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%X� oDOÕúPDGD�� 'LHEROG� YH� /L� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� 'LQDPLN�

1HOVRQ�6LHJHO�0RGHOL��'16���$OPHLGD�YH�GL÷HUOHUL��������WDUDIÕQGDQ�|QHULOHQ�
*HOLúWLULOPLú� 'LQDPLN� 1HOVRQ� 6LHJHO� 0RGHOL� �'(16�� YH� DPSLULN� OLWHUDW�UGH�
VÕNOÕNOD� NXOODQÕODQ� ]DPDQ� VHULOHUL� PRGHOOHULQLQ� GH÷LúLN� YDGH� \DSÕODUÕQD� HúOLN�
eden devlet iç borçlanma senetleri IDL]� RUDQODUÕQÕ� |QJ|U�� SHUIRUPDQVODUÕ�
istatistiki NULWHUOHU�oHUoHYHVLQGH�NDUúÕODúWÕUÕOPÕúWÕU��%X�oDOÕúPD��'(16’yi devlet 

Lo� ERUoODQPD� VHQHWOHULQLQ� JHWLUL� H÷ULVL� ]DPDQ� VHULOHULQLQ� WDKPLQL� LoLQ�
uygulayarak, DNS ve DENS’nLQ� |QJ|U�� SHUIRUPDQVODUÕQÕQ� KHP� ELUELUOHUL� LOH�
KHP� GH� DPSLULN� OLWHUDW�UGH� VÕNOÕNOD� NXOODQÕODQ� VDELW� YDGHOL� JHWLULOHULQ� ]DPDQ�
VHULVL�PRGHOOHUL�LOH�NDUúÕODúWÕUÕOGÕ÷Õ�LON�DUDúWÕUPDGÕU� 

0RGHOOHULQ� |QJ|U�� EDúDUÕODUÕ� hDWDODUÕQ� RUWDODPD� karekökü ve 

RUWDODPD� PXWODN� KDWD� LVWDWLVWLNOHULQH� J|UH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� NÕVD� |QJ|U��
XIXNODUÕQGD� VDELW� YDGHOL getirilerin zaman serileri modellerinin, uzun öngörü 

XIXNODUÕQGD� LVH� '(16’QLQ�� JHWLULOHULQ� WHVDG�IL� KDUHNHW� HWWL÷L� YDUVD\ÕPÕQD�
dayanan modelin de dâhil ROGX÷X� DOWHUQDWLI�PRGHOOHUH� NÕ\DVOD� GDKD� EDúDUÕOÕ�
|QJ|U�OHU�VXQGX÷X�EXOXQPXúWXU��7�P�YDGHOHU�YH�|QJ|U��XIXNODUÕQGD�'16¶QLQ�
'(16¶\H� NÕ\DVOD� E�\�N� |QJ|U�� KDWDODUÕQD� VHEHEL\HW� YHUPH\H� GDKD� \DWNÕQ�
ROGX÷X� J|VWHULOPLúWLU�� 7�P� YDGHOHU� YH� |QJ|U�� XIXNODUÕQGDNL� |QJ|U�� KDWDVÕ�
LVWDWLVWLNOHULQLQ� RUWDODPDVÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� LVH� '(16� HQ� HWNLQ� |QJ|U�OHU�
sunan model olarDN�NDUúÕPÕ]D�oÕNPDNWDGÕU�� 

$QDKWDU� .HOLPHOHU�� *HWLUL� (÷ULVL� 0RGHOOHUL�� 1HOVRQ-Siegel Modeli, 

*HOLúWLULOPLú� 1HOVRQ-Siegel Modeli, $UGÕúÕN� %D÷ODQÕP Modelleri, Vektörel 

$UGÕúÕN�%D÷ODQÕP Modelleri��*HWLUL�(÷ULVL�gQJ|U�V���*HWLUL�(÷ULVL�0RGHOOHULQLQ�
ÖngörülerinLQ�3HUIRUPDQV�'H÷HUOHQGLUPHVL� 
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$%675$&7�
In this paper we compare the out of sample forecasting performance 

of the Diebold and Li’s (2006) interpretation of the Nelson-Siegel model 

(DNS), an extension of DNS proposed by Almeida et al. (2007), (DENS), and 

various standard benchmark forecasts that are frequently employed in the 

empirical research studies. The forecasting performance of the models will 

be evaluated for zero-coupon yields with various predetermined maturities in 

terms of some common statistical measures. The research is the first not 

only in the application of DENS on the time series evolution of the term 

structure of the Turkish domestic government bond yields but also in 

comparing the out of sample forecasting performance of DNS, DENS and the 

standard benchmark forecasts including the random walk model.     

Our results indicate that for most of the predetermined maturities, 

the forecasts generated from the time series models of the yields and DENS 

are better than that of alternative models when we consider the short and 

long horizon forecasting respectively. For all forecast horizons and maturities 

DNS is found to have the tendency to provide large forecast errors. Although 

statistical measures fail to identify one single-best forecasting model class for 

all maturities and forecast horizons DENS provides the best average 

statistics measure of all horizons and maturities.  

.H\ZRUGV�� Term Structure of the Interest Rate, Nelson-Siegel Model, 

Extended Nelson-Siegel Model, Autoregressive Models, Vector 

Autoregressive Models, Out-of-sample Forecasting Performance. 

 �



   

 1

*ø5øù�
9DGH� YH� JHWLUL� DUDVÕQGDNL� LOLúNL\L� J|VWHUHQ� JHWLUL� H÷ULOHULQLQ� ]DPDQ�

LoHULVLQGHNL�GDYUDQÕúODUÕQÕ�DQODPDN�YH�IDL]�RUDQODUÕQÕQ�JHOHFHNWHNL�GH÷HUOHULQH�
iliúNLQ� GR÷UX� |QJ|U�OHU� \DSDELOPHN� SRUWI|\� \|QHWLPL�� SDUD� SROLWLNDVÕ� YH�
ERUoODQPD�VWUDWHMLOHUL�LoLQ�KD\DWL�|QHPH�VDKLSWLU��*HUoH÷H�oRN�\DNÕQ�|QJ|U�OHU�
\DUGÕPÕ�LOH�SRUWI|\�\|QHWLFLOHUL�SL\DVD�ULVNOHULQH�NDUúÕ�NHQGLOHULQL�NRUXPDN�LoLQ�
daha etkin önlemler alabilLU�� 'L÷HU� WDUDIWDQ� LVH� JHWLUL� H÷ULOHULQLQ� ]DPDQ�
LoHULVLQGHNL� KDUHNHWLQLQ� GDKD� L\L� ELU� úHNLOGH� DQDOL]� HGLOPHVL� |]HOOLNOH�PHUNH]�
EDQNDODUÕQÕQ� IDL]� RUDQODUÕ� �]HULQGHNL� NRQWURO� J�F�Q�� DUWÕUÕU�� %X� |QHP�
QHWLFHVLQGH�\DNODúÕN�VRQ�RWX]�\ÕOGÕU�JHWLUL�H÷ULVLQLQ�WHRULk olarak modellenmesi 

YH�WDKPLQ�HGLOPHVL�NRQXVXQGD�ELUoRN�oDOÕúPD�\DSÕOPÕúWÕU��*HQHO�RODUDN�JHWLUL�
H÷ULVL� PRGHOOHUL� �o� DQD� NDWHJRUL� DOWÕQGD� WRSODQDELOLU�� DUELWUDM� RODQDNODUÕQD�
imkân WDQÕPD\DQ�PRGHOOHU��GHQJH�PRGHOOHUL�YH�LVWDWLVWLNVHO�\D�GD�SDUDPHWULN�
modeOOHU��&DOGHLUD�YH�GL÷HUOHUL�������� 

$UELWUDMD� L]LQ� YHUPH\HQ� PRGHOOHUGH�� GH÷LúLN� YDGHOHUGHNL� JHWLULOHU�
üzerinden arbitraj LPNkQÕ RUWDGDQ�NDOGÕUÕODUDN�KHUKDQJL�ELU�DQGDNL�JHWLUL�H÷ULVL�
WDKPLQL� \DSÕOPDNWDGÕU�� %X� PRGHOOHUH� |UQHN� RODUDN� +XOO� YH�:KLWH� ������� LOH�
+HDWK� YH� GL÷HUOHUL� ������� J|VWHULOHELOLU�� gWH� \DQGDQ� GHQJH� PRGHOOHUL�� DQOÕN�
getiriler üzerinden modellenmekte ve risk primine LOLúNLQ� GH÷LúLN� KLSRWH]OHU�
\DUGÕPÕ\OD� GL÷HU� YDGHOHUGHNL� JHWLULOHU� W�UHWLOPHNWHGLU�� 'HQJH�PRGHOOHULQH� HQ�
NODVLN� |UQHNOHU�� 9DVLFHN� �������� &R[� YH� GL÷HUOHUL� ������� LOH� 'XIILH� YH� .DQ�
�������WDUDIÕQGDQ�JHOLúWLULOHQ�JHWLUL�H÷ULVL�PRGHOOHULGLU� 

øVWDWLVWLNVHO� \D� GD� SDUDPHWULN�PRGHOOHU� LVH� IDNW|U�PRGHOOHUL� YH� JHWLUL�
H÷ULVL� X\GXUPD� PRGHOOHUL� úHNOLQGH� WHPHO� RODUDN� LNL� NDWHJRUL� DOWÕQGD�
VÕQÕIODQGÕUÕODELOLU�� *HWLUL� H÷ULVL� X\GXUPD� PRGHOOHULQGH� DPDo� YHUL\H� HQ� L\L�
úHNLOGH�X\DQ�G�]�YH�V�UHNOL�ELU�JHWLUL�H÷ULVL�HOGH�HWPHNWLU��%X�DPDoOD��9DVLcek 

ve Fong (1982) üstel VSOLQH� H÷ULOHUL�� 0F&XOORFK� ������� LVH� SROLQRP�
UHJUHV\RQD� GD\DOÕ� SDUDPHWULN� IRUPODU� �]HULQGHQ� PRGHOOHU� JHOLúWLUPLúOHUGLU�
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Nelson-6LHJHO�������� WDUDIÕQGDQ�|QHULOHQ�Podel, Nelson-Siegel Modeli (NS), 

YH�EXQXQ�ELU�DGÕP�JHOLúPLú�KDOL�RODQ�YH�6YHQVVRQ��������WDUDIÕQGDQ�|QHULOHQ�
*HOLúWLULOPLú� 1HOVRQ-Siegel Modeli (ENS) ise “tutumlu” modeller olarak 

DGODQGÕUÕOPDNWD� YH� IDNW|U� PRGHOOHUL� LoHULVLQGH� GH÷HUOHQGLULOHELOPHNWHGLU�1 Bu 

PRGHOOHU��/DJXHUUH�IRQNVL\RQODUÕQD�ED÷OÕ�RODUDN�JHWLUL�H÷ULOHULQL�PRGHOOHPHNWH�
YH� DoÕNOD\ÕFÕ� GH÷LúNHQOHULQ� ELU� SDUDPHWULN� IRQNVL\RQ� RODUDN� WDQÕPODQPDVÕ�
QHGHQL\OH� GL÷HU� IDNW|U�PRGHOOHULQGHQ� D\UÕOPDNWDGÕUODU�� ³7XWXPOX´� JHWLUL� H÷ULVL�
PRGHOOHUL��VDGHOL÷L�YH�DPSLULN�oDOÕúPDODUGD�J|VWHUGL÷L�EDúDUÕOÕ�SHUIRUPDQVODUÕ�
QHGHQL\OH� |]HOOLNOH� PHUNH]� EDQNDODUÕ� WDUDIÕQGDQ� VÕNOÕNOD� NXOODQÕOPDNWDGÕUODU��
7HPHO�ELOHúHQOHU�\|QWHPLQGH�LVH�KHP�IDNW|UOHU�KHP�GH�DoÕNOD\ÕFÕ�GH÷LúNHQOHU�
JL]OL� GH÷LúNHQOHU� RODUDN� WDQÕPODQPDNWDGÕU�� 7HPHO� ELOHúHQOHU� \|QWHPL�
NXOODQÕODUDN� \DSÕODQ� JHWLUL� H÷ULVL� IDNW|U� PRGHOOHULQH� HQ� WHPHO� |UQHNOHU��
/LWWHUPDQ� YH� 6FKHLQNPDQ� ������� LOH� .QH]� YH� GL÷HUOHUL� ������� WDUDIÕQGDQ�
\DSÕODQ� oDOÕúPDODUGÕU�� g]HOOLNOH� /LWWHUPDQ� YH� 6FKHLQNPDQ� ������� WDUDIÕQGDQ�
\DSÕODQ�oDOÕúPD IDNW|U�PRGHOOHUL�LoLQ�|QHPOL�ELU�DUDúWÕUPD�ROXS��EX�oDOÕúPD\OD�
NXSRQVX]�$%'�ERUoODQPD�VHQHWOHULQLQ�JHWLUL�R\QDNOÕ÷ÕQÕQ��o�WHPHO�IDNW|U�RODQ�
G�]H\�� H÷LP� YH� NÕYUÕP� WDUDIÕQGDQ� \DNODúÕN� ���� RUDQÕQGD� DoÕNODQDELOGL÷L�
J|VWHULOPLúWLU� 

*HWLUL� H÷ULVL� PRGHOOHPHOHULQGH� JHOLúWLULOHQ� WHRULN� DOW\DSÕ\D� UD÷PHQ��
�����\ÕOÕQD�NDGDU�JHWLUL�H÷ULVL�|QJ|U�OHULQLQ�ROXúWXUXOPDVÕ�NRQXVXQD�JHUHNWL÷L�
NDGDU�|QHP�YHULOPHPLúWLU��+HU�JHWLUL� H÷ULVL�PRGHOLQLQ� |QJ|U�OHU� ROXúWXUPD\D�
RODQDN� WDQÕPDPDVÕ� YH� GHQJH� PRGHOOHULQLQ� |QJ|U�� SHUIRUPDQVÕQÕQ� G�ú�N�
ROPDVÕ� �'XIILH�� ������ OLWHUDW�UGHNL� oDOÕúPD� HNVLNOL÷LQLQ� HQ� |QHPOL� QHGHQL�
RODUDN� G�ú�Q�OHELOLU�� 6|]� NRQXVX� G|QHPGH� \DSÕODQ� HQ� WHPHO� |QJ|U��
oDOÕúPDODUÕQÕQ�:X� ������� YH�'XIILH� ������¶\H� DLW� ROGX÷X� J|U�OPHNWHGLU��:X�
������� WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD genel denge modeline makro 

GH÷LúNHQOHU� HNOHQHUHN� JHWLUL� H÷ULOHULQLQ� PDNURHNRQRPLN� úRNODUD� RODQ�
GX\DUOÕOÕ÷Õ� EHOLUOHQPLú�� 'XIILH� ������� LVH� VWDQGDUW� JHQHO� GHQJH� PRGHOOHULQLQ�
JHWLUL� |QJ|U�OHULQGHNL� EDúDUÕVÕ]OÕ÷ÕQD� GH÷LQHUHN� �DVOHQ� DILQ�� PRGHOOHUL 
JHOLúWLUPLúWLU��5LVN�IL\DWÕQÕQ�ULVNLQ�YDU\DQVÕ�WDUDIÕQGDQ�EHOLUOHQPHVLQLQ�VWDQGDUW�
JHQHO�GHQJH�PRGHOOHULQLQ�|QJ|U��SHUIRUPDQVÕQGD�G�ú�úH�\RO�DoWÕ÷ÕQÕ�EHOLUWHQ�
                                                
1 ����� � ��� 	�
��	�
���	���� ��	�� � 	�� ��� ������������� ��� � � ���! �� ��
���"� ��� # 
��$� %&"���
���	�� %'	�(�	�
$)�*,+-��	.)�/!*,+0%1 ���	�� � 	�� � 
���2�	�� � 3�� � � %4� 3�� 	�� ��� � 5
Söz konusu modeller arbitraj 

� %&"���
�� ��� # 
�#6 �� � ������
7"���� �8# � ����� � %1	�"0� 9�� 
7 �� � � � 
����;: � <� <�%&� <=>%& ���	�� � 	�� 	7	�"?��	���� 3�"�	�
�� 	��
eklemektedirler. 
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'XIILH� �������� ULVN� IL\DWÕQÕQ� GXUXP� GH÷LúNHQOHU� WDUDIÕQGDQ� EHOLUOHQGL÷L� �DVOHQ�
afin" modeller ile öngörü perIRUPDQVÕ� VRUXQXQD� o|]�P� JHWLUPLúWLU�� 'XIILH�
������� LOH� ELUOLNWH� JHWLUL� |QJ|U�OHUL� DUDúWÕUPDODUÕ� LYPH� ND]DQPÕú� YH� $QJ� YH�
3LD]]HVL��������LOH�+|UGDKO�YH�GL÷HUOHUL��������WDUDIÕQGDQ�GHQJH�PRGHOOHULQH�
PDNUR� GH÷LúNHQOHU� HNOHQHUHN� JHWLUL� H÷ULOHULQLQ� |QJ|U�� SHUIRUPDQVODUÕQGD�
L\LOHúWLUPH� VD÷ODQDQ� oDOÕúPDODU� JHUoHNOHúWLULOPLúWLU�� &RFKUDQH� YH� 3LD]]HVL�
������� WDUDIÕQGDQ� \DSÕODQ�|QHPOL� oDOÕúPDGD� LVH�� /LWWHUPDQQ�YH�6FKHLQNPDQ�
������� WDUDIÕQGDQ�EHOLUWLOGL÷L� �]HUH�ERUoODQPD�VHQHWOHULQLQ�JHWLUL� R\QDNOÕ÷ÕQÕQ�
üç temel faktör WDUDIÕQGDQ�EDúDUÕ\OD�DoÕNODQDELOGL÷L�DQFDN�G|UG�QF��IDNW|U�Q�
modele dâhil HGLOPHVLQLQ� $PHULND� %LUOHúLN� 'HYOHWOHUL� �$%'�� ERUoODQPD�
VHQHWOHULQLQ�JHWLULOHULQLQ�JHOHFHNWHNL�\DSÕVÕQÕ�|QJ|UPHGH�|QHPOL�ELU�L\LOHúWLUPH�
VD÷ODGÕ÷Õ�VRQXFXQD�XODúÕOPÕúWÕU� 

NS’deki parDPHWUHOHULQ� G�]H\�� H÷LP� YH� NÕYUÕP� IDNW|UOHUL� RODUDN�
\RUXPODQPDVÕ� YH� EX� IDNW|UOHULQ� ]DPDQ� VHULOHUL� RODUDN� PRGHOOHQPHVLQH�
GD\DQDQ�'16��JHWLUL�H÷ULOHULQLQ�|QJ|U�OPHVL�NRQXVXQGDNL�oDOÕúPDODUÕQ�DUWDUDN�
GHYDP� HWPHVLQH� |QF�O�N� HGHQ� WHPHO� oDOÕúPDGÕU�� 'LHEROG� YH� /L (2006), 

DNS’nin getiri öngörüleri ile getirilerin tesadüfi \�U�\�ú� �5:��� DUGÕúÕk 

ED÷ODQÕP (AR) ya da vektörel DUGÕúÕN� ED÷ODQÕP (VAR) modelleri ile 

WDQÕPODQDELOHFHN ELU� KDUHNHW� V�UHFL� L]OHGL÷L� YDUVD\ÕPODUÕQD� GD\DQDQ� WHPHO�
|QJ|U�� PRGHOOHULQL� NDUúÕODúWÕUPÕú� YH� '16’QLQ� DOWHUQDWLI� PRGHOOHUH� NÕ\DVOD�
$%'
QLQ� LVNRQWROX� ERQR� JHWLULOHUL� LoLQ� GDKD� EDúDUÕOÕ� ELU� |QJ|U�� SHUIRUPDQVÕ�
J|VWHUGL÷L� VRQXFXQD� XODúPÕúWÕU�� dDOÕúPDGD�� '16’nin özellikle ABD borç 

VHQHWOHULQLQ� X]XQ� G|QHPOL� JHWLUL� |QJ|U�OHULQGHNL� EDúDUÕVÕQD� LúDUHW� HGLOPLúWLU��
'LHEROG� YH� /L� ������� VRQUDVÕ� JHWLUL� H÷ULVL� PRGHOOHULQLQ� |QJ|U�� SHUIRUPDQVÕ�
NRQXVXQGD�\DSÕODQ�oDOÕúPDODUGDQ�ED]ÕODUÕ��9LFHQWH�YH�7DEDN���������&DOGHLUD�
ve dL÷HUOHUL� �������� $OPHLGD� YH� GL÷HUOHUL� �������� 'DXZH� YH� 0RXUD� ��������
.RRSPDQ�YH�GL÷HUOHUL� ��������'H�3RRWHU���������0RHQFK���������1\KROP�YH�
Vidova-.ROHYD� �������� 'LEROG� YH� GL÷HUOHUL� (2006), Bolder ve Liu (2007) ile 

%ROGHU��������RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU� 

6|]� NRQXVX� oDOÕúPDODUGDQ� 1\KROP� YH� 9LGRYD-Koleva (2010) ve 

Vicente ve Tabak (2008); DNS, “aslen afin” modeller ve getirilerin tesadüfi 

]DPDQ� V�UHFL� L]OHGL÷L� PRGHOOHULQ� |QJ|U�� SHUIRUPDQVODUÕQÕ� NDUúÕODúWÕUPÕú� YH�
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VÕUDVÕ\OD� $%'� YH� %UH]LO\D
QÕQ� NXSRQVX]� NÕ\met getirilerinin uzun vadeli 

öngörüleri için DNS’QLQ�GDKD�EDúDUÕOÕ� WDKPLQOHU�VXQGX÷XQX�EXOPXúODUGÕU��'H�
3RRWHU� ������� LVH� GH÷LúLN� ³WXWXPOX´� PRGHOOHULQLQ� |QJ|U�� SHUIRUPDQVODUÕQÕ�
GH÷HUOHQGLUPLú� YH� G|UW� IDNW|UO��PRGHOOHULQ� $%'� NXSRQVX]� VHQHW� JHWLULOHULQLQ�
heP�|UQHNOHP�LoL�KHP�GH�|UQHNOHP�GÕúÕ�WDKPLQ�SHUIRUPDQVÕQÕ�DUWÕUGÕ÷ÕQÕ�LIDGH�
HWPLúWLU��'DXZH�YH�0RXUD��������WHPHO�ELOHúHQOHU�PRGHOOHPHVL�oHUoHYHVLQGH�
DYUR�FLQVLQGHQ�IDL]�RUDQODUÕ�LoLQ�VZDS�IRQODPD�H÷ULVL�|QJ|U�OHUL�ROXúWXUPXú�YH�
EX� PRGHO� oHUoHYHVLQGH� ROXúWXrulan getiri öngörülerinin DNS’nin 

|QJ|U�OHULQGHQ� GDKD� EDúDUÕOÕ� VRQXoODU� RUWD\D� NR\GX÷XQX� J|VWHUPLúWLU��
'LHEROG� YH� GL÷HUOHUL� �������� '16’yH� PDNUR� GH÷LúNHQOHU� HNOHPHQLQ� $%'�
VHQHWOHUL� LoLQ� NXSRQVX]� JHWLUL� |QJ|U�� SHUIRUPDQVÕQÕ� DUWÕUGÕ÷ÕQÕ� EHOLUWPLú��
Moench (2����� LVH� G�]H\�� H÷LP� YH� NÕYUÕP� IDNW|UOHULQH� HWNL� HGHQ� úRNODUÕQ�
JHOHFHNWHNL� JHWLUL� H÷ULOHUL� �]HULQGHNL� HWNLOHULQL� LQFHOHPLúWLU�� %ROGHU� ������� YH�
%ROGHU�YH�/LX��������.DQDGD
QÕQ�NXSRQVX]�VHQHWOHUL�LoLQ�JHWLUL�H÷ULOHULQL�'16�
ve “aslen afin” modellerin de içerLVLQGH�\HU�DOGÕ÷Õ�ELUoRN�PRGHO�oHUoHYHVLQGH�
NDUúÕODúWÕUPÕú�� '16’QLQ� KHP� |UQHNOHP� LoL� KHP� GH� |UQHNOHP� GÕúÕ� |QJ|U��
SHUIRUPDQVODUÕQÕQ� GL÷HU� PRGHOOHUH� NÕ\DVOD� GDKD� EDúDUÕOÕ� VRQXoODU� YHUGL÷LQL�
J|VWHUPLúWLU�� $OPHLGD� YH� GL÷HUOHUL� ������� LVH� '16� YH� '(16’nin öngörü 

SHUIRUPDQVODUÕQÕ� %UH]LO\D� EDQNDODUDUDVÕ� SDUD� SL\DVDVÕ� IDL]� RUDQODUÕ� LoLQ�
NDUúÕODúWÕUPÕú� YH� '(16’QLQ� NÕVD� YDGHOL� IDL]� RUDQODUÕQÕQ� |QJ|U�OHUL� LoLQ� GDKD�
EDúDUÕOÕ� SHUIRUPDQV� J|VWHUGL÷LQL� EHOLUWPLúWLU�� 7�P�EX� oDOÕúPDODUGDQ� oÕNDQ� LNL�
|QHPOL� VRQXo� úXQODUGÕU�� ��� 0DNURHNRQRPLN� GH÷LúNHQOHULQ� PRGHOH� dâhil 

HGLOPHVL�PRGHOLQ�JHWLUL�|QJ|U��EDúDUÕVÕQÕ�DUWÕUPDNWD��G|UW�IDNW|UO��PRGHOOHU�LVH�
�o� IDNW|UO�� PRGHOOHUH� NÕ\DVOD� GDKD� EDúDUÕOÕ� |QJ|U�OHU� ROXúWXUPDNWDGÕU�� ���
0RGHOOHULQ�|QJ|U��SHUIRUPDQVODUÕ��LQFHOHQHQ�G|QHPGHNL�\DSÕVDl belirleyiciler, 

|QJ|U�OHU�ROXúWXUXODQ�JHWLULOHULQ� YDGHVL� YH�QH�NDGDU� LOHUL\H� \|QHOLN�|QJ|U�OHU�
ROXúWXUXOGX÷XQD�ED÷OÕ�RODUDN�GH÷LúPHNWHGLU��'H�3RRWHU�YH�GL÷HUOHUL��������LOH�
Bolder ve Romanyuk (2008) ise özellikle ikinci sonuca dikkat çekerek 

VÕUDVÕ\OD� $%'� YH� .DQDGD
QÕQ� NXSRQVX]� VHQHWOHULQLQ� JHWLULOHULQLQ�� IDUNOÕ�
PRGHOOHUGHQ� HOGH� HGLOHQ� |QJ|U�OHULQ� ELUOHúWLULOPHVL\OH� HOGH� HGLOHFHN�
ELUOHúWLULOPLú� |QJ|U�OHU� \DUGÕPÕ\OD� GDKD� EDúDUÕOÕ� úHNLOGH� ROXúWXUXODELOHFH÷LQL�
J|VWHUPLúOHUGLU� 
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%X� oDOÕúPDQÕQ� DPDFÕ�� 7�UNL\H
GH ihraç edilen sabit kuponlu ve 

LVNRQWROX�'ø%6
OHULQ�JHWLULOHULQL�'16�YH�'(16�NXOODQDUDN�PRGHOOHPHN�YH söz 

konusu PRGHOOHULQ� KDQJL� úDUWODU� DOWÕQGD� EDúDUÕOÕ� |QJ|U�OHU� ROXúWXUGX÷XQX�
WHVSLW�HWPHN�ROXS��X\JXODQDQ�\|QWHP�YH�NDUúÕODúWÕUÕODQ�PRGHOOHU�EDNÕPÕQGDQ�
De 3RRWHU��������YH�$OPHLGD�YH�GL÷HUOHUL��������LOH�EHQ]HUOLN�J|VWHUPHNWHGLU��
dDOÕúPDQÕQ�JLULú�E|O�P�QGH�XOXVODUDUDVÕ�OLWHUDW�UGHNL�JHWLUL�H÷ULVL�PRGHOOHUL�YH�
EX� PRGHOOHULQ� |QJ|U�� KDWDODUÕQD� LOLúNLQ� \DSÕODQ� oDOÕúPDODU� RUWD\D� NRQPD\D�
oDOÕúÕOPÕúWÕU��%LULQFL�E|O�PGH��'ø%6
OHULQ�JHWLUL�H÷ULVL�PRGHOOHPHVL�NRQXVXQGD�
úX� DQD� NDGDU� \DSÕODQ� |QHPOL� oDOÕúPDODU� RUWD\D� NRQDFDN� YH� \DSWÕ÷ÕPÕ]�
oDOÕúPDQÕQ� OLWHUDW�UH�NDWNÕVÕ�WDUWÕúÕODFDNWÕU�� øNLQFL�E|O�PGH��'16�YH�'(16�LOH�
birlikte söz konusu PRGHOOHULQ� |UQHNOHP� GÕúÕ� SHUIRUPDQVODUÕQÕQ�
NDUúÕODúWÕUÕODFD÷Õ� DOWHUQDWLI� WHPHO� |QJ|U�� PRGHOOHUL� WDQÕWÕODFDNWÕU�� ho�QF��
E|O�PGH� LVH� NXOODQÕODFDN� YHUL� VHWLQLQ� |]HOOLNOHUL� YH� VDELW� YDGHOL� JHWLULOHULQ�
WDKPLQ� HGLOPHVL� LoLQ� NXOODQÕODQ� ³7ÕUDúODQPDPÕú� )DPD-Bliss” yöntemi 

WDQÕWÕODFDN�� '16� YH� '(16� Loin faktörlerin zaman serisi modelleri 

EHOLUOHQHFHNWLU�� '|UG�QF�� E|O�PGH� |QJ|U�OHULQ� ROXúWXUXOPD� V�UHoOHUL� YH�
|QJ|U�� SHUIRUPDQVODUÕQÕQ� GH÷HUOHQGLULOPHVLQGH� NXOODQÕODQ� LVWDWLVWLNOHU�
WDQÕWÕODFDNWÕU�� %X� E|O�PGH� D\UÕFD� PRGHOOHULQ� IDUNOÕ� |QJ|U�� XIXNODUÕQGD� YH�
de÷LúLN� YDGHOHUGHNL� NÕ\PHWOHULQ� JHWLULOHULQL� |QJ|U�� SHUIRUPDQVODUÕ�
WDUWÕúÕODFDNWÕU��6RQ�E|O�P� LVH�� oDOÕúPD\Õ�|]HWOH\HUHN�VRQXoODUÕ�YXUJXODPDNWD�
YH�oDOÕúPD\D�LOLúNLQ�GH÷HUOHQGLUPHOHU�\HU�DOPDNWDGÕU� 
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%ø5ø1&ø�%g/h0�
'ø%6�*(7ø5ø�(ö5ø/(5ø1ø1�02'(//(10(6ø�h=(5ø1(�<$3,/$1�

d$/,ù0$/$5�
Literatürde, NS ve ENS’QLQ�7�UNL\H
GH�'ø%6
OHULQ�DQOÕN�JHWLUL�H÷ULVLQL�

WDKPLQ� HWPHN� LoLQ� NXOODQÕOGÕ÷Õ�� |UQHNOHP� LoL� YH� |UQHNOHP� GÕúÕ�
SHUIRUPDQVODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ� ELUoRN� oDOÕúPD� EXOXQPDNWDGÕU�� %DNL� �������
getiri H÷ULVL� WDKPLQLQL� VDGHFH� NÕVD� YDGHOL� RODQ� LVNRQWROX� ERQRODU� �]HULQGHQ�
\DSPÕú�DQFDN��NXSRQOX�WDKYLOOHUL�GH�DQDOL]LQH�dâhil HWPHPLúWLU��%X�oDOÕúPDGD�
JHWLUL� H÷ULOHULQLQ� WDKPLQLQGH�� 0F&XOORFK
XQ� ³VSOLQH´� ED]OÕ� PRGHOL� YH� 16�
NXOODQÕOPÕúWÕU�� 9HUL� VHWL� RODUDN� 2FDN� 2005-+D]LUDQ� ����� DUDVÕ� NXSRQVX]�
ERQRODUÕQ� J�QO�N� IL\DWODUÕ� WHUFLK� HGLOPLú�� 0F&XOORFK� modeli ve NS’nin 

|UQHNOHP� LoL� SHUIRUPDQVODUÕ� NDUúÕODúWÕUÕODUDN� 0F&XOORFK� PRGHOLQLQ� JHWLULOHULQ�
tahmin edilmesinde NS’GHQ� GDKD� L\L� SHUIRUPDQV� J|VWHUGL÷L� J|VWHULOPLúWLU��
MePLú� ������� LVH�0F&XOORFK�modeli ve NS’ye, ENS’yi de dâhil ederek elde 

HGLOHQ� JHWLUL� H÷ULVL� WDKPLQOHULQLQ� KHP� |UQHNOHP� LoL� KHP� GH� |UQHNOHP� GÕúÕ�
SHUIRUPDQVODUÕQÕ� NDUúÕODúWÕUPÕúWÕU�� <DSÕODQ� DQDOL]GH�� 2002–2005 \ÕOODUÕ�
DUDVÕQGDNL� D\OÕN� LNLQFLO� SL\DVD� IL\DW� YHULOHUL� NXOODQÕOPÕú��(16’nin hem gözlem 

LoL� KHP�GH�J|]OHP�GÕúÕ� WDKPLQOHU� DoÕVÕQGDQ�HQ� L\L�VRQXoODUÕ�VD÷ODGÕ÷Õ� WHVSLW�
HGLOPLúWLU�� 7HNHU� YH� *�P�úVR\� �������� (16’yi ikinci, üçüncü, dördüncü ve 

DOWÕQFÕ� GHUHFHGHQ� SROLQRP� IRQNVL\RQODU� LOH� HOGH� HGLOHQ� JHWLUL� H÷ULVL�
WDKPLQOHUL\OH� NDUúÕODúWÕUPÕúWÕU�� %X� oDOÕúPDGD� %DNL� ������
QLQ� oDOÕúPDVÕQD�
EHQ]HU� úHNLOGH� JHWLUL� H÷ULOHUL� J�QO�N� RODUDN� WDKPLQ�HGLOPLú�� YHUL� VHWL� ��$UDOÕN�
2001–8 Mart 2004 dönemini kapsayan günlük hazine boQRVX� IL\DWODUÕQGDQ�
ROXúPXúWXU�� $UDúWÕUPD� VRQXFXQGD�� |UQHNOHP� LoL� WDKPLQ� SHUIRUPDQVODUÕ�
DoÕVÕQGDQ�NÕVD�YDGHOL�YH�X]XQ�YDGHOL�JHWLULOHULQ�HQ�EDúDUÕOÕ�úHNLOGH�VÕUDVÕ\OD����
GHUHFHGHQ�SROLQRP�IRQNVL\RQODUÕ�YH�(16�LOH�HOGH�HGLOGL÷L�J|VWHULOPLúWLU��$NÕQFÕ�
YH�GL÷HUOHULQLQ��������\DSWÕ÷Õ�oDOÕúPD�LVH�X]XQ�G|QHPOL�VDELW�NXSRQOX�WDKYLOOHU�
de modele dâhil edilerek ENS çerçevesinde getiri H÷ULVL� WDKPLQOHUL�ROXúWXUDQ�
ilk oDOÕúPDGÕU� 
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%Hú� \ÕOOÕN� VDELW� NXSRQOX� WDKYLOLQ� LúOHP� J|UPH\H� EDúODGÕ÷Õ� ��� ùXEDW�
����� YHUL� VHWLQLQ� EDúODQJÕo� WDULKL� RODUDN� DOÕQPÕú� YH� J�QO�N� JHWLUL� H÷ULOHUL�
øVWDQEXO� 0HQNXO� .Õ\PHWOHU� %RUVDVÕ� �ø0.%�� E�Q\HVLQGHNL� WDKYLO� YH� ERQR�
SL\DVDVÕQGD� LúOHP� J|UHQ� VHQHWOHULQ� IL\DWODUÕ� NXOODQÕODUDN� WDKPLQ� HGLOPLúWLU��
Sabit kuponlu tahvLOOHULQ�W�P�QDNLW�DNÕPODUÕQÕQ�EXJ�QN��GH÷HUL�WRSODQDUDN�ELU�
IL\DW� IRQNVL\RQX� ROXúWXUXOPXú� YH� WDKYLOOHU� WDKPLQ� \|QWHPLQH� dâhil HGLOPLúWLU��
7DKPLQOHU�� JHUoHNOHúHQ� IL\DWODU� LOH� WDKPLQ� HGLOHQ� IL\DWODU� DUDVÕQGDNL� IDUNÕQ�
PLQLPXPD�LQGLULOPHVL�HVDVÕQD�GD\DQGÕUÕOPÕúWÕU� 

$OSHU�YH�GL÷HUOHUL���������'ø%6
OHU�LoLQ�JHWLUL�H÷ULVLQLQ�]DPDQ�V�UHFLQLQ�
LQFHOHQGL÷L�LON�oDOÕúPDGÕU��%X�oDOÕúPDGD��JHWLUL�H÷ULOHUL�RUWRJRQDO�IDNW|U�PRGHOL�
RODUDN�IRUP�OH�HGLOPLú�YH�PRGHOLQ�KHP�|UQHNOHP�LoL�KHP�GH�JHOHFH÷H�\|QHOLN�
getiri öngörülerLQGHNL� EDúDUÕVÕQÕ� J|VWHUHQ |UQHNOHP� GÕúÕ� SHUIRUPDQVÕ�
GH÷HUOHQGLULOPLúWLU�� 0F&XOORFK modeli YH� 16� LOH� JHWLUL� H÷ULVL� WDKPLQOHUL�
ROXúWXUXOPXú�YH�EX�JHWLUL�H÷ULVL� WDKPLQOHULQGHQ�HOGH�HGLOHQ��������������������
�������D\�YDGHOL�JHWLULOHU�NXOODQÕODUDN�JHWLUL�R\QDNOÕNODUÕQÕ�EHOLUOH\HQ�RUWRJRQDO�
IDNW|UOHU� YH� DoÕNOD\ÕFÕ� GH÷LúNHQOHU� LOH� IDNW|UOHULQ� ]DPDQ� VHULVL� PRGHOOHPHVL�
EHOLUOHQPLúWLU�� 9HUL� VHWL� RODUDN�2FDN� ����-0DUW� ����� DUDVÕ� HOGH� HGLOHQ� D\OÕN�
JHWLULOHU� NXOODQÕOPÕúWÕU�� )DNW|UOHULQ� EHOLUOHQPHVLQGH� HQ� oRN� EHQ]HUOLN yöntemi 

EHQLPVHQPLú� YH� IDNW|UOHULQ� ]DPDQ� LoHULVLQGHNL� GH÷LúLPLQL� DoÕNOD\DQ� HQ� L\L�
]DPDQ� VHULVL� PRGHOLQLQ�� NRúXOOX� RUWDODPDVÕ� �o�QF�� GHUHFHGHQ� DUGÕúÕN�
ED÷ODQÕPOÕ�� NRúXOOX� YDU\DQVÕ� LVH� ³*HQHOOHúWLULOPLú�$UGÕúÕN�%D÷ODQÕPOÕ .RúXOOX�
'H÷LúHQ�9DU\DQV (GARCH)” süreci izleyen AR(3)-GARCH(1,1) zaman serisi 

ROGX÷X�EHOLUWLOPLúWLU��)DNW|UOHULQ�]DPDQ�LoHULVLQGH�WHVDG�IL�KDUHNHW�HWWL÷L�PRGHO�
baz olarak kabul edilerek, AR(3)-GARCH������PRGHOLQLQ�SHUIRUPDQVÕ�WHVDG�IL�
KDUHNHW� PRGHOL� LOH� NDUúÕODúWÕUÕOPÕúWÕU�� %X� NDUúÕODúWÕUPDda, Ocak 1992-Ocak 

����� YHULOHUL� IDNW|UOHULQ� WDKPLQ� HGLOPHVL� LoLQ� NXOODQÕOPÕú� YH� DUWDQ� YHUL� VHWL�
NXOODQÕODUDN�2FDN�����-0DUW������G|QHPL�LoLQ���D\GDQ�EDúODPDN��]HUH���\ÕOD�
NDGDU� LOHUL\H� \|QHOLN� JHWLUL� H÷ULVL� WDKPLQOHUL� ROXúWXUXOPXúWXU�� dDOÕúPD�
sonucunda, iVNRQWROX� 7�&�� +D]LQH� ERQRODUÕQÕQ� JHWLUL� H÷ULOHULQLQ� ]DPDQ�
LoHULVLQGH� GLQDPLN� RODUDN� KDUHNHW� HGHQ� �� IDNW|U� WDUDIÕQGDQ� NDUDNWHUL]H�
HGLOHELOGL÷L�J|VWHULOPLúWLU��øOHUL\H�\|QHOLN�|QJ|U��KDWDODUÕQÕQ�RUWDODPD�karekökü 

NXOODQÕODUDN�� $5���-GARCH(1,1) ve tesadüfi hareket süreçlerini izleyen 3 

IDNW|UO��PRGHOOHULQ� GH÷LúLN� YDGHOHUGHNL� JHWLULOHUL� WDKPLQ� HWPH�SHUIRUPDQVODUÕ�
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|Oo�OP�úW�U��)DNW|UOHULQ�$5���-*$5&+������]DPDQ�VHULVL�RODUDN�KDUHNHW�HWWL÷L�
PRGHOOHULQ� LOHUL\H� \|QHOLN� |QJ|U�� KDWDODUÕQ� RUWDODPD� kareköklerinin (RMSE) 

KHU�YDGHGH�GDKD�G�ú�N�JHUoHNOHúWL÷L�J|VWHULOPLúWLU� 

$UWDP� ������� YH� øUHQ� ��������PDNUR� GH÷LúNHQOHULQ� GH�PRGHOH� dâhil 

edLOGL÷L� '16¶yi kullanarak söz konusu JHWLUL� H÷ULOHULQLQ� ]DPDQ� VHULOHULQL�
LQFHOHPLú� DQFDN�PRGHOOHULQ� JHOHFHNWH�ROXúDFDN�JHWLULOHUL� |QJ|UPH� EDúDUÕODUÕ�
NRQXVXQGD�KHUKDQJL�ELU�|UQHNOHP�GÕúÕ�SHUIRUPDQV�oDOÕúPDVÕ�\DSPDPÕúODUGÕU��
Artam (2006), makro verilerin de analize dâhil edilerek DNS çerçevesinde 

LVNRQWROX� 7�&�� +D]LQH� ERQRODUÕQÕQ� JHWLULOHULQL� PRGHOOH\HQ� LON� oDOÕúPDGÕU�� %X�
oDOÕúPD�$QJ�YH�3LD]HVVL��������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�PDNUR�GH÷LúNHQOHULQ�
de dâhil HGLOGL÷L� DUELWUDMD� imkân WDQÕPD\DQ� DILQ� JHWLUL� H÷ULVL� PRGHOL�� PDNUR�
GH÷LúNHQOHULQ�dâhil HGLOGL÷L�'16�YH�EX�oDOÕúPDGD�LON�GHID�JHOLúWLULOHQ�DILQ�JHWLUL�
H÷ULVL�PRGHOOHULQLQ�DQDOL]LQL�RUWD\D�NR\PDNWDGÕU��$QDOL]�VRQXoODUÕQD�J|UH��DILQ�
PRGHOOHULQ� |UQHNOHP� LoL� JHWLUL� WDKPLQ� SHUIRUPVODUÕQÕQ� G�ú�N� ROGX÷X�
J|U�OPHNWHGLU��'16�JHWLULOHUL� KHPHQ�KHPHQ�KDWDVÕ]� WDKPLQ� HWPHNOH� ELUOLNWH��
JHUoHNOHúPLú�JHWLULOHU�RODUDN�EHOLUWLOHQ�GH÷HUOHU�]DWHQ�16�oHUoHYesinde tahmin 

HGLOGL÷LQGHQ� GROD\Õ�� '16� WDKPLQOHULQLQ� EDúDUÕOÕ� ROPDVÕ� \DQÕOWÕFÕ� VRQXoODU�
YHUHELOHFHNWLU��%X�GXUXP�%ROGHU��������WDUDIÕQGDQ�GD�|]HOOLNOH�EHOLUWLOPHNWH�YH�
VDELW� YDGHOL� JHWLULOHULQ� ROXúWXUXOPDVÕQGD� NXOODQÕODQ� \|QWHPLQ� VHoLPLQH� |]HQ�
gösterilmesi JHUHNWL÷L�YXUJXODQPDNWDGÕU�� 

øUHQ� ��������PDNURHNRQRPLN� YHULOHULn de analize dâhil edilerek DNS 

oHUoHYHVLQGH� LVNRQWROX�7�&��+D]LQH�ERQRODUÕQÕQ�JHWLULOHULQL�PRGHOOH\HQ� LNLQFL�
oDOÕúPDGÕU�� øUHQ� ������� WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD�� $UWDP� ������
ÕQ�
\DSWÕ÷ÕQGDQ IDUNOÕ� RODUDN� PDNUR-finans modelleri için günlük getiri verileri 

NXOODQÕOPÕú��PRGHOH�NRQX�JHWLUL�YHULOHUL�2FDN�����-0DUW������\ÕOODUÕ�DUDVÕQGDNL�
3, 6,12 ve 24 ay vadeli iskontolu bonolar için günlük fiyatlardan NS metodu 

LOH� W�UHWLOPLúWLU�� dDOÕúPDGD�� $UWDP� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� DILQ� JHWLUL�
H÷ULVL�PRGHOL� LOH�'16�PDNUR� GH÷LúNHQOHU� GH�dâhil HGLOHUHN� DQDOL]� HGLOPLúWLU��
DNS’ye dâhil HGLOHQ�PDNUR�GH÷LúNHQOHU�RODUDN�JHFHOLN�ERUo�YHUPH�IDL]�RUDQÕ��
W�NHWLFL� IL\DW� LQGHNVL�� WRSWDQ� Hú\D� IL\DW� LQGHNVL� YH� NDSDVLWH� NXOODQÕP� RUDQÕ�
VHoLOPLúWLU�� 6|] NRQXVX� GH÷LúNHQOHULQ� VÕUDVÕ\OD SDUD� SROLWLNDVÕ� X\JXODPDVÕ��
HQIODV\RQ� YH� HNRQRPLQLQ� JHUoHN� �UHWLP� G�]H\L� J|VWHUJHOHUL� RODUDN� VHoLOGL÷L�
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EHOLUWLOPLúWLU�� $UDúWÕUPD� VRQXFXQGD�� '16�PDNUR-finans modeli çerçevesinde 

elde edilen JHWLUL�H÷ULVLQLQ�JHUoHN�JHWLULOHUL� WDKPLQ�HWPHGH�EDúDUÕOÕ�ROGX÷X�YH�
JHFHOLN� ERUo� YHUPH� IDL]� RUDQODUÕ� LOH� JHWLUL� H÷ULVLQLQ� H÷LPLQL� EHOLUOH\HQ� JL]OL�
GXUXP�GH÷LúNHQLQLQ�� GL÷HU� GXUXP�GH÷LúNHQOHULQGHNL� GH÷LúLPL� DoÕNODPDGD�HQ�
|QHPOL� IDNW|UOHU� RODUDN� |QH� oÕNWÕ÷Õ� EXOXQPXúWXU�� $UWDP� ������� WDUDIÕQGDQ�
JHOLúWLULOHQ�DILQ� JHWLUL� H÷ULVL�PRGHOLQLQ�� JHWLULOHUL� WDKPLQ�HWPHGHNL� EDúDUÕVÕ� LVH�
oRN� G�ú�N� VHYL\HGH� NDOPÕúWÕU�� $QFDN�� $UWDP� ������
ÕQ� oDOÕúPDVÕQD� LOLúNLQ�
GH÷HUOHQGLUPHGH�GH�EHOLUWLOGL÷L� �]HUH��EHOLUWLOHQ�YDGHOHUGHNL�Jerçek getirilerin 

16� oHUoHYHVLQGH� WDKPLQ� HGLOPHVLQGHQ� GROD\Õ� EX� oDOÕúPDGD� GD� '16�
WDKPLQOHULQLQ�EDúDUÕOÕ�ROPDVÕ�\DQÕOWÕFÕ�VRQXoODU�YHUHELOHFHNWLU� 

<XNDUÕGDNL� oDOÕúPDODUGDQ� IDUNOÕ� RODUDN� *�UFLKDQ� �������� '16
\L�
GR÷UXGDQ�JHWLUL�H÷ULOHULQLQ�GLQDPLN�\DSÕVÕQÕ�PRGHOOHPHN�LoLQ�GH÷LO��EX�PRGHOL�
NXOODQDUDN�7�&��+D]LQH�0�VWHúDUOÕ÷Õ
QÕQ� IDUNOÕ�NDPX�ERUoODQPD�VWUDWHMLOHULQLQ�
GH÷HUOHQGLULOPHVL�DPDFÕ\OD�WHUFLK�HWPLúWLU��%X�oDOÕúPD�JHWLUL�H÷ULVL�NXOODQÕODUDN�
ROXúWXUXODFDN�JHOHFH÷H�\|QHOLN�JHWLUL� |QJ|U�OHULQLQ�7�&��+D]LQH�0�VWHúDUOÕ÷Õ�
WDUDIÕQGDQ�ILQDQVPDQ�PDOL\HWOHUL�YH�ULVNOHULQH� LOLúNLQ�QH�JLEL�GH÷HUOHQGLUPHOHU�
\DSDELOHFH÷LQH� J�]HO� ELU� |UQHN� WHúNLO� HWPHNWHGLU�� dDOÕúPDGD�� 16�
parametreleri Haziran 2001-7HPPX]� ����� WDULKOHUL� DUDVÕQGDNL� KHU� D\� LoLQ�
iskontolu T.C. Hazine bonolaUÕQÕQ� JHWLULOHUL� NXOODQÕODUDN� WDKPLQ� HGLOPLú��
simülasyonlar ile 2005–2009 \ÕOODUÕ� LoLQ�ROXúWXUXODQ�JHWLUL�H÷ULOHUL�NXOODQÕODUDN�
IDUNOÕ� NDPX� ERUoODQPD� VWUDWHMLOHUL�0XWODN�5LVNH�0DUX]�0DOL\HW��*|UHOL�5LVNH�
Maruz Maliyet ile Göreli Risk ölçütleri çerçevesinde NDUúÕODúWÕUÕOPÕúWÕU�� '16�
JHWLUL� H÷ULVL� oDOÕúPDVÕ� VRQXFXQGD� JHQHO� J|]OHPLQ� DNVLQH�� X]XQ� YDGHOL�
JHWLULOHUGHNL�GDOJDODQPDODUÕQ�NÕVD�YDGHOL�JHWLULOHUH�RUDQOD�GDKD�\�NVHN�ROGX÷X�
J|]OHQPLúWLU�� 5LVN� DQDOL]L� VRQXoODUÕQGDQ� LVH�� NÕVD� YDGHOL� ILQDQVPDQ�
stratejileriniQ�X]XQ�YDGHOL�ILQDQVPDQ�VWUDWHMLOHULQH�NÕ\DVOD�RUWDODPDGD�GDKD�D]�
PDOL\HWOL�� NXSRQOX� WDKYLOOHULQ� LVH� LVNRQWROX� ERQRODUD� NÕ\DVOD� GDKD� PDOL\HW�
ULVNLQL�D]DOWDQ�ILQDQVPDQ�HQVWU�PDQODUÕ�ROGX÷X�VRQXFXQD�XODúÕOPÕúWÕU� 

'ø%6
OHULQ� JHWLUL� H÷ULOHULQLQ� PRGHOOHQPHVL� NRnusundaki literatür 

LQFHOHPHPL]GH�� JHWLUL� H÷ULVLQLQ� ]DPDQ� V�UHFL� oHUoHYHVLQGHNL� LQFHOHPHVLQLQ�
'(16� NXOODQÕODUDN� \DSÕOGÕ÷Õ� ELU� oDOÕúPD\D� UDVWODQPDPÕúWÕU�� 2\VD� NL��
&RFKUDQH� YH� 3LD]]HVL� ������� WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD� GD� EHOLUWLOGL÷L�
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üzere dördüncü temel ELOHúHQLQ� �JHWLUL� H÷ULOHULQLQ� WHPHO� ELOHúHQOHU�
PRGHOOHPHVLQGHNL� G|UG�QF�� WHPHO� ELOHúHQLQ� '(16
GHNL� LNLQFL� NÕYUÕPÕQ�
E�\�NO�÷�Q�� EHOLUOH\HQ� IDNW|UH� GHQN� JHOGL÷L� G�ú�Q�OHELOLU.) modele dâhil 

HGLOPHVL�� �o� IDNW|UO�� PRGHOOHULQ� \HWHUOL� ROGX÷X� $%'� ERUoODQPD� VHQHWOerinin 

JHWLULOHULQLQ� ELOH� JHOHFHNWHNL� \DSÕVÕQÕ� |QJ|UPHGH� |QHPOL� ELU� L\LOHúWLUPH�
VD÷ODPDNWDGÕU��%X�oDOÕúPDGD��DQOÕN�JHWLUL�H÷ULOHULQLQ�GDKD�L\L�WDKPLQ�HGLOPHVL�
LoLQ� G|UG�QF�� IDNW|UH� LKWL\Do� GX\XOGX÷X� 7�UNL\H� JLEL� JHOLúPHNWH� RODQ� �ONH�
ekonomilerinde, getiri |QJ|U�OHULQGH� '(16� LOH� |QHPOL� ELU� L\LOHúWLUPH�
VD÷ODQDELOHFH÷L� G�ú�Q�OHUHN� EX� NRQXGD� OLWHUDW�UH� NDWNÕ� \DSPDN�
DPDoODQPÕúWÕU� 

'L÷HU� WDUDIWDQ� ',%6� JHWLUL� H÷ULVL� PRGHOOHULQLQ� |UQHNOHP� GÕúÕ� |QJ|U��
SHUIRUPDQVODUÕQÕQ�GH÷HUOHQGLULOPHVLQH�\|QHOLN�oDOÕúPDODU�oRN�VÕQÕUOÕ�VHYL\HGH�
NDOPÕúWÕU��'16’QLQ�|QJ|U��SHUIRUPDQVÕ�\D�XOXVODUDUDVÕ�OLWHUDW�UGH�SHUIRUPDQVÕ�
oRN� G�ú�N� RODUDN� ELOLQHQ� PRGHOOHU� LOH� NDUúÕODúWÕUÕOPÕú� \D� GD� NDUúÕODúWÕUPD�
VRQXoODUÕQÕQ�J�YHQLOLUOL÷LQLQ�VRUJXODQPDVÕQD�\RO�DoDELOHFHN�YHUL�VHWL�NXOODQÕP�
KDWDODUÕ�\DSÕOPÕúWÕU��%LUoRN��ONHGH�\DSÕODQ�oDOÕúPDODUGD��JHWLULOHULQ�WHVDG�IL�ELU�
KDUHNHW� V�UHFL� L]OHGL÷L� YDUVD\ÕPÕQD� GD\DQDQ� JHWLUL� H÷ULVL� |QJ|U�OHULQLQ��
LoHULVLQGH� '16�� '(16� YH� DILQ� JHWLUL� H÷ULVL� PRGHOOHULQLQ� GH� EXOXQGX÷X�
alternatif modelleme yöntemlerinin öngörülerinden daha iyi performans 

J|VWHUHELOGL÷L� EHOLUWLOPHNWHGLU�� %X� oDOÕúPDGD�� '16� YH� '(16’nin öngörü 

SHUIRUPDQVODUÕ��VDELW�YDGHOL�JHWLULOHULQ�]DPDQ�VHULVL�PRGHOOHULQLQ�WHPHO�|QJ|U��
SHUIRUPDQVODUÕ� LOH� NDUúÕODúWÕUÕODUDN�� '16� YH� '(16’QLQ� |QJ|U�� EDúDUÕODUÕ�
KDNNÕQGD� GDKD� ID]OD� ELOJL� VDKLEL� ROXQDFDNWÕU�� 6DELW� YDGHOL� JHWLULOHULQ� ]DPDQ�
V�UHoOHULQLQ� HOGH� HGLOPHVLQGH� ³7ÕUDúODQPDPÕú� )DPD-Bliss” yöntemi 

X\JXODQDUDN� HOGH� HGLOHQ�JHWLUL� |QJ|U��SHUIRUPDQVODUÕQÕQ� KHUKDQJL� ELU�PRGHO�
LoLQ� DYDQWDM� VD÷ODPDPDVÕ� YH� PRGHO� |QJ|U�� SHUIRUPDQVODUÕQÕQ� GDKD� DGLO�
VRQXoODU�YHUPHVL�VD÷ODQDFDNWÕU��%X�oHUoHYHGH�oDOÕúPD��'(16’QLQ�'ø%6¶OHULQ�
getirilerinin tahmini için uygulanaQ� LON� oDOÕúPD� ROXS�� '16� YH� '(16µnin 

|UQHNOHP�GÕúÕ SHUIRUPDQVODUÕ�LOH�PRGHOOHULQ�JHOHFHNWHNL getirileri öngörmedeki 

EDúDUÕVÕQÕ�GH÷HUOHQGLUHQ ELU�DUDúWÕUPD�RODFDNWÕU� 
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�����16�YH�'16��
1HOVRQ�YH�6LHJHO��������DQOÕN� LOHUL�YDO|UO��RUDQODUÕQ�HQ�L\L�SROLQRPODU�

LOH� �VWVHO� \DSÕGDNL� D]DODQ� ELU� WHULPLQ� oDUSÕPÕQGDQ� ROXúDQ� /DJXHUUH�
IRQNVL\RQODU� LOH� EHQ]HúWLULOHELOHFH÷L� LGGLDVÕQGD� EXOXQPDNWDGÕU�� 16¶GH� DQOÕN�
ileri valörlü oranlar zaman içinde ikinci dereceden fark denkleminin 

N|NOHULQGHQ�W�UHWLOPHNWH��V�UHNOL�ELOHúLN�JHWLUL� LVH�DQOÕN� LOHUL�YDO|UO��RUDQODUGDQ�
� � � �� HúLWOL÷L�NXOODQÕODUDN�HOGH�HGLOPHNWHGLU� 
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16��PRQRWRQLN�YH�W�PVHN�úHNLOOHULQL�LoHUHQ�ELUoRN�YDGH�\DSÕVÕ�úHNOL�LOH�

X\XPOX� ROXS�� X]XQ� G|QHPGH� DQOÕN� YH� LOHUL� YDO|UO�� IDL]� RUDQODUÕQÕQ� DVLPWRWLN�
\DNÕQVDPDVÕQD�L]LQ�YHUPHNWHGLU�� , ,  ve  JHWLULOHULQ�YDGH�\DSÕVÕQÕQ�
úHNOLQL� EHOLUOH\HQ� SDUDPHWUHOHUGLU�� 
GH� ELU� GH÷LúLP�� JHWLUL� H÷ULVLQLQ�
G�]H\LQGHNL�GH÷LúLPL�� 
GH�ELU�GH÷LúLP�H÷ULQLQ�H÷LPLQGHNL�GH÷LúLPL�� 'deki 

ELU� GH÷LúLP� H÷ULQLQ� NÕYUÕP� E�\�NO�÷�QGHNL� GH÷LúLPL�� 
GHNL� ELU� GH÷LúLP� LVH�
NÕYUÕP�\HULQLQ�KDQJL�YDGHGH�ROXúDFD÷ÕQÕ�EHOLUOHPHNWHGLU��*UDILN���1). 

�� YDGH\H� NDODQ� J�Q� VRQVX]D� JLGHUNHQ� JHWLULOHULQ� OLPLW� GH÷HULQH�
HúLWWLU�� %X� SDUDPHWUH�� 'ø%6� SL\DVDVÕ� NDWÕOÕPFÕODUÕQÕQ� HNRQRPLQLQ� GXUD÷DQ�
G�]H\LQGHNL� IDL]� EHNOHQWLVLQL� YHUPHNWH� YH� X]XQ� G|QHPOL� IDL]� RUDQODUÕQÕ�
belirleyen parametre ya da düzey faktörü oODUDN� DGODQGÕUÕOPDNWDGÕU�� %X�
SDUDPHWUHQLQ� G�]H\� IDNW|U�� RODUDN� DGODQGÕUÕOPDVÕQGDNL� QHGHQ� LVH� IDNW|U�
\�NOHPHVLQLQ�VDELW�ELU�VD\Õ�ROPDVÕ�YH�GROD\ÕVÕ\OD�IDNW|U�GH÷HULQGHNL�ELU�DUWÕúÕQ�
W�P�JHWLULOHUL�HúLW�úHNLOGH�DUWÕUDFDN�ROPDVÕGÕU� 
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�� NÕVD� YDGHOL� IDL]� RUDQODUÕQÕ� EHOLUOH\HQ� SDUDPHWUH� \D� GD� JHWLUL�
H÷ULVLQLQ� H÷LPLQL� EHOLUOH\HQ� IDNW|U� RODUDN� DGODQGÕUÕOPDNWDGÕU�� 9DGH\H� NDODQ�
J�Q�VD\ÕVÕ� VÕIÕUD� \DNODúÕUNHQ�� IDL]�RUDQODUÕ�  
\H� \DNÕQVDPDNWDGÕU��%LU�
|QFHNL� SDUDJUDIWD� EHOLUWLOGL÷L� �]Hre  uzun vadeli faizin düzeyini 

EHOLUOHPHNWH��GROD\ÕVÕ�LOH�  X]XQ�YH�NÕVD�YDGHOL�IDL]�RUDQODUÕ�DUDVÕQGDNL�IDUNÕ�
göstermektedir. 
GHNL�ELU�DUWÕú��NÕVD�YDGHOL�IDL]�RUDQODUÕ� LOH�X]XQ�YDGHOL�IDL]�
RUDQODUÕ� DUDVÕQGDNL� IDUNÕ� DUWÕUDFD÷ÕQGDQ��  JHWLUL� H÷ULVLQLQ� H÷LPLQL�
EHOLUOHPHNWHGLU��%X�SDUDPHWUHQLQ�DoÕNOD\ÕFÕ�GH÷LúNHQL��YDGH�VÕIÕUD�\DNODúÕUNHQ�
ELUH� \DNÕQVDPDNWD� YH� YDGH� DUWÕNoD� VÕIÕUD� GR÷UX� D]DOPDNWDGÕU�� GHNL� ELU 
GH÷LúLPLQ� HQ� oRN� NÕVD� YDGHOL� IDL]� RUDQODUÕQÕ� HWNLOHGL÷LQGHQ� KDUHNHWOH�� EX�
parametreye ayUÕFD� NÕVD� G|QHPOL� IDL]� RUDQODUÕQÕ� EHOLUOH\HQ� SDUDPHWUH� GH�
denilmektedir. 

 

 

 

 

 

 

 

 
*UDILN�������16¶QLQ�$oÕNOD\ÕFÕ�'H÷LúNHQOHULQLQ�9DGH\H�*|UH�'H÷LúLPL�

�� JHWLUL� H÷ULVLQLQ� NÕYUÕP IDNW|U�� \D� GD� RUWD� YDGHOL� IDL]� RUDQODUÕQÕ�
EHOLUOH\HQ�SDUDPHWUH�RODUDN�DGODQGÕUÕOPDNWDGÕU�� 
GHNL�DUWÕú��oRN�NÕVD�YH�oRN�
X]XQ�YDGHOL� IDL]OHUGH�oRN�D]�ELU�GH÷LúLPH�QHGHQ�ROXUNHQ��HQ�E�\�N�HWNL�RUWD�
vadeli faizlerde görülmektedir. Bu durum, parametreye tekabül eden 

DoÕNOD\ÕFÕ� GH÷LúNHQLQ� YDGH� IRQNVL\RQXQGDQ� GD� J|U�OHELOPHNWHGLU�� 9DGH\H�
NDODQ�J�Q�VD\ÕVÕ�VÕIÕUD�\D�GD�VRQVX]D�\DNODúWÕ÷ÕQGD�DoÕNOD\ÕFÕ�GH÷LúNHQ�VÕIÕUD�
\DNÕQVDPDNWD��RUWD�YDGHOHUGH� LVH� 
QLQ�SR]LWLI� \D�GD�QHJDWLI�ROPDVÕQD�J|UH�

1RW��*UDILNWH�WDX�GH÷HUL������RODUDN�NXOODQÕOPÕúWÕU� 
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VÕUDVÕ�LOH�W�PVHN�YH�oXNXU�úHNOLQL�DOPDNWDGÕU��'ROD\ÕVÕ�LOH ��JHWLUL�H÷ULVLQGHNL�
NÕYUÕPÕQ� E�\�NO�÷�Q�� EHOLUOHPHNWH� YH� NÕYUÕP� IDNW|U�� RODUDN�
DGODQGÕUÕOPDNWDGÕU� 

, JHWLUL� H÷ULVLQGHNL� NÕYUÕPÕQ� \HULQLQ� KDQJL� YDGHGH� ROXúDFD÷ÕQÕ�
EHOLUOHPHNWH� YH�D]DOPD�NDWVD\ÕVÕ�RODUDN�DGODQGÕUÕOPDNWDGÕU�� 'nin küçük ya 

GD�E�\�N�GH÷HUOHU�DOPDVÕ��JHWLUL�H÷ULVLQGHNL�NÕYUÕP�\HULQLQ�VÕUDVÕ�LOH�GDKD�X]XQ�
\D�GD�NÕVD�YDGHOHUGH�JHUoHNOHúPHVLQH�\RO�DoPDNWDGÕU��*UDILN�������$\UÕFD��  

GH÷HUL�� YDGH� X]DUNHQ�  ve  NDWVD\ÕODUÕQD� WHNDE�O� HGHQ� DoÕNOD\ÕFÕ�
GH÷LúNHQOHULQ�VÕIÕUD�\DNÕQVDPD�KÕ]ÕQÕ�EHOLUOHPHNWHGLU��.�o�N�  GH÷HUOHULQGH�
YDGH� X]DUNHQ� DoÕNOD\ÕFÕ� GH÷LúNHQOHU� GDKD� NÕVD� V�UHGH� VÕIÕUD� \DNÕQVDPDNWD��
bu nedenle küçük  GH÷HUOHUL��JHWLUL�H÷ULVLQLQ�NÕVD�YDGHOL�XFXQGDNL�NÕYUÕPODUD�
GDKD� L\L� |UW�úPH�VD÷ODUNHQ�� \�NVHN�  GH÷HUOHUL� JHWLUL� H÷ULVLQLQ�X]XQ�YDGHOL�
XFXQXQ�GDKD�L\L�|UW�úPHVLQH�imkân WDQÕPDNWDGÕU��$NÕQFÕ�YH�GL÷HUOHUL�������� 

NS’QLQ�SDUDPHWULN�IRUPXQXQ�LNWLVDGL�DoÕNODPDVÕ� LVH�$NÕQFÕ�YH�GL÷HUOHUL�
�������WDUDIÕQGDQ�úX�úHNLOGH�\DSÕOPÕúWÕU� 

�%X�SDUDPHWULN� IRUPXQ� LNWLVDGL�DoÕNODPDVÕ�� JHWLUL� H÷ULVLQLQ� NÕVD�
YDGHOL� SDUD� SROLWLNDVÕ� EHNOHQWLOHULQGHQ� ND\QDNODQDQ� GH÷LúLN� YDGHOHUGHNL�
IL\DWODQGÕUPDODUÕ� \DNDOD\DQ� ELU� ELOHúHQ�� RUWD� YDGHOL� NRQMRQNW�U�
GDOJDODQPDVÕ� EHNOHQWLOHULQden, enflasyondan ve ilgili dönemdeki para 

SROLWLNDVÕ�NDUDUODUÕQGDQ�ND\QDNODQDQ�IL\DWODQGÕUPD�GDYUDQÕúÕQÕ�\DNDOD\DQ��
E|\OHFH� JHWLUL� H÷ULVLQGH� ELU� NÕYUÕP� ROPDVÕQD� L]LQ� YHUHQ� ELU� ELOHúHQ�� X]XQ�
YDGHGH� HNRQRPLQLQ� GXUD÷DQ� G�]H\LQGHNL� IDL]� EHNOHQWLVLQL� \DNDOD\DQ bir 

ELOHúHQ�RODUDN�G�ú�Q�OHUHN�\DSÕODELOLU��� 

'LHEROG� YH� /L� �������� 16� SDUDPHWUHOHULQL� VÕUDVÕ\OD� G�]H\�� H÷LP� YH�
NÕYUÕP� IDNW|UOHUL� RODUDN� DoÕNOD\DQ� LON� oDOÕúPDGÕU�� dDOÕúPDGD�� EX� IDNW|UOHULQ�
$5����\D�GD�9$5����]DPDQ�V�UHoOHUL�L]OHGL÷L�YDUVD\ÕPODUÕ�\DSÕODUDN NS getiri 

H÷ULVL� PRGHOLQH� GLQDPLN� ELU� \DSÕ� ND]DQGÕUÕODUDN� JHOHFH÷H� \|QHOLN� JHWLUL�
|QJ|U�OHUL� ROXúWXUXOPDVÕQD� imkân WDQÕQPÕúWÕU�� 'L÷HU� ELU� LIDGH\OH DNS, 2.1 

VD\ÕOÕ� GHQNOHPGH� YHULOHQ� YH JHWLULOHU� LOH� IDNW|UOHU� DUDVÕQGDNL� LOLúNL\L� J|VWHUHQ�
“ölçüm denklemleri´� LOH� IDNW|UOHULQ� ]DPDQ� VHULOHULQL� DoÕNOD\DQ� ³G|Q�ú�P�
GHQNOHPOHUL´QLQ�ELUOHúPHVLQGHQ�ROXúPDNWDGÕU� 
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*5$)ø.�������.ÕYUÕP�)DNW|U�Q�Q�$oÕNOD\ÕFÕ�'H÷LúNHQOHULQLQ�WDX�3DUDPHWUHVLQH�*|UH�'H÷LúLPL�

$OPHLGD�YH�GL÷HUOHUL���������&DOGHLUD�YH�GL÷HUOHUL��������LOH�'H�3RRWHU�
(2007)’nin de dâhil ROGX÷X� OLWHUDW�UGHNL�ELUoRN�oDOÕúPD��'LHEROG�YH�/L� �������
WDUDIÕQGDQ� G|Q�ú�P� GHQNOHPOHUL� LoLQ� WHUFLK� HGLOHQ� $5���� YH� 9$5���� ]DPDQ�
VHULVL� PRGHOOHULQH� VDGÕN� NDOPÕúODUGÕU�� %X� oDOÕúPDODUÕQ� ELUoR÷XQXQ� GL÷HU� ELU�
RUWDN� |]HOOL÷L� LVH� IDNW|UOHULQ� ]DPDQ� VHULOHULQLQ� GXUD÷DQ� ROPDPDVÕQD� UD÷PHQ�
IDNW|U� GH÷LúNHQOHULQLQ� GXUD÷DQ� ELU� \DSÕ\D� G|Q�úW�U�OPHGHQ� PRGHOOHULQ�
|QJ|U��SHUIRUPDQVODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕGÕU��'L÷HU�WDUDIWDQ�'DXZH�YH Moura 

(2011), DNS faktörlerinin istatistiksel zaman serisi özelliklerini inceleyerek 

IDNW|UOHULQ�HQ�L\L�$5����PRGHOL�oHUoHYHVLQGH�WDKPLQ�HGLOHELOHFH÷LQL�J|VWHUPLú�
YH� GXUD÷DQ� ]DPDQ� VHULOHUL� HOGH� HWPHN� LoLQ� IDUN� IRQNVL\RQODUÕQÕ� NXOODQPÕúWÕU��
dDOÕúPDQÕQ� �o�Qcü bölümünde faktörlerin zaman serilerinin istatistiksel 

|]HOOLNOHUL� LQFHOHQHUHN� GXUD÷DQ� ]DPDQ� VHULOHUL� YH� EX� ]DPDQ� VHULOHULQL� HQ� L\L�
\DQVÕWDQ� PRGHOOHU� EHOLUOHQHFHN�� G|UG�QF�� E|O�P�QGH� LVH� V|]� NRQXVX�
PRGHOOHULQ� SHUIRUPDQVODUÕ� IDUNOÕ� |QJ|U�� |Oo�P� LVWDWLVWLNleri çerçevesinde 

NDUúÕODúWÕUÕODFDNWÕU�� 

�����(16�YH�'(16�
*HOLúWLULOPLú� 1HOVRQ-Siegel modeli ilk olarak Svensson (1994) 

WDUDIÕQGDQ� |QHULOPLú� ROXS� OLWHUDW�UGH� 6YHQVVRQ� PRGHOL� RODUDN� GD�
DGODQGÕUÕOPDNWDGÕU��6YHQVVRQ� ��������JHWLUL� H÷ULOHULQLQ�HVQHNOL÷L� YH�X\XPXQX�
JHOLúWLUHELOPHN� LoLQ� 1HOVRQ-Siegel fonksiyonunu yeni ELU� D]DOPD� NDWVD\ÕVÕ�
WDUDIÕQGDQ� EHOLUOHQHQ� LNLQFL� ELU� NÕYUÕPD� L]LQ� YHUHFHN� úHNLOGH� JHQLúOHWPLúWLU��
øNLQFL� NÕYUÕP� IDNW|U�Q�QGH� dâhil HGLOPHVL\OH� ROXúWXUXODQ� G|UW� IDNW|UH� GD\DOÕ�
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ENS, YDGH� LOH� JHWLULOHU� DUDVÕQGDNL� LOLúNL\L LNLVL� D]DOPD�NDWVD\ÕVÕ� ROPDN� �]HUH�
aOWÕ�SDUDPHWUH\H�GD\DQGÕUDUDN�DoÕNODPDNWDGÕU� 
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Bu foksiyonel formda, NS’GH� JHWLUL� H÷ULVLQLQ� úHNOLQL� EHOLUOH\HQ� G|UW�
parametreye ek olarak  ve  parametreleri de tahmin edilmektedir. �
JHWLUL� H÷ULVLQGHNL� LNLQFL� NÕYUÕPÕQÕQ� E�\�NO�÷�� YH� \|Q�Q���  ise getiri 

H÷ULVLQGHNL� LNLQFL� NÕYUÕPÕQ� \HUini belirlemektedir (Grafik 2.3). � , getiri 

H÷ULVLQLQ� LNLQFL�NÕYUÕP�IDNW|U��ROXS��RUWD�YDGHOL� IDL]�RUDQODUÕQÕ�EHOLUOH\HQ� LNLQFL�
SDUDPHWUH�RODUDN�RUWD\D�oÕNPDNWDGÕU�� 
GHNL� GH÷LúLPLQ�NÕVD�YH�X]XQ�YDGHOL�
IDL]� �]HULQGHNL� HWNLVL� VÕQÕUOÕ� NDOÕUNHQ�� HQ� E�\�N� HWNL� RUWD� YDGHOL� IDL]OHUGH�
görülmektedir. 

 
*UDILN�������(16¶QLQ�$oÕNOD\ÕFÕ�'H÷LúNHQOHULQLQ�9DGH\H�*|UH�'H÷LúLPL�

Eklenen iki parametre, modelin asimptotik \DNÕQVDPD� |]HOOL÷LQL�
NRUX\DUDN� HVQHNOL÷LQGH� FLGGL� ELU� DUWÕú� VD÷ODPDNWD� YH� EX� QHGHQOH� (16�
fonksL\RQHO� IRUPX� GDKD� NDUPDúÕN� YDGH� \DSÕODUÕQD� VDKLS� RODQ� |]HOOLNOH�
JHOLúPHNWH�RODQ��ONHOHULQ�LKUDoODUÕQÕQ�JHWLULOHULQL�DoÕNODPDN�LoLQ�GDKD�LGHDO�ELU�
PRGHOOHPH�\|QWHPL�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��1LWHNLP�$NÕQFÕ�YH�GL÷HUOHUL�

@�ACB!D�EGF!H FJI,H�K ACB�LGE!FCH D�MCN AGO A8PQAGN R S�T-R U�KVR OXW
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��������7�UNL\H
GH�JHWLUL�H÷ULVL�WDKPLQLQGH�VDELW�NXSRQOX�Nk÷ÕWODUÕQ�GD�DQDOL]H�
dâhil HGLOPHVL�YH�V|]�NRQXVX�VHQHWOHUH� LOLúNLQ� ULVN�SULPLQLQ�GH�JHWLUL�H÷ULVLQH�
HNOHQHELOPHVL� DPDFÕ\OD� JHWLUL� H÷ULOHULQGH� LNLQFL� ELU� NÕYUÕPÕQ� ROXúPDVÕQD� L]LQ�
YHULOPHVLQLQ�� WDKPLQ� HGLOHQ� H÷ULQLQ� LNWLVDGL� RODUDN� GDKD� HWNLQ� ELU� ELoLPGH�
analiz edilmesine imkân vereFH÷LQLQ�G�ú�Q�OG�÷�Q��EHOLUWPHNWHGLU� 

$OPHLGD� YH� GL÷HUOHUL� �������� 'H� 3RRWHU� ������� LOH� 'LHEROG� YH� /L�
�������WDUDIÕQGDQ�16¶\H�X\JXODQDQ�\|QWHPL�WDNLS�HGHUHN�(16µ\H�GLQDPLN�ELU�
\DSÕ�ND]DQGÕUPÕúWÕU��%X�PRGHO�OLWHUDW�UGH�'(16�RODUDN�DGODQGÕUÕOPDNWD�YH�����
sayÕOÕ� GHQNOHPGHNL� JHWLULOHU� LOH� IDNW|UOHU� DUDVÕQGDNL� LOLúNL\L� J|VWHUHQ� |Oo�P�
GHQNOHPOHUL�LOH�IDNW|UOHULQ�]DPDQ�VHULOHULQL�DoÕNOD\DQ�G|Q�ú�P�GHQNOHPOHULQLQ�
ELUOHúPHVLQGHQ�ROXúPDNWDGÕU�� 

'(16��JHWLUL�H÷ULOHULQLQ�GLQDPLN�PRGHOOHPHVLQGH�J|UHFHOL�RODUDN�\HQL�
NXOODQÕOPD\D�EDúODQDQ�ELU�PRGHO�ROXS�EX�PRGHOLQ�X\JXODPDVÕQD�\|QHOLN�VÕQÕUOÕ�
VD\ÕGD�oDOÕúPD�EXOXQPDNWDGÕU��%X�oDOÕúPDODUGDQ�$OPHLGD�YH�GL÷HUOHUL��������
LOH�'H�3RRWHU��������HQ�GLNNDW�oHNHQ�DUDúWÕUPDODU�ROXS�KHU� LNL�oDOÕúPDGD�GD 

DENS’GHNL� G|Q�ú�P� GHQNOHPOHUi faktörlerin AR(1) ya da VAR(1) zaman 

V�UHoOHUL� L]OHGL÷L� YDUVD\ÕPODUÕQD� GD\DQGÕUÕOPDNWDGÕU�� $QFDN�� '16’GH� ROGX÷X�
JLEL�IDNW|UOHULQ�]DPDQ�VHULOHULQLQ�HQ�X\JXQ�úHNLOGH�PRGHOOHQHELOPHVL�DPDFÕ\OD�
G|Q�ú�P� GHQNOHPOHUL� LoLQ� NXOODQÕODELOHFHN� PRGHOOHU� ³$UGÕúÕN� %D÷ODQÕPOÕ 
+DUHNHWOL� 2UWDODPD´� �$50$�� \DSÕODUÕQÕQ� dâhil ROGX÷X� IDUNOÕ� RUWDODPD� GH÷HU�
modelleri GARCH \DSÕODUÕQÕQ�dâhil ROGX÷X�DUGÕúÕN�ED÷ODQÕPOÕ NRúXOOX�YDU\DQV�
PRGHOOHULQL� LoHUHFHN� úHNLOGH� JHQLúOHWLOHELOLU�� dDOÕúPDQÕQ� �o�QF�� E|O�P�QGH�
faktörlerin zaman serilerinin istatistiksel ve zaman serisi özellikleri 

GH÷HUOHQGLULOHUHN� G|Q�ú�P� GHQNOHPOHUL� LoLQ� DUDúWÕUPDQÕQ� DPDFÕ� GD� GLNNDWH�
DOÕQDUDN� HQ� X\JXQ� ]DPDQ� VHULVL� IRUP�ODV\RQX� EHOLUOHQHFHN�� G|UG�QF��
E|O�PGH� LVH� EHOLUOHQHQ� PRGHOOHULQ� JHWLUL� |QJ|U�OHULQLQ� SHUIRUPDQVÕ�
dH÷HUOHQGLULOHFHNWLU� 

�����6DELW�9DGHOL�*HWLULOHULQ�=DPDQ�6HULVL�0RGHOOHUL�
DNS ve DENS’nin ileriye yönelik getiri öngörülerindeki gerçek 

SHUIRUPDQVODUÕQÕQ� GH÷HUOHQGLULOPHVL� DPDFÕ\OD�� VDELW� YDGHOL� JHWLULOHULQ� \D� GD�
JHWLUL� GH÷LúLPOHULQLQ� DUGÕúÕN� ED÷ODQÕP� YH\D vektörel DUGÕúÕN� ED÷ODQÕPOÕ 
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V�UHoOHU�L]OHGL÷L�YDUVD\ÕODQ�PRGHOOHU�LOH�VDELW�YDGHOL�JHWLULOHULQ�WHVDG�IL�KDUHNHW�
HWWL÷L� YDUVD\ÕPÕ� LOH� ROXúWXUXODQ� PRGHOOHU� GH� OLWHUDW�UGHNL� ELUoRN� oDOÕúPDGD�
analizlere dâhil HGLOPLúWLU��'16�YH�'(16’QLQ�|QJ|U��KDWDODUÕQÕQ�V|] konusu 

DOWHUQDWLI�PRGHOOHULQ�|QJ|U��KDWDODUÕ�LOH�NDUúÕODúWÕUÕOPDVÕ��JHWLUL�H÷ULOHULQLQ�'16�
ve DENS ile dinamik bir zaman süreci olarak modellenmesi yönteminin 

|UQHNOHP�GÕúÕ�SHUIRUPDQVODUÕQÕQ EDúDUÕVÕ�KDNNÕQGD�QLFHO�YHULOHU�VXQPDNWDGÕU� 

Amaç, sabit vadeli getirilerin zaman süreçlerini modelleyerek, söz 

NRQXVX�YDGHOHUGH�LOHUL\H�\|QHOLN�JHWLUL�|QJ|U�OHUL�ROXúWXUPDN�ROPDNOD�ELUOLNWH��
her bir zaman dilimi için tüm vadelerde, piyasada gözlemlenen gerçek 

JHWLULOHU�EXOXQPDPDNWDGÕU��*HQHO�RODUDN� LVNRQWROX�ERQRODU�Ye kuponlu devlet 

tahvillerinden sabit vadeli getirilerin zaman serilerinin türetilmesinde 

HQWHUSRODV\RQ� \|QWHPOHUL� WHUFLK� HGLOPHNWHGLU�� � /LWHUDW�UGH� ELUoRN� IDUNOÕ�
HQWHUSRODV\RQ� \|QWHPL� EXOXQPDNOD� ELUOLNWH� JHWLUL� H÷ULVL� PRGHOOHULQLQ� |QJ|U��
SHUIRUPDQVODUÕQÕQ NDUúÕODúWÕUÕOGÕ÷Õ� ELUoRN� oDOÕúPDGD� �'LHEROG� YH� /L�� ������
0|QFK�� ������ 'H� 3RRWHU� YH� GL÷HUOHUL�� ������ VDELW� YDGHOL� JHWLULOHULQ� WDKPLQ�
HGLOPHVLQGH� ³7ÕUDúODQPDPÕú� )DPD-%OLVV´� \|QWHPLQLQ� NXOODQÕOPDVÕ� WHUFLK�
HGLOPLúWLU� 
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hdh1&h�%g/h0��
9(5ø�6(7ø�9(�*(7ø5ø�02'(//(5ø1ø1�%(/ø5/(10(6ø 

�����9HUL�6HWL�
%X� oDOÕúPDGD� NXOODQÕODQ� JHWLUL� ELOJLOHUL�� ø0.%� E�Q\HVLQGHNL� WDKYLO� YH�

ERQR� SL\DVDVÕQGD� LúOHP� J|UHQ� 'ø%6¶OHUGHQ� HOGH� HGLOPLúWLU�� +D]LQH�
0�VWHúDUOÕ÷Õ�� 7/� FLQVLQGHQ� LVNRQWROX�� VDELW� YH� GH÷LúNHQ� kupon ödemeli 

senetler ve döviz cinsinden borçlanma senetleri olmak üzere genel olarak 

G|UW�WHPHO�oHúLW�'ø%6�LKUDo�HWPHNOH�ELUOLNWH�EX�oDOÕúPDGD�VDGHFH�LVNontolu ve 

VDELW�NXSRQ�|GHPHOL�'øBS’ler analize dâhil HGLOPLúWLU��+HP�LVNRQWROX�KHP�GH�
sabit kuponlu sHQHWOHULQ�YHUL�VHWLQGH�NXOODQÕOPDVÕ�LOH�JHWLUL�H÷ULOHULQLQ�J|UHFHOL�
olarak daha uzun vadeli ucundaki getirilerin daha hassas tahmin edilmesi ve 

X]XQ�YDGHOL�JHWLULOHUH�LOLúNLQ�|QJ|U�OHU�ROXúWXUXODELOPHVL�DPDoODQPÕúWÕU� 

Toplanan veriler, 02.01.2009–28.09.2012 dönemine ait Hazine 

ERQRODUÕ� YH� VDELW� NXSRQOX� VHQHWOHULQ� ELOHúLN� JHWLULOHULQGHQ� ROXúPDNWDGÕU��
Analizde ø0.%� WDUDIÕQGDQ� \D\ÕQODQDQ� J�QO�N� E�OWHQGHQ� HOGH� HGLOHQ getiri 

YHULOHUL�NXOODQÕOPDNWD�YH�YHULOHU�VDGHFH�D\QÕ�J�Q�YDO|UO��LúOHPOHUL�LoHUPHNWHGLU��
ø0.%� WDUDIÕQGDQ� DoÕNODQDQ� ELOHúLN� JHWLULOHU�� VDELW� NXSRQ� |GHPHOL� NÕ\PHWOHULQ�
NLUOL� IL\DWODUÕ� �]HULQGHQ� KHVDSODQPDNWD� ROXS�� NÕ\PHWOHULQ� LoVHO� ELOHúLN� IDL]�
RUDQODUÕQÕ� \DQVÕWPDNWDGÕU�� øNLQFLO� SL\DVDGD� JHUoHNOHúPLú� KHU ELUL� IDUNOÕ�
vadelerdeki JHWLUL� VHWLQGHQ� ³7ÕUDúODQPDPÕú� )DPD-Bliss” yöntemi ile analize 

NRQX�KHU�ELU�J�Q�LoLQ�D\UÕ�D\UÕ�LOHUL�YDO|UO��DQOÕN�IDL]�RUDQODUÕ�WDKPLQ�HGLOPLúWLU��
øOHUL�YDO|UO��DQOÕN�IDL]�RUDQODUÕ��>��������������������������������������������@�D\�
olarak belirlenen sabit vade setindeki her bir YDGH� LoLQ� JHWLUL� RUDQODUÕQÕQ�
]DPDQ�VHULOHULQLQ�KHVDSODPDVÕQGD�NXOODQÕOPÕúWÕU�� 

6DELW� YDGH� VHWLQLQ� �o� \ÕO� LOH� VÕQÕUODQGÕUÕOPDVÕQGD� |]HOOLNOH� ����� YH�
����� \ÕOODUÕQGD� KHPHQ� KHPHQ� KHU� ELU� J�Q� LoLQ� LNLQFL� SL\DVDGD� LúOHP 

JHUoHNOHúHUHN� IL\DWÕ� EHOLUOHQHQ� X]XQ� YDGHOL� NÕ\PHW� EXOXQPDPDVÕ� HWNLOL�
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ROPXúWXU��9DGH�VHWLQLQ��o�\ÕO�LOH�VÕQÕUODQPDVÕ�������YH������\ÕOODUÕQGDNL�JHWLUL�
YHULVL� HOGH� HGLOHPH\HQ� WRSODP� J�Q� VD\ÕVÕQÕ� ��¶H� LQGLUPHNWHGLU�� 6|]� NRQXVX�
vadelerdeki eksik getiri bilgiOHUL�LVH�LúOHP�J|UHQ�X]XQ�YDGHOL�NÕ\PHWOHULQ�]DPDQ�
VHULOHULQGHQ� GR÷UXVDO� HQWHUSRODV\RQ� \|QWHPL� NXOODQÕODUDN� HOGH� HGLOPLú� YH�
analize dâhil HGLOPLúWLU�� 

�����0RGHOOHULQ�2OXúWXUXOPDVÕ�YH�7DKPLQ�<|QWHPOHUL�
DNS, DENS ve sabit vadeli getirilerin zaman serisi modellerinin 

belirlenmesi ve model parametrelerinin tahmin edilmesi süreçlerinde 

OLWHUDW�UGH� NXOODQÕODQ� DOWHUQDWLI� metotlar ùHNLO� ���¶GH� |]HWOHQPLúWLU�� Burada 

YXUJXODPDN� LVWHGL÷LPL]� |QHPOL� ELU� KXVXV�� PRGHOOHULQ� |QJ|U��
SHUIRUPDQVODUÕQÕQ� GDKD� GR÷UX� NDUúÕODúWÕUÕODELOPHVL� DPDFÕ\OD�DNS ve DENS 

LoLQ� GH� E|O�P� ����¶GH� WDQÕWÕODQ� KDP� JHWLUL� YHULOHUL� \HULQH�� V|]� NRQXVX� JHWLUL�
verilerinden elde edilen sabit vadeli getirilerin zaman seriOHULQLQ�WHUFLK�HGLOPLú�
ROPDVÕGÕU�� 

Sabit vadeli getirilerin istatistiki özelliklerinden yararlanÕOarak sabit 

YDGHOL�JHWLULOHULQ�]DPDQ�VHULVL�PRGHOOHPHVL�\DSÕODELOPHNWHGLU��$QFDN��'16�YH�
'(16¶WH� JHWLUL� H÷ULOHULOHULQ� ]DPDQ� VHULVL�PRGHOOHPHVLQH� LKWL\Do� GX\XOPDNWD, 

bu nedenle söz konusu modellerin tahmin süreci GDKD� NDUPDúÕN� ELU� \DSÕ\Õ�
gerekOL�NÕOPDNWDGÕU�� 

DNS ve DENS’in parametrelerini belirlemek DPDFÕ\OD literatürde 

VÕNOÕNOD� NXOODQÕODQ� LNL� WHPHO� WDKPLQ� \DNODúÕPÕ� EXOXQPDNWDGÕU�� WHN� DúDPDOÕ�
WDKPLQ� \|QWHPOHUL� YH� LNL� DúDPDOÕ� WDKPLQ� \|QWHPOHUL�� øNL� DúDPDOÕ� WDKPLQ�
yöntePOHULQGH�� JHWLULOHU� LOH� IDNW|UOHU� DUDVÕQGDNL� LOLúNL\L� J|VWHUHQ� ³|Oo�P�
GHQNOHPOHUL´� LOH� IDNW|UOHULQ� ]DPDQ� VHULOHULQL� DoÕNOD\DQ� ³G|Q�ú�P�
GHQNOHPOHUL´QLQ� SDUDPHWUHOHUL� LNL� D\UÕ� UHJUHV\RQ� LOH� WDKPLQ� HGLOPHNWHGLU�� øON�
olarak “ölçüm denklemleri” WDUDIÕQGDQ� EHOLUlenen faktörler GR÷UXVDO� \D� GD�
GR÷UXVDO�ROPD\DQ�UHJUHV\RQ�LOH�WDKPLQ�HGLOPHNWHGLU��øNLQFL�DúDPDGD�LVH�Hlde 

HGLOHQ�IDNW|U� WDKPLQOHULQLQ�]DPDQ�VHULOHUL�ROXúWXUXOPDNWD�YH� IDNW|U� WDKPLQOHUL�
JHUoHN� IDNW|U� GH÷HUOHUL� \HULQH�NRQDUDN� ³G|Q�ú�P�GHQNOHPOHUL´QLQ�NDWVD\ÕODUÕ�
tahmin edilmektedir. øNL� DúDPDOÕ� WDKPLQ yöntemlerinde kXOODQÕODQ regresyon 

PRGHOLQLQ�GR÷UXVDO�ROXS�ROPDPDVÕ�LVH��D]DOPD�NDWVD\ÕVÕ�GH÷LúNHQOHULQH�LOLúNLQ�



   

 20

 
ùHNLO�������'16��'(16�YH�6DELW�9DGHOL�*HWLULOHULQ�=DPDQ�6HULOHUL�LoLQ�0RGHOOHPH�YH�7DKPLQ�6�UHoOHUL�
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YDUVD\ÕPODUD� GD\DQPDNWDGÕU�� $]DOPD� NDWVD\ÕVÕ� GH÷LúNHQOHULQLQ� GÕúVDO� VDELW�
ELU� GH÷HU� RODUDN� EHOLUOHQPHVL�� PRGHOOHULQ� ³|Oo�P� GHQNOHPOHUL´QLQ çözümünü 

NODVLN�GR÷UXVDO�UHJUHV\RQ�SUREOHPLQH�LQGLUJHPHNWH��LoVHO�ELU�GH÷LúNHQ olarak 

EHOLUOHQPHVL� GXUXPXQGD� LVH� ³|Oo�P� GHQNOHPOHUL´QLQ� o|]�P�QGH� GR÷UXVDO�
ROPD\DQ� UHJUHV\RQ� \|QWHPL�NXOODQÕOPDN� ]RUXQGD�NDOPDNWDGÕU��'LHEROG�YH�/L�
�������� $OPHLGD� YH� GL÷HUOHUL� �������� 'DXZH� YH�0RXUD� ������� YH� IDUNOÕ� �ONH�
SL\DVDODUÕQÕQ� JHWLUL� H÷ULOHULQLQ |QJ|U�OPHVL� DPDFÕ\OD� X\JXODQDQ� GL÷HU� ELUoRN�
oDOÕúPDGD��D]DOPD�NDWVD\ÕVÕ�GH÷HUOHULQLQ�GÕúVDO�YH�]DPDQD�J|UH�GH÷LúPH\HQ�
ELU� GH÷LúNHQ� RODUDN� EHOLUOHQPHVL� \|QWHPL� WHUFLK� HGLOPLú� YH� PRGHO�
SDUDPHWUHOHUL� JHQHOOLNOH� LNL� DúDPDOÕ�GR÷UXVDO� UHJUHV\RQ� LOH� WDKPLQ�HGLOPLúWLU��
9LFHQWH� YH� 7DEDN� ������� LVH� %UH]LO\D
GDNL� VDELW� JHWLULOL� PHQNXO� NÕ\PHW�
JHWLULOHULQL�|QJ|UPHN�LoLQ�NXOODQGÕ÷Õ�³WXWXPOX´��PRGHOOHUGH D]DOPD�NDWVD\ÕVÕQÕ 
KHP�VDELW�GÕúVDO�ELU�YHUL�KHP�GH�OLQHHU�ROPD\DQ�UHJUHV\RQ�LOH�WDKPLQ�HWPLú�YH�
her iki modelin öngör��SHUIRUPDQVODUÕQÕQ�ELUELUOHULQH�\DNÕQ�VRQXoODU�YHUGL÷LQL�
J|VWHUPLúWLU� 

'16�YH�'(16¶LQ�SDUDPHWUHOHULQLQ� WDKPLQLQGH�NXOODQÕODQ�WHN�DúDPDOÕ�
WDKPLQ� \|QWHPLQGH� LVH� HQ� VÕN� NXOODQÕODQ� PHWRG� ³.DOPDQ� )LOWUHVL´� RODUDN�
NDUúÕPÕ]D� oÕNPDNWDGÕU�� 6|]� NRQXVX� \|QWHPGH�� “ölçüm denklemleri” ve 

³G|Q�ú�P� GHQNOHPOHUL´QLQ� SDUDPHWUHOHUL� ELUDUDGD� WDKPLQ� HGLOPHNWHGLU�� %X�
yöntemde model, “durum denklemleri” formülasyonunda ifade edilmekte, 

D]DOPD� NDWVD\ÕODUÕ� LVH� LNL� DúDPDOÕ� WDKPLQ� \|QWHPOHULQGHNL� JLEL� GÕúVDO� \D� GD�
LoVHO� ELU� GH÷LúNen olarak belirlenebilmektedir. De Pooter (2007), iskontolu 

$%'�WDKYLO�JHWLULOHUL�LoLQ�X\JXODGÕ÷Õ�1HOVRQ-6LHJHO�WDU]Õ�³WXWXPOX´��PRGHOOHU�LoLQ�
KHP� ³.DOPDQ� )LOWUHVL´� KHP� GH� LNL� DúDPDOÕ� GR÷UXVDO� ROPD\DQ� UHJUHV\RQ�
yöntemlerini kullanarak parametre tahminleri �UHWPLúWLU� 

%X� oDOÕúPDGD� '16� YH� '(16� IDNW|UOHULQLQ� WDKPLQLQGH� LNL� DúDPDOÕ�
WDKPLQ�\|QWHPL�EHQLPVHQPHNWHGLU��%X�WHUFLKWH��LNL�DúDPDOÕ�WDKPLQ�\|QWHPLQLQ�
GDKD�NROD\�X\JXODQDELOLU�ROPDVÕ�YH�³G|Q�ú�P�GHQNOHPOHUL´� LoLQ�X\JXODQDFDN�
model seçim sürecinin “ölçüm denklemleri”nden elde edilen zaman serilerine 

GD\DQPDVÕ HWNLOL� ROPXúWXU�� 7DKPLQ� \|QWHPLQLQ� ELULQFL� DúDPDVÕQGD� EDúWD�
'LHEROG� YH� /L� ������� ROPDN� �]HUH� ELUoRN� oDOÕúPD\D� SDUDOHO� RODUDN� D]DOPD�
NDWVD\ÕVÕ� GÕúVDO� YH� ]DPDQD� J|UH� GH÷LúPH\HQ� ELU� GH÷LúNHQ� RODUDN� PRGHOH�
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dahil edilmekte, modellerin “ölçüm denklemleri”nden ise faktörler en küçük 

kareler yöntemi ile tahmin edilmektedir. 

������� 6DELW� 9DGHOL� *HWLULOHULQ� ³7ÕUDúODQPDPÕú� )DPD�%OLVV´� <|QWHPL� LOH�
7DKPLQ�(GLOPHVL���

Getirilerin zaman süreçlerinin modellenebilmesi için sabit vadeli getiri 

verilerine ihtiyaç duyulmakta ancak piyasada her bir zaman dilimi için tüm 

YDGHOHUGH� J|]OHPOHQHQ� JHUoHN� JHWLULOHU� EXOXQPDPDNWDGÕU�� %X� GXUXPODUGD�
tahmin için birçok alternatif metottan \DUDUODQÕODELOPHNOH�ELUOLNWH��VDELW�YDGHOL�
JHWLULOHULQ� HOGH�HGLOPHVLQGH� NXOODQÕODQ� \|QWHPOHU� JHQHO� RODUDN�HQWHUSRODV\RQ�
\|QWHPOHUL� DUDVÕQGDQ� VHoLOPHNWHGLU�� (QWHUSRODV\RQ� \|QWemleri ile gerçek 

fiyatlar modele HQ� L\L� úHNLOGH�\DQVÕWÕOPDNOD� ELUOLNWH�HQWHUSRODsyon yöntemleri 

RSWLPL]DV\RQ� JHUHNWLUPHGL÷LQGHQ� X\JXODQPDVÕ alternatif yöntemlere göre 

daha basittir. 

Lineer, Kübik Splin, Logaritmik, Kübik ve Kuadratik enterpolasyon 

yöntemleri literatürde en bilinen yöntemler olmakla birlikte, sabit vadeli 

getirilerin eOGH� HGLOPHVLQGH� NXOODQÕODQ� HQ� \D\JÕQ� \|QWHP� ³7ÕUDúODQPDPÕú�
Fama-%OLVV´� HQWHUSRODV\RQ� \|QWHPL� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU�� gUQHN�
RODUDN��'LHEROG�YH�/L���������0|QFK���������'H�3RRWHU�YH�GL÷HUOHUL��������LOH�
GL÷HU� ELUoRN� oDOÕúPDGD� VDELW� YDGHOL� JHWLULOHU� ³7ÕUDúODQPDPÕú� )DPD-Bliss” 

\|QWHPL�LOH�HOGH�HGLOPLúWLU� 

³7ÕUDúODQPDPÕú� )DPD-%OLVV´� \|QWHPL� GL÷HU� HQWHUSRODV\RQ�
\|QWHPOHULQGHQ� IDUNOÕ� RODUDN� DQOÕN� LOHUL� YDO|UO�� JHWLUL� RUDQODUÕQÕQ� WDKPLQLQH�
GD\DQPDNWDGÕU�� %X� \|QWHPGH� IDUNOÕ� YDGHOHUH� VDKLS iki LVNRQWROX� NÕ\PHWLn 

V�UHNOL� ELOHúLN� JHWLULVL� DUDVÕQGDNL� IDUN�� LNL� YDGH� DUDVÕQGD� VDELW� ELU� DQOÕN� LOHUL�
YDO|UO��IDL]�RUDQÕ�WDQÕPODQDUDN,�� � � �� HúLWOL÷L�LOH�DoÕNODQPDNWDGÕU��
%X�HúLWOLNWH � , � DQÕQGDNL �  YDGHOL�LVNRQWROX�NÕ\PHWLQ�V�UHNOL�ELOHúLN�IDL]�
RUDQÕQÕ�� � �  ise � � ]DPDQÕQGDNL� � DQÕQGD�EHOLUOHQHQ� LOHUL�YDO|UO��DQOÕN� IDL]�
RUDQÕQÕ� J|VWHUPHNWHGLU�� ³7ÕUDúODQPDPÕú� )DPD-Bliss” yöntemi ile elde edilen 

JHWLUL� H÷ULOHUL� V�UHNOL� ROPDNWD� DQFDN� WHRULN� RODUDN� WHUFLK� HGLOHQ� G�]� JHWLUL�
H÷ULOHULQH� XODúÕODPDPDNWDGÕU�� $QFDN�� EX� oDOÕúPDGD�� HQWHUSRODV\RQ� \|QWHPL�
NXOODQÕOPDVÕQÕQ� WHPHO�DPDFÕQÕQ�JHWLUL� H÷ULVL� ROXúWXUPDN GH÷LO� GH�VDELW� YDGHOL�
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JHWLULOHU�HOGH�HWPHN�ROGX÷X�G�ú�Q�OHUHN, OLWHUDW�UGHNL�ELUoRN�oDOÕúPD\D�SDUDOHO�
RODUDN�³7ÕUDúODQPDPÕú�)DPD-Bliss” yöntemiQH�VDGÕN�NDOÕQPÕúWÕU.  

³7ÕUDúODQPDPÕú� )DPD-%OLVV´� HQWHUSRODV\RQ� \|QWHPL� LOH� JHWLUL� H÷ULVL�
ROXúWXUDELOPHN�LoLQ�WHNUDUODQDQ�ERRWVWUDSSLQJ�PHWRGX�NXOODQÕOPÕúWÕU��%X�PHWRG�
oHUoHYHVLQGH�KHU�ELU�J�Q�LoLQ�NÕ\PHWOHU��YDGHVLQH�NDODQ�V�UH�GLNNDWH�DOÕQDUDN�
N�o�NWHQ� E�\�÷H� VÕUDODQPÕúWÕU�� 9DGHVLQH� HQ� D]� V�UH� NDOPÕú� PHQNXO�
NÕ\PHWWHQ� EDúOD\DUDN�� DUGÕúÕN� YDGHOHU� DUDVÕQGDNL� DQOÕN� LOeri valörlü faiz 

RUDQODUÕQÕQ� VDELW� NDODFD÷Õ� YDUVD\ÕOPÕú�� DUGÕúÕN� YDGHOL� NÕ\PHWOHUGHQ� X]XQ�
YDGHOL� RODQÕQÕQ� ELOHúLN� JHWLUL� RUDQÕQÕ� YHUHQ� DQOÕN� LOHUL� YDO|UO�� IDL]� RUDQODUÕ�
EHOLUOHQPLúWLU�� 6DELW� NXSRQOX� NÕ\PHWOHULQ� DQDOL]H�dâhil HGLOPHVL� LVH� DQOÕN� LOHUL�
valörl�� IDL]� RUDQODUÕQÕQ� EHOLUOHQPHVLQGH�NÕ\PHWOHULQ� QDNLW� DNÕPODUÕQÕQ� GLNNDWH�
DOÕQPDVÕQÕ�JHUHNOL�NÕOPÕúWÕU�� 

�
*UDILN�������6DELW�9DGHOL�*HWLULOHULQ�=DPDQ�6HULVL�

9HUL�VHWL�NXOODQÕODUDN�DQDOL]H�NRQX�]DPDQ�GLOLPLQGHNL�KHU�ELU�J�Q�LoLQ�
�o�\ÕOD�NDGDU�DQOÕN�LOHUL�YDO|UO��IDL]�RUDQODUÕ�W�UHWLOPLú�YH�EX�IDL]�RUDQODUÕQGDQ�
[1, 2, 3, 4, 6, 9, 12, 15, 18, 21, 24, 30, 36] olarak belirlenen sabit vade 

VHWLQGHNL� KHU� ELU� YDGH� LoLQ� *UDILN� ���¶GH� YHULOHQ� V�UHNOL� ELOHúLN� JHWLULOHULQ�
]DPDQ�VHULOHUL�HOGH�HGLOPLúWLU�� 
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�������6DELW�9DGHOL�*HWLULOHULQ�=DPDQ�6HULVL�0RGHOOHULQLQ�%HOLUOHQPHVL�
%X�E|O�PGH�� ³7ÕUDúODQPDPÕú�)DPD-Bliss” enterpolasyon yöntemi ile 

HOGH�HGLOHQ�VDELW�YDGHOL�JHWLULOHULQ�SL\DVD�WDUDIÕQGDQ�EHOLUOHQHQ�JHUoHN�JHWLULOHU�
ROGX÷X� YDUVD\ÕODUDN�� JHWLULOHULQ� ]DPDQ� LOH GH÷LúLPLQL� DoÕNOD\DQ� HQ� X\JXQ�
]DPDQ�VHULVL�PRGHOOHUL�EHOLUOHQPH\H�oDOÕúÕOPÕúWÕU��%X�DPDoOD� LON� RODUDN�VDELW�
vadeli getiriler için Tablo 3.1.¶GH�VXQXODQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHU�LQFHOHQPLúWLU. 

7$%/2������6$%ø7�9$'(/ø�*(7ø5ø/(5ø1�7$1,0/$<,&,�ø67$7ø67ø./(5ø��'85$ö$1/,.�9(�5:�7(67/(5ø�
9DGH ��$\ ��$\ ��$\ ��$\ ��$\ ��$\ ��<ÕO ���$\ ���$\ ���$\ ��<ÕO ���$\ ��<ÕO
2UWDODPD 7,69 7,92 8,07 8,18 8,38 8,60 8,75 8,93 9,06 9,15 9,34 9,57 9,73
6WDQGDUW�6DSPD 1,61 1,62 1,61 1,62 1,63 1,68 1,73 1,76 1,78 1,83 1,95 2,06 2,13
0LQLPXP 5,28 5,37 5,35 5,51 5,75 5,86 6,22 6,48 6,58 6,78 6,90 6,90 7,24
0DNVLPXP 14,95 15,14 15,08 15,00 15,06 15,06 15,25 15,28 15,23 15,51 15,84 16,71 17,38
2WRNRUHODV\RQ���J�Q� 0,94 0,94 0,95 0,95 0,95 0,95 0,96 0,96 0,97 0,96 0,97 0,97 0,97
2WRNRUHODV\RQ����J�Q� 0,73 0,75 0,76 0,76 0,77 0,78 0,79 0,80 0,82 0,82 0,82 0,84 0,85
2WRNRUHODV\RQ����J�Q� 0,36 0,37 0,37 0,38 0,39 0,40 0,41 0,42 0,44 0,45 0,45 0,50 0,53
$')�7HVWL�6DELWVL]��7UHQGVL]� -2,79 -3,47 -3,70 -3,51 -3,19 -2,93 -2,71 -2,58 -2,60 -2,64 -2,55 -2,48 -2,46
$')�7HVWL�6DELWOL��7UHQGVL]� -4,69 -5,3 -5,46 -5,12 -4,76 -4,26 -3,79 -3,56 -3,43 -3,49 -3,2 -2,85* -2,66*
$')�7HVWL�6DELWOL��7UHQGOL� -4,37 -4,86 -4,97 -4,64 -4,27 -3,74 -3,24* -3,02* -2,86* -2,92* -2,72* -2,44* -2,27*
9DU\DQV�2UDQ�6ÕQDPDVÕ 0,43* 4,101 6,283 5,687 4,93 4,452 2,63 1,20* 0,77* 0,98* 0,36* 0,78* 0,98*Y�Z\[^]C_J` ]Ga.` b ` b c4d!e�f�gJhJi _�d8g�jQk1l$m�g>n1]Co h�]C_�p>q�o ]C_>r1b _�]Ga^]JpGb�s g8p�s ` g!o i�i tJi _QpCb o ]JpGb hJ` ]

birim kök ve tesadüfi u�]Co gCc�g�sCpJe8o gGvJi�i f8` g!_�d!i wCi�uJi x8y�s g8fJ` g!ozi�o g8d8d8gGdCi ` gCa�g
mektedir. 

+HVDSODQDQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHU� LQFHOHQGL÷LQGH�� VDELW� YDGHOL�
JHWLULOHULQ�RUWDODPD�GH÷HUOHUL�YH�VWDQGDUW�VDSPDODUÕQÕQ�YDGH�LOH�ELUOLNWH�DUWWÕ÷Õ�
J|U�OPHNWHGLU�� 'L÷HU� WDUDIWDQ�� KHU� ELU� YDGH� LoLQ� JHWLULOHULQ� QRUPDO� GD÷ÕOGÕ÷Õ�
hipotezi Jarque-%HUD� LVWDWLVWL÷L� WDUDIÕQGDQ� UHGGHGLOPHNWHGLU�� 6HULOHULQ� IDUNOÕ�
JHFLNPH� X]XQOXNODUÕQGDNL� RWRNRUHODV\RQ� WDKPLQOHUL� LQFHOHQGL÷LQGH� LVH� GDKD�
X]XQ�YDGHOL�NÕ\PHWOHULQ�NÕVD�YDGHOL�NÕ\PHWOHUH�RUDQOD�GDKD�GLUHQoOL�ELU�]DPDQ�
V�UHFL�L]OHGL÷L�J|U�OPHNWHGLU� 

Serilerin modellemesine geçmeden önce dikkat edilmesi gereken 

GL÷HU� |QHPOL� ELU� XQVXU�� VHULOHULQ� GXUD÷DQ� ROXS� ROPDGÕ÷ÕGÕU�� 9HULOHULQ�
GXUD÷DQOÕ÷ÕQÕ� WHVW� HWPHN� DPDFÕ\OD� dR÷DOWÕOPÕú� 'LFNH\- Fuller (ADF) testleri 

X\JXODQPÕúWÕU�� 2UWDODPD� GH÷HU� YH� VWDQGDUW� KDWD� WDKPLQL� GH÷HUOHULQH�
EDNÕOGÕ÷ÕQGD��RUWDODPD�JHWLULOHULQ�ROGXNoD \�NVHN�YH� LVWDWLVWLNL� RODUDN�VÕIÕUGDQ�
IDUNOÕ�ROGX÷X�J|U�OP�ú�YH�EX�QHGHQOH�VDELW�YDGHOL�JHWLULOHULQ�$')�GXUD÷DQOÕN�
testleri için VDELWOL� PRGHO� WHUFLK� HGLOPLúWLU�� *HWLUL� IDUNODUÕQÕQ� WDQÕPOD\ÕFÕ�
istatistiklerine (Tablo 3.2.�� EDNÕOGÕ÷ÕQGD� LVH� IDUNODUÕQ� RUWDODPDVÕQÕQ� PXWODN�
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RODUDN�VWDQGDUW�KDWDODUÕQ�oRN�DOWÕQGD�JHUoHNOHúWL÷L�J|U�OPHNWH�YH�$')�WHVWLQLQ�
VDELWOL� YH� WUHQGVL]� PRGHOOHQPHVLQLQ� X\JXQ� RODFD÷Õ� NDQDDWLQH� YDUÕOPDNWDGÕU��
'XUD÷DQOÕN� WHVWOHUL� VRQXoODUÕQD� J|UH� IDL]� RUDQODUÕQÕQ� ]DPDQ� VHULOHULQLQ� ELULP�
kök içerGL÷L� KLSRWH]L� HQ� X]XQ� YDGHOHU� RODQ� ���� YH� �� \ÕO� YDGHOL� NÕ\PHWOHU�
KDULFLQGH����DQODPOÕOÕN�G�]H\LQGH�UHGGHGLOHELOPHNWHGLU� 

7$%/2������6$%ø7�9$'(/ø�*(7ø5ø�)$5./$5,1,1�7$1,0/$<,&,�ø67$7ø67ø./(5ø��
'85$ö$1/,.�9(�5:�7(67/(5ø�

9DGH ��$\ ��$\ ��$\ ��$\ ��$\ ��$\ ��<ÕO ���$\ ���$\ ���$\ ��<ÕO ���$\ ��<ÕO
2UWDODPD -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01

6WDQGDUW�6DSPD 0,16 0,12 0,11 0,11 0,12 0,12 0,13 0,13 0,13 0,13 0,14 0,14 0,14
0LQLPXP -1,52 -0,76 -0,70 -0,75 -0,91 -0,90 -0,82 -0,84 -0,82 -0,84 -0,58 -0,68 -0,77
0DNVLPXP 1,85 0,85 0,82 0,92 0,90 0,75 0,68 0,75 0,72 0,61 0,67 0,66 0,92
dDUSÕNOÕN 0,62 0,36 0,40 0,57 0,12 -0,18 -0,08 -0,02 -0,28 -0,48 0,00 -0,14 -0,31
%DVÕNOÕN 34,31 12,52 11,65 12,75 13,24 9,60 8,53 8,24 7,41 7,66 5,52 6,03 9,17

-DUTXH�%HUD 38168* 3546* 2937* 3749* 4076* 1696* 1190* 1067* 769* 880* 247* 359* 1495*
2WRNRUHODV\RQ���J�Q� 0,05 0,14 0,12 0,08 0,06 0,03 -0,01 -0,03 0,00 0,03 0,03 -0,02 -0,03
2WRNRUHODV\RQ����J�Q� 0,02 0,01 0,04 -0,02 0,01 -0,02 -0,01 -0,06 -0,04 0,01 -0,04 -0,04 -0,02
2WRNRUHODV\RQ����J�Q� -0,03 0,02 0,02 0,04 0,01 0,06 0,01 -0,04 0,00 0,01 -0,02 -0,01 0,00

$')�7HVWL�6DELWVL]��7UHQGVL]� -32,68 -27,02 -24,76 -25,81 -26,62 -28,74 -28,38 -31,28 -32,17 -31,41 -32,28 -31,97 -30,68
$')�7HVWL�6DELWOL��7UHQGVL]� -32,79 -27,15 -24,89 -25,94 -26,73 -28,85 -28,47 -31,39 -32,29 -31,53 -32,39 -32,08 -30,79
$')�7HVWL�6DELWOL��7UHQGOL� -32,90 -27,28 -25,03 -26,08 -26,84 -28,96 -28,56 -31,49 -32,39 -31,63 -32,48 -32,14 -30,84
9DU\DQV�2UDQ�6ÕQDPDVÕ -2,97 -5,03 -5,61 -4,36 -5,62 -6,17 -5,84 -5,71 -6,22 -5,45 -6,77 -6,71 -5,59

* %1 
]G_8` ]8a.` b ` b c&d!e�f�gGh�i _�dJg-_�yCo a^]C`�d8]8w,b ` b a{uJi xJy�s g�f8i�o g8d8dGgJd!i ` a�gCcs g8dCi o

. 

'XUD÷DQOÕN� WHVWOHULQLQ� ED]Õ� YDGHOHUGH� UHGGHGLOHPHPHVL� QHGHQL\OH�
DQDOL]LPL]H�VDELW�YDGHOL�NÕ\PHWOHULQ�IDL]�RUDQODUÕQÕQ�IDUNODUÕ�GD�GDKLO�HGLOPLúWLU��
)DUN� VHULOHULQH� DLW� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHU YH� GXUD÷DQOÕN� WHVWOHULQLQ� VRQXoODUÕ�
Tablo 3.2.¶GH� VXQXOPDNWDGÕU�� 6DELW� JHWLUL� IDUNODUÕ� LoLQ� $')� WHVWL� VDELWVL]� YH�
WUHQGVL]�PRGHOOHUH�X\JXODQPÕú�YH�W�P�YDGHOHUGHNL�JHWLUL�IDUNODUÕQÕQ�ELULP�N|N�
LoHUGL÷L� KLSRWH]LQLQ���� DQODPOÕOÕN� G�]H\LQGH� UHGGHGLOGL÷L� J|U�OP�úW�U�� 6DELW�
YDGHOL�JHWLUL� IDUNODUÕ� LoLQ� IDUNOÕ�JHFLNPH�GHUHFHOHULQGHNL�RWRNRUHOHDV\RQODU� LVH�
JHWLUL�G�]H\OHULQH�RUDQOD�oRN�G�ú�N�VHYL\HOHUH�JHULOHPLúWLU� 

7DQÕPOD\ÕFÕ� LVWDWLVWLNOHU� YH� GXUD÷DQOÕN� WHVWOHUL� GÕúÕQGD� VDELW� YDGHOL�
JHWLUL�YH�JHWLUL�IDUNÕ�]DPDQ�VHULOHULQLQ�(N��¶GH�VXQXODQ�RWRNRUHODV\RQ�YH�NÕVPL�
RWRNRUHODV\RQ� IRQNVL\RQODUÕ� LQFHOHQGL÷LQGH� JHWLULOHULQ� DUGÕúÕN� ED÷ODQÕPOÕ 
V�UHoOHU� L]OHGL÷L� VRQXFXQD� XODúÕOPÕúWÕU�� *HWLULOHULQ� NÕVPL� RWRNRUHODV\RQ�
GH÷HUOHUL� ELUNDo� LVWLVQD� GÕúÕQGD� VDGHFH� ELULQFL� \D� GD� LNLQFi gecikme 

derecesinde istatistiki olarak DQODPOÕ�VRQXoODU�YHUPHNWH�YH�EX�QHGHQOH�JHWLUL�
VHYL\HOHULQLQ� JHQHO� RODUDN� $5���� \D� GD� $5���� LOH� PRGHOOHQHELOHFH÷L�
G�ú�Q�OPHNWHGLU��*HWLUL� IDUNODUÕQÕQ� NÕVPL� RWRNRUHODV\RQODUÕ ise birkaç istisna 
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GÕúÕQGD� KLoELU� JHFLNPH derecesinde istatistiki olarak DQODPOÕ� VRQXoODU�
�UHWPHPHNWHGLU�� � %X� GXUXP�� ELUoRN� YDGH� LoLQ� JHWLUL� IDUNODUÕQÕQ� ELUELUOHULQH�
GR÷UXVDO� ROPD\DQ� úHNLOGH� ED÷ÕPOÕ� ROGX÷X� VRQXFXQD� XODúWÕUPDNWD�� JHWLUL�
düzeyleri için ise tesadüfi hareket süreci modellerine odaklaQPDPÕ]D� \RO�
DoPDNWDGÕU� 

*HWLULOHULQ� WHVDG�IL� KDUHNHW� V�UHFL� L]OHGL÷L� \|Q�QGHNL� KLSRWH]L� WHVW�
HWPHN� LoLQ� ³9DU\DQV� 2UDQ� 6ÕQDPDVÕ´� WHVWL� NXOODQÕOPÕúWÕU�� %X� WHVWWH� VÕIÕU�
KLSRWH]L� RODUDN� UDVVDO� GH÷LúNHQOHULQ� WHVDG�IL� KDUHNHW� V�UHFL� L]OHGL÷L�
YDUVD\ÕOPDNWD� DQFDN� hata terimlerinin heteroskedastik özellikler göstermesi 

VÕIÕU� KLSRWH]LQH� D\NÕUÕOÕN� WHúNLO� HWPHPHNWHGLU�� 7HVW� LVWDWLVWL÷LQLQ� PXWODN�
GH÷HULQLQ� NULWLN� HúLN� GH÷HULQ� �]HULQGH� JHUoHNOHúPHVL�� KLSRWH]LQ %95 güven 

DUDOÕ÷ÕQGD� J�oO�� ELU úHNLOGH� UHGGHGLOPHVL� YH� KDWD� WHULPOHUL� DUDVÕQGD� DUGÕúÕN�
ED÷ÕPOÕOÕN�ROGX÷X�DQODPÕQD�JHOPHNWHGLU�� 

*HWLUL� G�]H\OHULQLQ� ³9DU\DQV� 2UDQ� 6ÕQDPDVÕ´� WHVW� LVWDWLVWLNOHULQH�
EDNÕOGÕ÷ÕQGD�GXUD÷DQ�ELU�GD÷ÕOÕP�J|VWHUPH\HQ�YDGHOHUGHNL�JHWLULOHULQ�GH�GDKLO�
ROGX÷X�ELUoRN�YDGH�VHYL\HVLQGHNL�JHWLUL�G�]H\leri için tesadüfi hareket süreci 

PRGHOOHULQLQ� UHGGHGLOHPHGL÷L� J|U�OPHNWHGLU�� %X� QHGHQOH� JHWLUL� G�]H\OHULQLQ�
zaman süreçlerinin modellenmesi için en uygun üçüncü seçenek, tesadüfi 

KDUHNHW�V�UHFL�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��*HWLUL�IDUNODUÕQÕQ�³9DU\DQV�2UDn 

6ÕQDPDVÕ´� WHVW� LVWDWLVWLNOHUL� LVH� VÕIÕU� KLSRWH]LQLQ� ��� DQODPOÕOÕN� G�]H\LQGH�
UHGGHGLOPHVLQL� |QHUPHNWH� YH� JHWLUL� IDUNODUÕQÕQ� ELUELUOHULQH� GR÷UXVDO� ROPD\DQ�
ED÷ODQÕP�|]HOOLNOHUL�J|VWHUGL÷L�oÕNDUÕPÕQD�GHVWHN�ROXúWXUPDNWDGÕU� 

Tablo 3.3.’te verilen çapraz korelasyon istatistiklerinden 

J|U�OHELOHFH÷L� �]HUH�� IDUNOÕ� YDGHOHUGHNL� JHWLULOHULQ� ELUELUOHULQH� GR÷UXVDO�
ED÷ÕPOÕOÕ÷Õ�oRN�\�NVHN�VHYL\HOHUGH�EXOXQPDNWDGÕU��%X�GXUXP�KHU�ELU�YDGH�LoLQ�
JHWLULOHULQ� D\UÕ� D\UÕ� PRGHOOHQPHVLQH� NÕ\DVOD�� ELUOLNWH� GH÷HUOHQGLULOPHOHULQLQ�
mRGHOLQ�EDúDUÕVÕQÕ�DUWWÕUDELOHFH÷LQH�LúDUHW�HWPHNWHGLU��%X�QHGHQOH�VDELW�YDGHOL�
getiri modellerine vektörel DUGÕúÕN� ED÷ODQÕP (VAR) süreçlerinin de 

HNOHQPHVLQLQ� X\JXQ� RODFD÷Õ� G�ú�Q�OP�úW�U�� 9$5� PRGHOOHUL� LoLQ� RSWLPXP�
JHFLNPH�X]XQOX÷X�WHVSLWLQGH�LVH�6FKZDU]�YH�$NDLNH�ELOJL�NULWHUOHUL�NXOODQÕOPÕú�
YH�RSWLPXP�JHFLNPH�X]XQOX÷X�LNL�RODUDN�EHOLUOHQPLúWLU�� 
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7$%/2������6$%ø7�9$'(/ø�*(7ø5ø/(5ø1�d$35$=�.25(/$6<21�ø67$7ø67ø./(5ø 
��$\ ��$\ ��$\ ��$\ ��$\ ��$\ ��<ÕO ���$\ ���$\ ���$\ ��<ÕO ����<ÕO ��<ÕO

��$\ 1.00 0.99 0.99 0.98 0.98 0.96 0.94 0.92 0.89 0.87 0.84 0.80 0.77
��$\ 0.99 1.00 1.00 1.00 0.99 0.97 0.96 0.93 0.91 0.88 0.86 0.82 0.79
��$\ 0.99 1.00 1.00 1.00 0.99 0.98 0.96 0.94 0.91 0.89 0.87 0.82 0.79
��$\ 0.98 1.00 1.00 1.00 1.00 0.99 0.97 0.95 0.92 0.90 0.88 0.84 0.80
��$\ 0.98 0.99 0.99 1.00 1.00 0.99 0.98 0.96 0.94 0.92 0.90 0.86 0.83
��$\ 0.96 0.97 0.98 0.99 0.99 1.00 0.99 0.98 0.96 0.95 0.93 0.90 0.87
��<ÕO 0.94 0.96 0.96 0.97 0.98 0.99 1.00 0.99 0.98 0.97 0.96 0.93 0.91
���$\ 0.92 0.93 0.94 0.95 0.96 0.98 0.99 1.00 1.00 0.99 0.98 0.96 0.94
���$\ 0.89 0.91 0.91 0.92 0.94 0.96 0.98 1.00 1.00 1.00 0.99 0.98 0.96
���$\ 0.87 0.88 0.89 0.90 0.92 0.95 0.97 0.99 1.00 1.00 1.00 0.98 0.97
��<ÕO 0.84 0.86 0.87 0.88 0.90 0.93 0.96 0.98 0.99 1.00 1.00 0.99 0.99
����<ÕO 0.80 0.82 0.82 0.84 0.86 0.90 0.93 0.96 0.98 0.98 0.99 1.00 1.00
��<ÕO 0.77 0.79 0.79 0.80 0.83 0.87 0.91 0.94 0.96 0.97 0.99 1.00 1.00

 

6RQXo�RODUDN��VDELW�YDGHOL�JHWLULOHULQ�PRGHOOHPHVL�LoLQ�G|UW�D\UÕ�zaman 

VHULVL�PRGHOLQLQ� X\JXQ�RODFD÷Õ� G�ú�Q�OP�úW�U�� 6|]� NRQXVX�PRGHOOHULQ� KDWD�
WHULPOHULQLQ� YDU\DQVODUÕQD� LOLúNLQ� YDUVD\ÕPODUÕ� GD� LoHUHQ� LVWDWLVWLNVHO�
J|VWHULPOHUL�úX�úHNLOGH�|]HWOHQHELOLU� 

i) Tesadüfi hareket modeli: 

)()(Y)(Y 1-tt τεττ |+=   ve   ))(,0(~)( 2 τστε }}  

ii) AR(1) süreci: 

)()(Y)()()(Y 1-tt τετταττ ~F ++=  ve  ))(,0(~)( 2 τστε ��  

iii) AR(2) süreci: 

)()(Y)()(Y)()()(Y 2-t21-t1t τεττατταττ �F +++=  ve  ))(,0(~)( 2 τστε ��  

iv) VAR(2) süreci: 

�F εαα +++= 2-t21-t1t YYY  ve  )
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σσ

σσ
σσσ

ε  

Bu gösterimlerde  NÕ\PHWLQ�YDGHVLQH�NDODQ�J�Q�VD\ÕVÕQÕ���  ise tüm 

YDGHOHUGHNL� JHWLUL� RUDQODUÕQÕ� LoHULVLQGH� EDUÕQGÕUDQ� JHWLUL� YHNW|U�Q�� LIDGH�
etmektedir. Her bir vade için hata terimleri ve VAR modelinin hata matrisi ise 
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QRUPDO�YH�]DPDQ�LoHULVLQGH�VDELW�YDU\DQVOÕ�ELU�GD÷ÕOÕP�J|VWHUGL÷L�YDUVD\ÕPODUÕ�
LOH�VÕQÕUODQGÕUÕOPDPDNWDGÕU��+DWD�WHULPOHUL�VÕIÕU�RUWDODPDOÕ�KHUKDQJL�ELU�GXUD÷DQ�
RODQ� UDVVDO� V�UHo� L]OH\HELOPHNWH�� GR÷UXVDO� \D� GD� GR÷UXVDO� ROPD\DQ� DUGÕúÕN�
ED÷ÕPOÕOÕN�J|VWHUHELOPHNWHGLU� 

7$%/2������+$7$�7(5ø0ø�9(�+$7$�7(5ø0ø�.$5(6ø1ø1�$5',ù,.�%$ö/$1,0�7(67/(5ø�
Q(1) Q(5) Q(20) Q(50) Q2(1) Q2(5) Q2(20) Q2(50) ARCH(1) ARCH(5) ARCH(20) ARCH(50)

��$\ 3,7 12,6* 30,3 43,4 62,6* 63,9* 64,8* 67,8* 61,9* 71,4* 70,7* 67,1
��$\ 6,1* 26,5* 44,0* 68,7* 10,6* 70,8* 84,8* 135,5* 10,5* 44,0* 51,0* 67,9*
��$\ 29,7* 63,1* 94,0* 113,4* 15,9* 67,0* 74,1* 117,9* 15,7* 57,5* 66,3* 81,4*
��$\ 7,4* 37,0* 68,1* 88,1* 10,5* 70,5* 77,4* 113,4* 10,4* 49,8* 50,6* 69,2*
��$\ 13,8* 46,7* 67,6* 89,1* 5,3* 73,6* 75,5* 85,0* 5,2* 65,5* 80,0* 78,7*
��$\ 8,0* 31,2* 47,8* 66,6 6,2* 48,6* 52,4* 69,7* 6,1* 42,0* 48,5* 59,8
��<ÕO 5,0* 12,7* 28,9 50,2 18,7* 34,8* 102,1* 113,6* 18,5* 33,0* 74,3* 85,4*
���$\ 0,4 13,5* 23,7 59,2 1,6 40,0* 51,2* 102,9* 1,6 39,0* 51,3* 72,1*
���$\ 2,0 13,8* 24,3 57,9 0,0 1,5 25,2 67,7* 0,0 1,4 22,3 45,5
���$\ 0,6 14,9* 31,4 63,1 0,8 5,4 53,1* 108,5* 0,8 4,6 41,5* 66,9
��<ÕO 10,4* 19,6* 30,6 63,3 8,1* 57,8* 93,3* 146,1* 8,0* 45,0* 68,3* 77,2*
���$\ 5,9* 15,7* 35,1 62,9 2,1 29,1* 66,0* 125,9* 2,1 23,2* 35,8* 57,0
��<ÕO 0,6 6,6 25,3 54,0 4,2* 10,6 57,2* 119,5* 4,1* 8,1 28,0 58,1�'�\�^�C�J� �G�.� � � � ���C�����J�J� ���G�^�C� �z� �,�8� �J��� �J�8� �J� �$� �8�8�8�G�!� � �!� �!� �8���G�J��� �!� ���C��� �8�C� �V�

 

Tablo 3.4.’te verilen Ljung-Box Q, Ljung-Box Q2 ve DUGÕúÕN�
ED÷ODQÕPOÕ� NRúXOOX� GH÷LúHQ� YDU\DQV� �ARCH) test istatistiklerine göre, sabit 

YDGHOL� JHWLUL� VHULOHULQL� ROXúWXUDQ� J|]OHPOHULQ� $5���� RODUDN� EHOLUOHQHQ� NRúXOOX�
ortalama tahmin modellerinin hata terimlerinde ��� DQODPOÕOÕN� G�]H\LQGH�
DUGÕúÕN� ED÷ODQÕP ve $5&+� HWNLOHULQLQ� YDUOÕ÷Õ� NDEXO� HGLOPHNWHGLU. Tüm bu 

LVWDWLVWLNOHUGH� VÕIÕU� KLSRWH]L� RODUDN� VÕUDVÕ� LOH� DUGÕúÕN� ED÷ODQÕP YH� DUGDúÕN�
ED÷ODQÕPOÕ� NRúXOOX� GH÷LúHQ� YDU\DQV� EXOXQPDGÕ÷Õ YDUVD\ÕOPDNWD� YH� WHVW�
LVWDWLVWLNOHULQLQ� NULWLN� GH÷HULQ� �]HULQGH� JHUoHNOHúPHVL� VÕIÕU� KLSRWH]LQLQ�
EHOLUOHQHQ� DQODPOÕOÕN� VHYL\HOHULQGH UHGGHGLOHELOHFH÷LQH� LúDUHW� HWPHNWHGLU�� %X�
GXUXP��VDELW� YDGHOL� JHWLULOHU� LoLQ�ROXúWXUulan modellerin hata terimlerinde AR 

YH�$5&+�HWNLOHULQLQ�YDUOÕ÷ÕQD�imkân WDQÕ\DFDN�HVQHN�ELU�úHNLOGH�kabul edilen 

YDUVD\ÕPODUÕQ�X\JXQOX÷XQX�WH\LW�HWPHNWHGLU� 

�������'16¶LQ�'|Q�ú�P�'HQNOHPOHULQLQ�%HOLUOHQPHVL�
Bölüm 3.2.’GH�GH�EHOLUWLOGL÷L��zere, DNS¶LQ�³G|Q�ú�P�GHQNOHPOHUL´QLQ�

belirlenmesi ve model parametrelerinin tahmininde LNL� DúDPDOÕ� WDKPLQ�
\|QWHPL� EHQLPVHQPLúWLU� Azalma NDWVD\ÕVÕ ise GÕúVDO� ve zaman içerisinde 
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sabit kalDQ� ELU� GH÷LúNHQ� RODUDN modele dahil edilerek “ölçüm denklemleri” 

GR÷UXVDO� UHJUHV\RQ� SUREOHPLQH� G|Q�úW�U�OP�ú� YH� “ölçüm denklemleri” 

WDUDIÕQGDQ�EHOLUOHQHQ�IDNW|UOHULQ en küçük kareler yöntemi çerçevesinde basit 

ELU�RSWLPL]DV\RQ�DOJRULWPDVÕ�LOH tahmin edilmeVL�DPDoODQPÕúWÕU.  

$]DOPD�NDWVD\ÕVÕ, analize konu tüm |UQHNOHP�GH÷HUOHUL�LoLQ DNS’nin 

“ölçüm denklemleri”nin hata NDUHOHULQLQ�WRSODPÕQÕQ��665��HQ�D]D�LQGLULOPHVLQH�
GD\DQDQ� HQ� N�o�N� NDUHOHU� \|QWHPL� oHUoHYHVLQGH� EHOLUOHQPLúWLU�� %X� DPDoOD��
NÕVÕWOÕ� PLQLPL]DV\RQ� GHQNOHPOHUL� ROXúWXUXOPXú� YH  ile 

EHOLUOHQHQ� IDUNOÕ� EDúODQJÕo� GH÷HUOHUL� için GR÷UXVDO� ROPD\DQ� RSWLPL]DV\RQ�
o|]�POHUL� HOGH� HGLOPLúWLU�� )DUNOÕ� EDúODQJÕo� GH÷HUOHUL� NXOODQÕODUDN� XODúÕODQ 

çözüm kümesinde en küçük 665¶Õ veren D]DOPD� NDWVD\ÕVÕ� GH÷HUL 
 olarak EHOLUOHQPLú� YH� EX� GH÷HU� PRGHOLQ� GL÷HU� SDUDPHWUHOHULQLQ�

çözümündH�]DPDQD�J|UH�GH÷LúPH\HQ�VDELW�ELU�GH÷HU�RODUDN�NDEXO�HGLOPLúWLU. 
Belirlenen D]DOPD� NDWVD\ÕVÕ GH÷HUL� RSWLPDO� JHWLUL� H÷ULVLQGHNL� NÕYUÕP� \HULQLQ�
\DNODúÕN�RODUDN�ELU�\ÕOOÕN�YDGHOHUGH�ROXúDFD÷ÕQÕ�J|VWHUPHNWHGLU�  

*UDILN�������16�)DNW|U�7DKPLQOHULQLQ�=DPDQ�6HULOHUL�

(OGH�HGLOHQ�D]DOPD�NDWVD\ÕVÕQÕQ ]DPDQD�J|UH�GH÷LúPH\HQ�VDELW�bir 

GH÷HU� RODUDN� NDEXO� HGLOPHVL� ile '16¶LQ� ³|Oo�P� GHQNOHPOHUL´� GR÷UXVDO�
regresyon problemine indirgenPLútir. Bu çerçevede, “ölçüm denklemleri” 
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WDUDIÕQGDQ� EHOLUOHQHQ� faktörlerin tahmini GH÷HUOHUL� V|]� NRQXVX� GR÷UXVDO�
regresyon modelinin çözümü ile elde edilebilmektedir. %X� oDOÕúPDGD��
dR÷UXVDO� UHJUHV\RQ�PRGHOLQLQ�SDUDPHWUHOHULQLQ� WDKPLQLQde en küçük kareler 

yöntemi EHQLPVHQPLú olup, XODúÕODQ�IDNW|U�tahminlerinin zaman serileri Grafik 

���¶GH�J|VWHULOPLúWLU� 

)DNW|U� WDKPLQOHULQLQ� ]DPDQ� VHULVL� JUDILNOHUL� LQFHOHQGL÷LQGH�� piyasa 

NDWÕOÕPFÕODUÕQÕQ�HNRQRPLQLQ�GXUD÷DQ�G�]H\LQGHNL�IDL]�EHNOHQWLVLQL�Yeren düzey 

IDNW|U�Q�Q� D]DODQ� ELU� V�UHo� L]OHGL÷L�� NÕYUÕP� IDNW|U�Q�Q� LVH� H÷LP� IDNW|U�QH�
RUDQOD�GDKD�R\QDN�ELU�\DSÕ\D�VDKLS�ROGX÷X�J|U�OPHNWHGLU�� 

7$%/2������'16�02'(/ø1ø1�)$.7g5/(5ø1ø1�7$1,0/$<,&,�ø67$7ø67ø./(5ø��'85$ö$1/,.�9(�5:�7(67/(5ø�
)DNW|UOHU %HWD� %HWD� %HWD� '%HWD� '%HWD� '%HWD�
2UWDODPD 0.10 -0.03 -0.01 0.00 0.00 0.00
6WDQGDUW�6DSPD 0.03 0.02 0.03 0.00 0.00 0.01
0LQLPXP 0.07 -0.10 -0.07 -0.01 -0.01 -0.03
0DNVLPXP 0.21 0.02 0.05 0.02 0.01 0.05
dDUSÕNOÕN 1.39 -0.17 -0.20 -0.23 0.16 0.17
%DVÕNOÕN 4.13 2.41 2.06 6.43 5.77 7.59
-DUTXH�%HUD 352** 18** 40** 466** 302** 824**
2WRNRUHODV\RQ���J�Q� 0.97 0.97 0.90 -0.09 -0.02 -0.08
2WRNRUHODV\RQ����J�Q� 0.87 0.88 0.76 0.01 0.03 0.05
2WRNRUHODV\RQ����J�Q� 0.62 0.67 0.67 0.02 0.01 0.02
$')�7HVWL�6DELWVL]��7UHQGVL]� -1,70* -1,05* -3.47 -33.25 -29.53 -35.99
$')�7HVWL�6DELWOL��7UHQGVL]� -1,96* -1,59* -3.51 -33.29 -29.51 -35.98
$')�7HVWL�6DELWOL��7UHQGOL� -2,66* -4,54 -6.62 -33.29 -29.50 -35.96
9DU\DQV�2UDQ�6ÕQDPDVÕ -1,76* -0,76* -3.09 -9.01 -9.10 -8.09  
*
�\�^�C�J� �G�.� � � � �4�!�����J�J� ���8���Q�1�$ ��>¡1�C� ���C���>¢�� �C�>£1� ���G�^�J�G��� �8��� � �!� ��� ¤J� �Q�C� � �J�G� �J� �$¥G� �z� �¦���8�4 ���� �J�����,��� ����C� �C�����C�J�8� �G§J��� �8� �!���!� �C���J� �8��� �8�J� �!�z��� �8�8�8�G�C� � �C���G�^�G��� �8�!� �X�

 �¨�'�ª©4�C�J� �G�.� � � � �4�!�����J�J� ���8�\���G�z�^�C��G�J�«� � � �{�8� ����� ���8��� �8�8�8�8�!� � ���G��� �J�!� �X�
 

“Ölçüm denklemleri”nden elde edilen faktörlerin zaman serileri 

NXOODQÕODUDN� ³G|Q�ú�P�GHQNOHPOHUL´� EHOLUOHQPHNWH�YH� ³G|Q�ú�P�GHQNOHPOHUL´�
için en uygun zaman serisi modelinin seçiminde Tablo 3.5.’te verilen 

WDQÕPOD\ÕFÕ� LVWDWLVWLNOHU�� GXUD÷DQOÕN� YH� 9DU\DQV� 2UDQ� 6ÕQDPDVÕ� WHVWOHUL\OH�
ELUOLNWH� (N� �¶GH� YHULOHQ� RWRNRUHODV\RQ� YH� NÕVPL� RWRNRUHODV\RQ�
IRQNVL\RQODUÕQGDQ� \DUDUODQÕOPDNWDGÕU�� 7DEOR� ����� LQFHOHQGL÷LQGH�� IDNW|UOHULQ�
QRUPDO� GD÷ÕOGÕ÷Õ� KLSRWH]LQLQ� -DUTXH-%HUD� LVWDWLVWL÷L� WDUDIÕQGDQ� UHGGHGLOGL÷L��
G�]H\�YH�H÷LP� IDNW|UOHULQLQ�NÕYUÕP� IDNW|U�QH�RUDQOD� GDKD�GLUHQoOL� ELU� ]DPDQ�
V�UHFL� L]OHGL÷L� J|U�OPHNWHGLU�� '�]H\� IDNW|U�Q�Q� RUWDODPDVÕQÕQ� VWDQGDUW�
VDSPD\D� RUDQOD� oRN� G�ú�N� VHYL\HOHUGH� EXOXQPDVÕ� QHGHQL\OH�� $')� WHVWLQLQ�
KHP� VDELWOL� KHP� GH� VDELWVL]� RODUDN� \DSÕOPDVÕQD� JHUHN� GX\XOPXúWXU�� $')�
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WHVWOHULQLQ�VRQXoODUÕQD�J|UH�G�]H\�YH�H÷LP�IDNW|UOHULQLQ�ELULP�N|N�LoHUGL÷L����
DQODPOÕOÕN� G�]H\LQGH� UHGGHGLOHPHPHNWH�� NÕYUÕP� IDNW|U�Q�Q� GXUD÷DQ� ELU�
]DPDQ� V�UHo� L]OHGL÷L� LVH� LVWDWLVWLNL� RODUDN� NDEXO� HGLOHELOPHNWHGLU�� )DNW|UOHULQ�
birinci farklaUÕ�LoLQ�LVH�$')�WHVWL�VDELWVL]�YH�WUHQGVL]�PRGHOOHUH�X\JXODQPÕú�YH�
W�P� IDNW|UOHULQ� GXUD÷DQ� ELU� V�UHo� L]OHGL÷LQLQ� ��� DQODPOÕOÕN� G�]H\LQGH�
UHGGHGLOGL÷L�J|U�OP�úW�U��'L÷HU�WDUDIWDQ�GD��KHU�ELU�IDNW|U�YH�IDNW|U�IDUNODUÕQÕQ�
QRUPDO� GD÷ÕOGÕ÷Õ� KLSRWH]L� -DUTXH-Bera LVWDWLVWL÷L� WDUDIÕQGDQ� ��� DQODPOÕOÕN�
düzeyinde reddedilmektedir. 

)DNW|UOHULQ� GXUD÷DQOÕN� YDUVD\ÕPÕQÕ� VD÷ODPDPDVÕ�PRGHO� VRQXoODUÕQÕQ�
J�YHQLOLUOL÷LQH� ROXPVX]� \|QGH� HWNL� HGHFHNWLU�� %X� QHGHQOH� oDOÕúPDGD� DNS 

modelindeki faktörlerin ³G|Q�ú�P� GHQNOHPOHUL´QLQ� EHOLUOHQPHVLQGH� IDNW|U�
IDUNODUÕQÕQ� NXOODQÕOPDVÕ� WHUFLK� HGLOPLúWLU�� (N� �’tH� VXQXODQ� IDNW|U� IDUNODUÕQÕQ�
RWRNRUHODV\RQ� YH� NÕVPL� RWRNRUHODV\RQ� IRQNVL\RQODUÕ� LQFHOHQGL÷LQGH� VHULOHULQ�
DUGÕúÕN� ED÷ODQÕPOÕ V�UHoOHU� L]OHGL÷L� VRQXFXQD� XODúÕOPÕúWÕU�� )DNW|U� IDUNODUÕQÕQ�
NÕVPL� RWRNRUHODV\RQ� LVWDWLVWLNOHUL� LVH� ELUNDo� LVWLVQD� GÕúÕQGD� VDGHFH� ELULQFL�
JHFLNPH� GHUHFHVLQGH� DQODPOÕ� VRQXoODU� YHUPHNWHGLU�� %X� QHGHQOH� IDNW|U�
IDUNODUÕQÕQ�PRGHOOHQPHVLQGH�$5����V�UHFL�WHUFLK�HGLOPLúWLU�� 

7$%/2������'16�02'(/ø1ø1�)$.7g5�)$5./$5,1,1�d$35$=�.25(/$6<21�
ø67$7ø67ø./(5ø 

 

Tablo 3.6.’da YHULOHQ�IDNW|U� IDUNODUÕQÕQ�oDSUD]�NRUHODV\RQ� LVWDWLVWLNOHUL�
LQFHOHQGL÷LQGH�� G�]H\� IDNW|U�� LOH� H÷LP� YH� NÕYUÕP� IDNW|UOHUL� DUDVÕQGD� \�NVHN�
GR÷UXVDO� WHUV� ED÷ODQWÕ� ROGX÷X� J|U�OPHNWHGLU�� (÷LP� YH� NÕYUÕP� IDNW|UOHUL�
DUDVÕQGD� LVH� oRN� \�NVHN� ROPDPDNOD� ELUOLNWH� GR÷UXVDO� G�]� ELU� ED÷ODQWÕ�
EXOXQPDNWDGÕU��%X�GXUXP��KHU�ELU�IDNW|U�Q�]DPDQ�VHULVL�PRGHOOHPHVLQH�GL÷HU�
IDNW|U� IDUNODUÕQÕQ� JHFLNPHOL� GH÷HUOHULQLQ� DoÕNOD\ÕFÕ� GH÷LúNHQ� RODUDN�
NDWÕOPDVÕQÕQ� PRGHOLQ� DoÕNODPD� J�F�Q�� DUWÕUDFD÷ÕQD� LúDUHW� HWPHNWHGLU�� %X�
nedenle analizimize IDNW|U� IDUNODUÕQÕQ� 9$5� ]DPDQ� V�UHFL� PRGHOOHUL� GH�
HNOHQPLú��PRGHOLQ� RSWLPXP� JHFLNPH� X]XQOX÷X� LVH� 6FKZDU]� YH� $NDLNH� ELOJL�
NULWHUOHUL�oHUoHYHVLQGH�LNL�RODUDN�EHOLUOHQPLúWLU� 

'%HWD� '%HWD� '%HWD�
'%HWD� 1,00 -0,85 -0,77
'%HWD� -0,85 1,00 0,50
'%HWD� -0,77 0,50 1,00
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�7$%/2������+$7$�7(5ø0ø�9(�+$7$�7(5ø0ø1ø1�.$5(6ø1ø1�
$5',ù,.�%$ö/$1,0�7(67/(5ø��'16��

'%HWD� '%HWD� '%HWD�
4��� 13,4* 0,0 2,9
4��� 14,9* 21,2 6,7
4���� 33,4* 16,1 16,0
4���� 94,6* 51,4 63,4
4���� 23,6* 4,6* 21,4*
4���� 43,1* 20,1* 22,8*
4����� 56,0* 46,1* 24,7
4����� 113,3* 152,4* 41,5
$5&+��� 23,3* 4,5* 21,2*
$5&+��� 30,9* 14,9* 24,3*
$5&+���� 41,0* 35,4* 25,6
$5&+���� 70,3* 80,4* 36,3  

                
�6�\�^�C�J� �G�.� � � � ���C�����8�J� ���8�^�C� �z� �«�8� ����� �J�8� �J� �$� �8�8�8�8�!� � �C� �!� �J���8�J��� �!� �^�G��� �J�!� �X�  

6RQXo�RODUDN��'16�JHWLUL�H÷ULVL�PRGHOLQLQ�³G|Q�ú�P�GHQNOHPOHUL´�LoLQ�
EX�oDOÕúPDGD�EHOLUOHQHQ� LNL� WHPHO�]DPDQ�VHULVL�modeli EXOXQPDNWDGÕU��AR(1) 

ve VAR(2). Tablo 3.7.’de verilen Ljung-Box Q ve ARCH testi istatistikleri 

$5����PRGHOL� LoLQ� KDWD� WHULPOHULQGH� DUGÕúÕN� ED÷ÕPOÕOÕN� YH� DUGÕúÕN� ED÷ODQÕPOÕ�
NRúXOOX� GH÷LúHQ� YDU\DQV� �$5&+�� HWNLOHULQLQ� ROGX÷X� KLSRWH]LQL� ��� J�YHQ�
DUDOÕ÷ÕQGD� UHGGHGHPHPHNWHGLU� %X� oHUoHYHGH� ³G|Q�ú�P� GHQNOHPOHUL´QLQ�
KDWD� WHULPOHULQLQ� |]HOOLNOHUL� GH� GLNNDWH� DOÕQGÕ÷ÕQGD� '16� PRGHOOHULQLQ�
³G|Q�ú�P�GHQNOHPOHUL´�LoLQ�EHOLUOHQHQ�PRGHOOHU�úX�úHNLOGH�|]HWOHQHELOLU� 

i) DNS-AR(1): 

¬¬¬ F ,1,, εβαβ +∆+=∆ −   ve   ),0(~ 2
,, ®¯®¯ σε  

ii) DNS-VAR(2) süreci: 

°°°° F εβαβαβ +∆+∆+=∆ −− 2211  ve  ),0(~
2

,3,3
2

,2,3
2

,1,3

2
,3,2

2
,2,2

2
,1,2

2
,3,1

2
,2,1

2
,1,1

±±±
±±±
±±±

±
σσσ
σσσ
σσσ

ε  

Bu gösterimlerde , �¶QFL� IDNW|U�Q� ELULQFL� GHUHFHGHQ� IDUNÕQÕ��
, , ise tüm faktörlerin birinci dereceden fark vektörünü ifade 

HWPHNWHGLU�� 0RGHOOHULQ� KDWD� WHULPOHUL� VÕIÕU� RUWDODPDOÕ� KHUKDQJL� ELU� GXUD÷DQ�
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UDVVDO� V�UHo� L]OH\HELOPHNWH�� GR÷UXVDO� \D� GD� GR÷UXVDO� ROPD\DQ� DUGÕúÕN�
ED÷ÕPOÕOÕN�J|VWHUHELOPHNWHGLU� 

�������'(16¶LQ�'|Q�ú�P�'HQNOHPOHULQLQ�%HOLUOHQPHVL�
Bölüm 3.2.3.’te DNS’in parametrelerinin tahmini için uygulanan iki 

DúDPDOÕ yönteme, DENS’in parametrelerinin WDKPLQLQGH� GH� VDGÕN�
NDOÕQDFDNWÕU. $QFDN�� EX� E|O�PGH� X\JXODQDFDN� LNL� DúDPDOÕ� WDKPLQ� V�UHFLQGH�
DNS’tHQ�IDUNOÕ�RODUDN�GÕúVDO�RODUDN�PRGHOH�dâhil edilmesi gereken iki azalma 

NDWVD\ÕVÕ� GH÷HUL� EXOXQPDNWD� YH� EX� GXUXP� PRGHOOHULQ� ³|Oo�P�
GHQNOHPOHUL´QGHNL�IDUNOÕOÕNWDQ�ND\QDNODQPDNWDGÕU.  

DENS’in D]DOPD�NDWVD\ÕVÕ�GH÷HUOHUL, modelin “ölçüm denklemleri”nin 

SSR’sinin en aza indirilmesine dayanmakta ve SSR kriteri çerçevesinde 

ROXúWXUXODQ� NÕVÕWOÕ�PLQLPL]DV\RQ� GHQNOHPOHUL\OH� EHOLUOHQPektedir. 2OXúWXUXODQ�
minimizasyon denklemleri  ve �olarak 

belirlenen IDUNOÕ� EDúODQJÕo� GH÷HUOHUL� LOH� o|]�OP�ú� YH� HQ� N�o�N� SSR’yi 

VD÷OD\DQ� D]DOPD� NDWVD\ÕODUÕ  ve �olarak tespit 

edilPLúWLU�� d|]�P� VHWL� LoLQ� NRQXODQ� NÕVÕW� LVH� KHU� LNL� D]DOPD� NDWVD\ÕVÕQÕQ� GD�
�����LOH����DUDVÕQGD�ELU�GH÷HU�DODELOHFH÷L�úHNOLQGHGLU�� 

*UDILN�������(16�)DNW|U�7DKPLQOHULQLQ�=DPDQ�6HULOHUL�
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Elde edilen azalmD�NDWVD\ÕODUÕ GH÷HUOHUL�PRGHOH sabit GÕúVDO�GH÷HUOHU�
RODUDN�DWDQPDVÕ� VXