴U� %X EDNÕPGDQ VRV\DO E൴O൴POHUGH GH NXOODQÕOPDVÕ JHOH�
QHNVHO DUDúWÕUPD \|QWHPOHU൴QGHQ IDUNOÕ E൴U EDNÕú DoÕVÕ ND]DQGÕUDE൴O൴U�

MHWD�DQDO൴]� VXQGX÷X DYDQWDMODUÕQ \DQÕ VÕUD VÕQÕUOÕOÕNODUÕ RODQ YH D\QÕ ]DPDQGD IDUNOÕ E൴o൴POHUGH HOHúW൴U൴OHQ E൴U \|Q�
WHPG൴U� EQ |QHPO൴ VÕQÕUOÕOÕ÷Õ E൴U PHWD�DQDO൴]൴Q NDO൴WHV൴Q൴Q DQDO൴]H WDE൴ WXWXODQ oDOÕúPDODUÕQ NDO൴WHV൴QH ED÷OÕ ROPDVÕGÕU� 
%X GR÷UXOWXGD� DQDO൴]H GDK൴O HG൴OHFHN oDOÕúPDODUÕQ VHo൴OPHV൴QGH NXOODQÕOPDN ൴o൴Q DUDúWÕUPDFÕODU WDUDIÕQGDQ JHO൴úW൴U൴O�
P൴ú oHú൴WO൴ NDO൴WH |OoHNOHU൴ NXOODQÕOÕU� %X |OoHNOHUH J|UH DUDúWÕUPDODUÕQ NDO൴WH GHUHFHV൴ EHO൴UOHQ൴U YH NXOODQÕOÕU� gUQH÷൴Q 
NRUHODV\RQHO DUDúWÕUPDODUÕQ GH÷HUOHQG൴U൴OPHV൴ ൴o൴Q G�ú�N� RUWD YH\D \�NVHN NDO൴WHGH DUDúWÕUPD SXDQODUÕ YHU൴OHUHN GH�
÷HUOHQG൴UPH \DSÕOÕU YH oDOÕúPD\Õ DQDO൴]H GDK൴O HG൴S HWPHPH\H NDUDU YHU൴O൴U (C൴FRO൴Q൴� CRPSDUF൴Q൴ YH S൴PRQHWW൴� ������ 
.DO൴WH |OoHNOHU൴Q൴Q NXOODQÕOPDVÕ PHWD�DQDO൴] oDOÕúPDODUÕQÕQ GDKD J�YHQ൴O൴U VRQXoODU YHUPHV൴Q൴ VD÷ODU� 

MHWD�DQDO൴]� VXQGX÷X \HQ൴ ൴VWDW൴VW൴NVHO \DNODúÕP E൴o൴POHU൴Q൴Q \DQÕ VÕUD DUDúWÕUPDFÕODU WDUDIÕQGDQ IDUNOÕ E൴o൴POHUGH 
HOHúW൴U൴OP൴úW൴U� %X HOHúW൴U൴OHU oR÷XQOXNOD G|UW EDúOÕN DOWÕQGD WRSODQÕU� %൴U൴QF൴V൴ IDUNOÕ |]HOO൴NOHUGHN൴ oDOÕúPDODUÕQ E൴UOHú�
W൴U൴OPHV൴Q൴Q SUREOHPO൴ ROGX÷XQX ൴IDGH HGHQ HOPD YH DUPXGX WRSODPDGÕU� İN൴QF൴V൴ KHP NDO൴WHO൴ KHP GH NDO൴WHV൴] oDOÕú�
PDODUÕ E൴U DUD\D JHW൴UHUHN GH÷HUOHQG൴UPHQ൴Q VÕNÕQWÕOÕ ROGX÷XQX ൴IDGH HGHQ� o|S J൴UHQ o|S oÕNDU HOHúW൴U൴V൴G൴U� ho�QF�V�� 
DQDO൴]H WDE൴ WXWXODQ oDOÕúPDODUÕQ JHQHO RODUDN \D\ÕQODQPÕú ROGX÷XQX YH \D\ÕQODQPD\DQ oDOÕúPDODUÕQ J|] DUGÕ HG൴OG൴�
÷൴Q൴ ൴IDGH HGHQ \D\ÕQ \DQOÕOÕ÷Õ YH\D GRV\D oHNPHFHV൴ SUREOHP൴G൴U� D|UG�QF�V� ൴VH D\QÕ oDOÕúPDODUGDQ JHOHQ YHU൴OHU൴Q 
WHNUDU HWPHV൴\OH RUWD\D oÕNDE൴OHQ \XPUXODQPD SUREOHP൴G൴U (GODVV� ������ 

MHWD�DQDO൴] \|QWHP൴Q൴ JHO൴úW൴UHQ DUDúWÕUPDFÕODU EX SUREOHPOHUH oHú൴WO൴ o|]�P |QHU൴OHU൴ JHW൴UP൴úOHUG൴U� EOPD YH 
DUPXWODUÕQ WRSODQPDVÕ SUREOHP൴ ൴o൴Q GODVV (������ D\QÕ Q൴WHO൴NWHN൴ oDOÕúPDODUÕ E൴UOHúW൴UPHQ൴Q E൴U DQODPÕ ROPD\DFD�
÷ÕQÕ G൴OH JHW൴UHUHN IDUNOÕ oDOÕúPDODUÕQ YHU൴OHU൴Q൴Q E൴UOHúW൴U൴OPHV൴Q൴Q GDKD DQODPOÕ RODFD÷ÕQÕ EHO൴UWP൴úW൴U� A\UÕFD JHOH�
QHNVHO oDOÕúPDODUGD YHU൴ WRSODQDQ N൴ú൴OHU QH NDGDU IDUNOÕ\VD PHWD�DQDO൴]H GDK൴O HG൴OHQ oDOÕúPDODUÕQ GD R NDGDU IDUNOÕ 
ROPDVÕQÕQ E൴U VDNÕQFDVÕ ROPDGÕ÷ÕQÕ ൴IDGH HWP൴úW൴U� .DO൴WHO൴ YH NDO൴WHV൴] oDOÕúPDODUÕQ E൴U DUD\D JHW൴U൴OPHV൴ SUREOHP൴Q൴ 
DúPDN ൴o൴Q RRVHQWKDO (����� WDUDIÕQGDQ |QHU൴OHQ o|]�P� NDO൴WH D÷ÕUOÕNODQGÕUPDVÕ \DSDQ |OoHNOHU൴Q NXOODQÕOPDVÕGÕU� 
<D\ÕQ \DQOÕOÕ÷ÕQÕ J൴GHUPHN YH\D HWN൴V൴Q൴ HQ D]D ൴QG൴UPHN ൴o൴Q DUDúWÕUPDFÕODU WDUDIÕQGDQ JHO൴úW൴U൴OP൴ú oHú൴WO൴ ൴VWDW൴VW൴NVHO 
WHNQ൴NOHU |QHU൴OP൴úW൴U� %XQODUGDQ |QH oÕNDQODU RUPDQ JUDI൴÷൴� KXQ൴ JUDI൴÷൴� J�YHQO൴ N VD\ÕVÕ� UHJUHV\RQ DQDO൴]൴ YH oÕ�
NDU�HNOHG൴U (%RUHQVWH൴Q YG�� ������ <XPUXODQPD SUREOHP൴Q൴Q o|]�P� ൴o൴Q GH GODVV (������ PHWD�DQDO൴]H GDK൴O HG൴OHQ 
oDOÕúPDODUGDQ HOGH HG൴OHQ E�W�Q HWN൴ E�\�NO�NOHU൴Q൴Q RUWDODPDVÕQÕ DOPD\Õ |QHUP൴úW൴U�

Sonuç
HHU WRSOXP ൴o൴Q VRV\DO E൴O൴POHU E�\�N |QHP WDúÕU� hONH E�WoHOHU൴Q൴Q P�K൴P E൴U NÕVPÕ VRV\DO UHIDK� H÷൴W൴P YH 

WRSOXPXQ VD÷OÕ÷Õ ൴o൴Q D\UÕOÕU� FDNDW EXQD UD÷PHQ VRV\DO E൴O൴POHUGHN൴ DUDúWÕUPDODUGD� Q൴FHO YH GHQH\VHO DUDúWÕUPDODUGD 
ROGX÷X J൴E൴ NHV൴QO൴÷H GD\DOÕ YH SRO൴W൴ND EHO൴UOH\൴F൴OHU൴ ൴NQD HGHFHN Q൴WHO൴NWHN൴ VRQXoODUD NROD\FD XODúÕODPDPDNWD�
GÕU� HDWWD ED]Õ GXUXPODUGD D\QÕ NRQXGD oDOÕúPD \DSDQ DUDúWÕUPDFÕODU DUDVÕQGD GD J|U�ú E൴UO൴÷൴ VD÷ODQDPDPDNWDGÕU 
(:DPSROG� AKQ YH .൴P� ������ MHWD�DQDO൴] \|QWHP൴ EX QRNWDGD GHQH\VHO DUDúWÕUPD VRQXoODUÕQD EHQ]HU E൴o൴PGH� oRN 
VD\ÕGD DUDúWÕUPDQÕQ YHU൴OHU൴Q൴ NXOODQDUDN GDKD NHV൴Q VRQXoODUD XODúPD ൴PNkQÕ VXQPDNWDGÕU� %�\�N KDF൴PO൴ YHU൴OHU൴Q 
PHWD�DQDO൴W൴N E൴o൴PGH ൴QFHOHQHUHN VXQXOPDVÕ SRO൴W൴ND EHO൴UOH\൴F൴OHU ൴o൴Q J�YHQ൴O൴U E൴U ND\QDN ROXUNHQ NDQÕWD GD\DOÕ 
NDUDUODU DOPDODUÕQD GD \DUGÕPFÕ ROPDNWDGÕU� 

SRV\DO E൴O൴POHUGH \HQ൴ EXOXú YH NHú൴IOHUGHQ EDKVHGHFHN DUDúWÕUPDODUGDQ oRN PHYFXW oDOÕúPDODUÕQ \HQ൴GHQ G�]HQ�
OHQPHV൴ YH XODúÕODQ VRQXoODUÕQ WDVQ൴I HG൴OPHV൴QH ൴KW൴\Do YDUGÕU� d�QN� EHQ]HU VRQXoODUD XODúPÕú oRN VD\ÕGD oDOÕúPD 
EXOXQPDNWDGÕU� %XQODUÕQ E൴UE൴U൴QGHQ IDUNÕQÕQ RUWD\D oÕNDUÕOPDVÕ YH EX IDUNOÕOÕNODUÕQ QHGHQOHU൴Q൴Q EHO൴UOHQPHV൴ JHUHN൴U� 
MHWD�DQDO൴]� EX ൴KW൴\DFÕ NDUúÕOD\DE൴OHFHN Q൴WHO൴NWH E൴U \|QWHPG൴U� %HQ]HU oDOÕúPDODUÕ V൴VWHPDW൴N E൴o൴PGH ൴QFHOH\HUHN 
HOGH HG൴OHQ VRQXoODU DUDVÕQGDN൴ GH÷൴ú൴POHU൴Q QHGHQOHU൴Q൴ WHVS൴W HWPH ൴PNkQÕ VXQPDNWDGÕU (CDUG� ������ g]HOO൴NOH 
VD÷OÕN E൴O൴POHU൴QGH EHO൴UO൴ E൴U KDVWDOÕN �]HU൴QGH \DSÕOPÕú RODQ oRN VD\ÕGD GHQH\VHO oDOÕúPDQÕQ YHU൴OHU൴Q൴Q PHWD�DQDO൴] 
\|QWHP൴\OH V൴VWHPDW൴N E൴o൴PGH ൴QFHOHQPHV൴ VRQUDN൴ DUDúWÕUPDFÕODUD PHYFXW GXUXPXQ JHQHO oHUoHYHV൴Q൴ VXQDU YH JHQ൴ú 
SHUVSHNW൴IWHQ E൴U EDNÕú DoÕVÕ VD÷ODU� %|\OHFH \DSÕODFDN oDOÕúPD\OD KDQJ൴ HNV൴÷൴Q J൴GHU൴OHFH÷൴ YH\D PHYFXW oDOÕúPD�
ODUGDQ QH IDUNÕQÕQ ROGX÷X EDúWDQ NROD\FD EHO൴UOHQHE൴O൴U� %HQ]HU E൴o൴PGH VRV\DO E൴O൴POHUGH GH PHYFXW GXUXPXQ E�\�N 
UHVP൴Q൴ J|VWHUHQ V൴VWHPDW൴N ൴QFHOHPHOHUH ൴KW൴\Do YDUGÕU� MHWD�DQDO൴]� EX JHQHO J|U�Q�P� HOGH HWPHN ൴o൴Q Q൴FHO E൴U 
\|QWHP |QHU൴U� 

MHWD�DQDO൴] WÕS� ൴úOHWPH YH H÷൴W൴P E൴O൴POHU൴QGH ROGX÷X J൴E൴ VRV\DO E൴O൴POHUGH GH NXOODQÕODE൴OHFHN HWN൴O൴ E൴U Q൴FHO V൴V�
WHPDW൴N ൴QFHOHPH \|QWHP൴G൴U� MHWD�DQDO൴]൴Q NHQG൴QH |]J� KHVDSODPD WHNQ൴NOHU൴ YH \D]ÕOÕPODUÕ� EX \|QWHP൴Q GDKD HWN൴O൴ 
E൴o൴PGH NXOODQÕOPDVÕQÕ NROD\ODúWÕUPÕúWÕU� D൴÷HU E൴EO൴\RPHWU൴N ൴QFHOHPH \|QWHPOHU൴QH J|UH GDKD ID]OD YH J�YHQ൴O൴U ൴VWD�
W൴VW൴NVHO WHNQ൴NOHU ൴oHUPHV൴ EX DQDO൴] \|QWHP൴Q൴Q DUDúWÕUPDFÕODU WDUDIÕQGDQ J൴GHUHN GDKD ID]OD ൴OJ൴ J|UPHV൴Q൴ VD÷ODPÕúWÕU� 
MHWD�DQDO൴] oDOÕúPDODUÕQÕ ൴OJ൴O൴ O൴WHUDW�UGHN൴ VWDQGDUWODUD X\DUDN \DSPDN� oDOÕúPDQÕQ VRQXoODUÕQÕ GD J�YHQ൴O൴U NÕODU� 
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Kaynakça
%RUHQVWH൴Q� M൴FKDHO� SRIWZDUH IRU SXEO൴FDW൴RQ E൴DV� IQ H� R� RRWKVWH൴Q� A� J� SXWWRQ� M� %RUHQVWH൴Q (EGV��� 3XEO৻FDW৻RQ�%৻DV�IRU�0HWD�DQDO\V৻V��

3UHYHQW৻RQ��$VVHVVPHQW�DQG�$GMXVWPHQWV��JRKQ :൴OH\ 	 SRQV� �����
%RUHQVWH൴Q� M൴FKDHO�HHGJHV� LDUU\ 9� H൴JJ൴QV� JXO൴DQ 3�T��RRWKVWH൴Q� HDQQDK R� ,QWURGXFW৻RQ�WR�0HWD�DQDO\V৻V��JRKQ :൴OH\ 	 SRQV� �����
%RUHQVWH൴Q� M൴FKDHO� HHGJHV� LDUU\ 9�� H൴JJ൴QV� JXO൴DQ 3�T�� RRWKVWH൴Q� HDQQDK R� ³A EDV൴F ൴QWURGXFW൴RQ WR I൴[HG�HIIHFW DQG UDQGRP�HIIHFWV 

PRGHOV IRU PHWD�DQDO\V൴V´� 5HV��6\Q��0HWK�� �� (������ �������
%RUHQVWH൴Q� M൴FKDHO�HHGJHV� LDUU\ 9�� H൴JJ൴QV� JXO൴DQ 3�T��RRWKVWH൴Q� HDQQDK R� 0HWD�DQDO৻]H�J৻U৻ú�(S� D൴QoHU� dHY��� AQNDUD� AQÕ� �����
%RUHQVWH൴Q� M൴FKDHO�HHGJHV� LDUU\ 9� EIIHFW V൴]HV IRU PHWD�DQDO\V൴V� IQ CRRSHU� H�� HHGJHV� L� 9�� 	 9DOHQW൴QH� J� C� (EGV��� 7KH�KDQGERRN�RI�

UHVHDUFK�V\QWKHV৻V�DQG�PHWD�DQDO\V৻V (SS���������� RXVVHOO SDJH FRXQGDW൴RQ� �����
CDUG� NRHO A� $SSO৻HG�PHWD�DQDO\V৻V�IRU�VRF৻DO�VF৻HQFH�UHVHDUFK� NHZ <RUN� TKH GX൴OIRUG 3UHVV� �����
C൴FRO൴Q൴� G൴DQFDUOR�CRPSDUF൴Q൴� DDQ൴D�S൴PRQHWW൴� 9DOHQW൴QD� ³:RUNSODFH HPSRZHUPHQW DQG QXUVHV¶ MRE VDW൴VIDFW൴RQ� D V\VWHPDW൴F O൴WHUDWXUH 

UHY൴HZ´� -RXUQDO�RI�1XUV৻QJ�0DQDJHPHQW� ��(��� (������ �������� KWWSV���GR൴�RUJ���������MRQP������
CRH� RREHUW� ,W¶V�WKH�HIIHFW�V৻]H��VWXS৻G��:KDW�HIIHFW�V৻]H�৻V�DQG�ZK\�৻W�৻V�৻PSRUWDQW� 3DSHU SUHVHQWHG DW WKH AQQXDO CRQIHUHQFH RI WKH %U൴W൴VK 

EGXFDW൴RQDO RHVHDUFK AVVRF൴DW൴RQ� UQ൴YHUV൴W\ RI E[HWHU� EQJODQG� �����
CRKHQ� JDFRE� 6WDW৻VW৻FDO�SRZHU�DQDO\V৻V�IRU�WKH�EHKDY৻RUDO�VF৻HQFHV� H൴OOVGDOH� NJ� LDZUDQFH EUOEDXP AVVRF൴DWHV IQF�� �����
CXPP൴QJ� GHRII� 8QGHUVWDQG৻QJ�WKH�QHZ�VWDW৻VW৻FV��(IIHFW�V৻]HV��FRQI৻GHQFH�৻QWHUYDOV�DQG�PHWD�DQDO\V৻V� NHZ <RUN� RRXWOHGJH TD\ORU 	 FUDQ�

F൴V GURXS� ����� 
DXYDO� SXH�TZHHG൴H� R൴FKDUG� ³A QRQSDUDPHWU൴F´ WU൴P DQG I൴OO´ PHWKRG RI DFFRXQW൴QJ IRU SXEO൴FDW൴RQ E൴DV ൴Q PHWD�DQDO\V൴V´� -RXUQDO�RI�WKH�

$PHU৻FDQ�6WDW৻VW৻FDO�$VVRF৻DW৻RQ����(����� (����D�� ������
DXYDO� SXH�TZHHG൴H� R൴FKDUG� ³TU൴P DQG I൴OO� A V൴PSOH IXQQHO�SORW�EDVHG PHWKRG RI WHVW൴QJ DQG DGMXVW൴QJ IRU SXEO൴FDW൴RQ E൴DV ൴Q PHWD�DQDO\V൴V´� 

%৻RPHWU৻FV����(��� (����E�� ��������
EJJHU� MDWWK൴DV�SP൴WK� GHRUJH D��SFKQH൴GHU� MDUW൴Q�M൴QGHU� CKU൴VWRSK� ³%൴DV ൴Q PHWD�DQDO\V൴V GHWHFWHG E\ D V൴PSOH� JUDSK൴FDO WHVW´� %U৻W৻VK�

0HG৻FDO�-RXUQDO�����(������ (������ ����
EOO൴V� 3DXO D� 7KH�HVVHQW৻DO�JX৻GH�WR�HIIHFW�V৻]HV��6WDW৻VW৻FDO�SRZHU��PHWD�DQDO\V৻V��DQG�WKH�৻QWHUSUHWDW৻RQ�RI�UHVHDUFK�UHVXOWV� CDPEU൴GJH� CDPE�

U൴GJH UQ൴YHUV൴W\ 3UHVV� �����
GODVV� GHQH 9� ³3U൴PDU\� VHFRQGDU\� DQG PHWD�DQDO\V൴V RI UHVHDUFK´� (GXFDW৻RQDO�5HVHDUFKHU� �(���� (������ ����
GODVV� GHQH 9��MFGDZ� %DUU\�SP൴WK� MDUU\ L� 0HWD�DQDO\V৻V�৻Q�VRF৻DO�UHVHDUFK� LRQGRQ� SDJH� �����
GODVV� GHQH 9� ³MHWD�DQDO\V൴V� AQ DSSURDFK WR WKH V\QWKHV൴V RI UHVHDUFK UHVXOWV´� -RXUQDO�RI�5HVHDUFK�৻Q�6F৻HQFH�7HDFK৻QJ����(��� (������ ���

���
GUHZDO� DKUXY�3XFF൴QHOO൴� NDQF\�MRQURH� .HQW %� ³MHWDဨDQDO\V൴V� IQWHJUDW൴QJ DFFXPXODWHG NQRZOHGJH´� -RXUQDO�RI�WKH�$FDGHP\�RI�0DUNH-

W৻QJ�6F৻HQFH� ��(��� (������ �±���
LHZ൴V� SWHII�CODUNH� M൴NH� ³FRUHVW SORWV� WU\൴QJ WR VHH WKH ZRRG DQG WKH WUHHV´� %U৻W৻VK�0HG৻FDO�-RXUQDO�����(������ (������ �����
L൴WWHOO� JXO൴D H��CRUFRUDQ� JDFTXHO൴QH�3൴OOD൴� 9൴MD\DQ� 6\VWHPDW৻F�UHY৻HZV�DQG�PHWDఆDQDO\V৻V� O[IRUG UQ൴YHUV൴W\ 3UHVV� �����
NREO൴W� GHRUJH :�� 	 DZ൴JKW HDUH� R� (������ 0HWD�HWKQRJUDSK\��6\QWKHV৻]৻QJ�TXDO৻WDW৻YH�VWXG৻HV� USA� SDJH
O¶LHDU\� T൴PRWK\ J�´ R൴JRU� UHSURGXF൴E൴O൴W\� DQG WKH S YDOXH (FRPPHQWDU\�´� 7KH�$PHU৻FDQ�-RXUQDO�RI�3DWKRORJ\� ���(��� (������ ��������
OOHMQ൴N� SWHSKHQ�AOJ൴QD� JDPHV� ³MHDVXUHV RI HIIHFW V൴]H IRU FRPSDUDW൴YH VWXG൴HV� ASSO൴FDW൴RQV� ൴QWHUSUHWDW൴RQV DQG O൴P൴WDW൴RQV´� &RQWHPSR-

UDU\�(GXFDW৻RQDO�3V\FKRORJ\� ��� (������ ��� ����
OUZ൴Q� RREHUW G� ³A ID൴O�VDIH N IRU HIIHFW V൴]H ൴Q PHWD�DQDO\V൴V´� -RXUQDO�RI�(GXFDW৻RQDO�6WDW৻VW৻FV� �(��� (������ ��������
3DXO� JXVW൴Q�%DUDU൴� MRMWDED� ³MHWDဨDQDO\V൴V DQG WUDG൴W൴RQDO V\VWHPDW൴F O൴WHUDWXUH UHY൴HZV²:KDW� ZK\� ZKHQ� ZKHUH� DQG KRZ´" 3V\FKRO�0DUN� 

��� (������ ����±����� DOI� ��������PDU������ 
3HUHUD� RDIDHO�HHQHJKDQ� CDUO�%DGHQRFK� DRXJODV� 6WDW৻VW৻FV�WRRON৻W� MDVVDFKXVHWWV� %ODFNZHOO 3XEO൴VK൴QJ� �����
RRVHQWKDO� RREHUW� ³TKH µI൴OH GUDZHU¶ SUREOHP DQG WROHUDQFH IRU QXOO UHVXOWV´� 3V\FKRORJ৻FDO�%XOOHW৻Q����� (������ ��������
RRVHQWKDO� RREHUW� 0HWD�DQDO\W৻F�SURFHGXUHV�IRU�VRF৻DO�UHVHDUFK��(9RO� ��� CA� SDJH 3XEO൴FDW൴RQ� �����
SWHUQH� JRQDWKDQ A� C�� EJJHU� MDWWK൴DV� ³FXQQHO SORWV IRU GHWHFW൴QJ E൴DV ൴Q PHWD�DQDO\V൴V� GX൴GHO൴QHV RQ FKR൴FH RI D[൴V´� -RXUQDO�RI�&O৻Q৻FDO�

(S৻GHP৻RORJ\����(���� (������ ����������
SWHUQH� JRQDWKDQ A� C�� 	 EJJHU� MDWWK൴DV� RHJUHVV൴RQ PHWKRGV WR GHWHFW SXEO൴FDW൴RQ DQG RWKHU E൴DV ൴Q PHWD�DQDO\V൴V� IQ H� R� RRWKVWH൴Q� A� 

J� SXWWRQ 	 M� %RUHQVWH൴Q (EGV��� 3XEO৻FDW৻RQ�E৻DV�৻Q�PHWD�DQDO\V৻V��3UHYHQW৻RQ��DVVHVVPHQW�DQG�DGMXVWPHQWV� JRKQ :൴OH\ 	 SRQV� �����
SWHUQH� JRQDWKDQ A� C�� HDUERUG� RRJHU M� ³FXQQHO SORWV ൴Q PHWD�DQDO\V൴V´� 7KH�6WDWD�-RXUQDO���(��� (������ ��������
TRNHU� AU]X� ³%൴U AUDúWÕUPD MHWRGRORM൴V൴ OODUDN S൴VWHPDW൴N L൴WHUDW�U İQFHOHPHV൴� MHWD�SHQWH] <|QWHP൴´��$QDGROX�hQ৻YHUV৻WHV৻�6RV\DO�%৻O৻P-

OHU�'HUJ৻V৻� ��(g]HO SD\Õ ��� (������ ��������
hVW�Q� UODú�EU\ÕOPD]� AO൴� ³EWN൴O൴ DUDúWÕUPD VHQWH]OHU൴ \DSDE൴OPHN ൴o൴Q E൴U DUDúWÕUPD \|QWHP൴� MHWD�DQDO൴]´� (÷৻W৻P�YH�%৻O৻P� ��(����� (������ 

����� 
:DPSROG� %UXFH E�� AKQ� H\XQ Q൴H � .൴P� DRQJ Q൴Q� ³MHWD�DQDO\V൴V ൴Q WKH VRF൴DO VF൴HQFHV� A XVHIXO ZD\ WR PDNH VHQVH RI D VHU൴HV RI I൴QG൴QJV 

IURP D ODUJH QXPEHU RI VWXG൴HV´� $V৻D�3DF৻I৻F�(GXFDW৻RQ�5HY৻HZ� �(��� (������ ������
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EXTENDED ABSTRACT
S൴QFH WKH ZD\V DQG RSSRUWXQ൴W൴HV WR DFFHVV NQRZOHGJH KDYH ൴QFUHDVHG JUHDWO\ WRGD\� WKH TXDO൴W\ RI WKH NQRZOHGJH 

DQG WKH GHJUHH WR ZK൴FK ൴W FDQ VHUYH WKH SXUSRVH ൴V PRUH ൴PSRUWDQW WKDQ DFFHVV൴QJ ൴W� AW WK൴V SR൴QW� NQRZOHGJH PXVW 
EH G൴VW൴QJX൴VKHG IURP QHZV� %HFDXVH� ZK൴OH NQRZOHGJH ൴V D SKHQRPHQRQ ZKRVH GHJUHH RI DFFXUDF\ ൴QFUHDVHV Z൴WK 
VSHF൴DO൴]DW൴RQ DQG GHHSHQ൴QJ ൴Q FHUWD൴Q VXEMHFWV� QHZV PD\ QRW DOZD\V FRQWD൴Q IDFWV� RDS൴G ൴QFUHDVH RI JOREDO NQRZ�
OHGJH DPRXQW RQ D SDUW൴FXODU VXEMHFW KDV PDGH ൴W QHFHVVDU\ WR XVH YDU൴RXV DQDO\V൴V DQG V\QWKHV൴V PHWKRGV WR EHQHI൴W 
൴W HIIHFW൴YHO\� MHWD�DQDO\V൴V DV D V\VWHPDW൴F UHY൴HZ PHWKRG SURY൴G൴QJ WKH RSSRUWXQ൴W\ WR UHDFK JHQHUDO FRQFOXV൴RQV 
E\ H[DP൴Q൴QJ ODUJH YROXPHV RI GDWD� IW ൴V DQ H[WUHPHO\ XVHIXO PHWKRG V\VWHPDW൴FDOO\ H[DP൴QHV WKH UHVXOWV RI VWXG൴HV 
FRQGXFWHG ൴Q WKH I൴HOG RI PHG൴F൴QH DQG VKHGV O൴JKW RQ VXEVHTXHQW VWXG൴HV� SXFFHVVIXO DSSO൴FDW൴RQV ൴Q PHG൴FDO VF൴HQFHV 
KDYH RSHQHG WKH GRRU WR WKH XVH RI WKH PHWD�DQDO\V൴V ൴Q RWKHU VF൴HQFHV� TKH D൴P RI WK൴V VWXG\ ൴V WR SURY൴GH EDV൴FV RI D 
PHWD�DQDO\V൴V DQG ൴WV DSSO൴FDW൴RQ� 

MHWD�DQDO\V൴V FDQ EH GHI൴QHG DV D TXDQW൴WDW൴YH V\VWHPDW൴F UHY൴HZ PHWKRG WKDW FRPE൴QHV WKH GDWD RI PDQ\ ൴QG൴Y൴�
GXDO VWXG൴HV IRFXVHG RQ D VSHF൴I൴F WRS൴F Z൴WK XQ൴TXH PHWKRGV� DOORZ൴QJ D WRWDO UHVXOW WR EH REWD൴QHG DQG WKH ൴QWHUSUH�
WDW൴RQ RI WK൴V UHVXOW� IQ RWKHU ZRUGV� PHWD�DQDO\V൴V ൴V D VWDW൴VW൴FDO PHWKRG XVHG WR UHDFK D WRWDO UHVXOW E\ FRPE൴Q൴QJ WKH 
UHVXOWV RI V൴P൴ODU VWXG൴HV FRQGXFWHG RQ D FHUWD൴Q VXEMHFW (L൴WWHOO� CRUFRUDQ� 	 3൴OOD൴� ������ TKH SURFHVV RI FRQGXFW൴QJ 
D PHWD�DQDO\V൴V VWXG\ JHQHUDOO\ FRQV൴VWV RI I൴YH EDV൴F VWDJHV� TKHVH VWDJHV DUH GHWHUP൴Q൴QJ WKH UHVHDUFK TXHVW൴RQ� GDWD 
FROOHFW൴RQ� GDWD SUHSDUDW൴RQ� GDWD DQDO\V൴V DQG UHSRUW൴QJ (3DXO DQG %DUDU൴� ������ IQ HDFK RI WKHVH VWDJHV� WKHUH DUH 
VXE�SURFHVVHV WKDW PXVW EH FDUU൴HG RXW FDUHIXOO\� 

AQ HIIHFW V൴]H ൴V WKH PRVW ൴PSRUWDQW FRPSRQHQW RI D PHWD�DQDO\W൴F VWXG\� IQ ൴WV PRVW JHQHUDO IRUP� ൴W ൴V WKH UDW൴R 
RI WKH G൴IIHUHQFH EHWZHHQ WKH DYHUDJH RI WKH GDWD REWD൴QHG IURP D PHDVXUHPHQW WRRO DSSO൴HG WR WKH H[SHU൴PHQWDO 
JURXS DQG WKH DYHUDJH RI WKH GDWD REWD൴QHG IURP WKH DSSO൴FDW൴RQ RI WKH VDPH WRRO WR WKH FRQWURO JURXS WR WKH VWDQGDUG 
GHY൴DW൴RQ� IW H[SUHVVHV WKH H[WHQW WR ZK൴FK D SDUW൴FXODU SUDFW൴FH FDXVHV FKDQJH FRPSDUHG WR D WUDG൴W൴RQDO SUDFW൴FH� 
FRU H[DPSOH� ൴W ൴V SRVV൴EOH WR VKRZ WKH HIIHFW RI VRF൴RORJ\ WHDFK൴QJ VXSSRUWHG E\ DXJPHQWHG UHDO൴W\ DSSO൴FDW൴RQV 
RQ VWXGHQWV¶ DFDGHP൴F DFK൴HYHPHQW FRPSDUHG WR WUDG൴W൴RQDO OHDUQ൴QJ E\ FDOFXODW൴QJ WKH HIIHFW V൴]H� IQ WK൴V FDVH� WKH 
FODVV WDXJKW Z൴WK DXJPHQWHG UHDO൴W\ DSSO൴FDW൴RQV ൴V WKH H[SHU൴PHQWDO JURXS� ZK൴OH WKH FODVV WDXJKW WUDG൴W൴RQDOO\ ൴V WKH 
FRQWURO JURXS� 

EIIHFW V൴]H ൴QGH[HV IUHTXHQWO\ XVHG ൴Q VWXG൴HV XV൴QJ WKH PHWD�DQDO\V൴V PHWKRG DUH GODVV ¨� CRKHQ¶V G DQG HHGJHV¶ 
J YDOXHV� TKH JHQHUDOO\ SUHIHUUHG HIIHFW V൴]H ൴QGH[HV ൴Q EXV൴QHVV DQG PDQDJHPHQW VF൴HQFHV DUH 3HDUVRQ FRUUHODW൴RQ 
FRHII൴F൴HQW U� CRKHQ G DQG HHGJHV J ൴QGH[HV (L൴WWHO HW DO�� ������ AOWKRXJK WKH\ DUH V൴P൴ODU ൴Q WHUPV RI EDV൴F FDOFXOD�
W൴RQ DSSURDFK� WKHVH ൴QGH[HV G൴IIHU HVSHF൴DOO\ ൴Q WKH FDOFXODW൴RQ RI VWDQGDUG GHY൴DW൴RQ DQG FDQ EH XVHG DV D FU൴WHU൴RQ 
൴Q VRF൴DO VF൴HQFHV DV ZHOO DV ൴Q HGXFDW൴RQDO VF൴HQFHV� TKH 3HDUVRQ U YDOXH XVHG WR FDOFXODWH WKH FRUUHODW൴RQ EHWZHHQ 
WZR FRQW൴QXRXV YDU൴DEOHV ൴V DOVR FRQV൴GHUHG DQ HIIHFW V൴]H ൴QGH[ (%RUHQVWH൴Q� HHGJHV� H൴JJ൴QV� 	 RRWKVWH൴Q� ������ 

TZR EDV൴F PRGHOV DUH XVHG WR FDOFXODWH WKH HIIHFW V൴]H� TKHVH PRGHOV DUH I൴[HG HIIHFW DQG UDQGRP HIIHFW� TKH HIIHFW 
V൴]H ൴Q WKH VWXG൴HV DQDO\]HG� DFFRUG൴QJ WR WKH I൴[HG HIIHFWV PRGHO� ൴V V൴QJOH DQG WKH KHWHURJHQH൴W\ EHWZHHQ VWXG൴HV ൴V 
ORZ� TKH HIIHFW V൴]H FDOFXODWHG DFFRUG൴QJ WR WK൴V PRGHO RQO\ UHSUHVHQWV WKH VWXG൴HV ൴QFOXGHG ൴Q WKH DQDO\V൴V DQG FDQQRW 
EH JHQHUDO൴]HG (GUHZDO� 3XFF൴QHOO൴� 	 MRQURH� ������ AFFRUG൴QJ WR WKH UDQGRP HIIHFWV PRGHO� WKH HIIHFW V൴]HV ൴Q 
WKH DQDO\]HG VWXG൴HV DUH G൴IIHUHQW DQG WKH KHWHURJHQH൴W\ EHWZHHQ VWXG൴HV ൴V K൴JK� TKH YDU൴DW൴RQ EHWZHHQ HIIHFW V൴]HV 
DU൴VHV IURP WKH VDPSOH DQG VDPSO൴QJ HUURU RI HDFK VWXG\ (GUHZDO HW DO�� ������ TKH PRGHO XVHG ൴Q WKH VWXG൴HV VKRXOG 
EH GHWHUP൴QHG I൴UVW� %HFDXVH DOO VXEVHTXHQW FDOFXODW൴RQV DUH PDGH DFFRUG൴QJ WR WKH VHOHFWHG PRGHO� DQG FKRRV൴QJ WKH 
FRUUHFW PRGHO DOVR DIIHFWV WKH YDO൴G൴W\ RI WKH DQDO\VHV� II GDWD ൴V FROOHFWHG IURP YHU\ G൴IIHUHQW VDPSOHV DQG DSSO൴FDW൴�
RQV� ൴W ൴V PRUH DSSURSU൴DWH WR XVH WKH UDQGRP HIIHFWV PRGHO� 

MHWD�DQDO\V൴V KDV EHHQ FU൴W൴F൴]HG ൴Q G൴IIHUHQW ZD\V E\ UHVHDUFKHUV� DV ZHOO DV WKH QHZ IRUPV RI VWDW൴VW൴FDO DSSURDFK 
൴W RIIHUV� TKHVH FU൴W൴F൴VPV DUH PRVWO\ JURXSHG XQGHU IRXU KHDG൴QJV� TKH I൴UVW RQH ൴V JDWKHU൴QJ DSSOHV DQG SHDUV� ZK൴FK 
൴QG൴FDWHV WKDW FRPE൴Q൴QJ VWXG൴HV Z൴WK G൴IIHUHQW FKDUDFWHU൴VW൴FV ൴V SUREOHPDW൴F� TKH VHFRQG ൴V WKH JDUEDJH�൴Q� JDUED�
JH�RXW FU൴W൴F൴VP� ZK൴FK VWDWHV WKDW ൴W ൴V SUREOHPDW൴F WR HYDOXDWH ERWK K൴JK�TXDO൴W\ DQG SRRU�TXDO൴W\ VWXG൴HV WRJHWKHU� 
TKH WK൴UG ൴V WKH SXEO൴FDW൴RQ E൴DV RU I൴OH GUDZHU SUREOHP� ZK൴FK VWDWHV WKDW WKH VWXG൴HV DQDO\]HG DUH JHQHUDOO\ SXEO൴VKHG 
DQG XQSXEO൴VKHG VWXG൴HV DUH ൴JQRUHG� TKH IRXUWK ൴V WKH OXPS൴QHVV SUREOHP WKDW PD\ DU൴VH ZKHQ GDWD IURP WKH VDPH VWX�
G൴HV DUH UHSHDWHG (GODVV� ������ FRU WKH SUREOHP RI JDWKHU൴QJ DSSOHV DQG SHDUV� GODVV (����� VWDWHG WKDW WKHUH ZRXOG 
EH QR SR൴QW ൴Q FRPE൴Q൴QJ VWXG൴HV RI WKH VDPH QDWXUH DQG WKDW ൴W ZRXOG EH PRUH PHDQ൴QJIXO WR FRPE൴QH WKH GDWD RI G൴I�
IHUHQW VWXG൴HV� RRVHQWKDO (����� VXJJHVWHG XV൴QJ TXDO൴W\ ZH൴JKW൴QJ VFDOHV WR RYHUFRPH WKH TXDO൴W\ SUREOHP� 9DU൴RXV 
VWDW൴VW൴FDO WHFKQ൴TXHV KDYH EHHQ SURSRVHG E\ UHVHDUFKHUV WR HO൴P൴QDWH RU P൴Q൴P൴]H WKH ൴PSDFW RI SXEO൴FDW൴RQ E൴DV� TKH 
PRVW SURP൴QHQW RI WKHVH DUH IRUHVW SORW� IXQQHO SORW� ID൴O�VDIH N QXPEHU� UHJUHVV൴RQ DQDO\V൴V DQG WU൴P 	 I൴OO PHWKRG 



N൴FHO %൴U S൴VWHPDW൴N İQFHOHPH <|QWHP൴� MHWD�AQDO൴]
• Erkan GÖKTAŞ  •

|  746  |

(%RUHQVWH൴Q HW DO�� ������ FRU WKH OXPS൴QHVV SUREOHP� GODVV (����� VXJJHVWV WDN൴QJ WKH DYHUDJH RI DOO HIIHFW V൴]HV� 

MHWD�DQDO\V൴V ൴V DQ HIIHFW൴YH TXDQW൴WDW൴YH V\VWHPDW൴F UHY൴HZ PHWKRG WKDW FDQ EH XVHG ൴Q VRF൴DO VF൴HQFHV DV ZHOO 
DV ൴Q PHG൴F൴QH� EXV൴QHVV� DQG HGXFDW൴RQDO VF൴HQFHV� IWV XQ൴TXH FDOFXODW൴RQ WHFKQ൴TXHV DQG VRIWZDUH SURY൴GHV HIIHF�
W൴YH XV൴QJ� MHWD�DQDO\V൴V ൴QFOXGHV PRUH UHO൴DEOH VWDW൴VW൴FDO WHFKQ൴TXHV WKDQ RWKHU E൴EO൴RPHWU൴F PHWKRGV� TK൴V PDGH 
൴W SUHIHUDEOH IRU WKH UHVHDUFKHUV� CRQGXFW൴QJ PHWD�DQDO\V൴V VWXG൴HV ൴Q DFFRUGDQFH Z൴WK WKH VWDQGDUGV ൴Q WKH UHOHYDQW 
O൴WHUDWXUH DOVR PDNHV WKH UHVXOWV RI WKH VWXG൴HV UHO൴DEOH�


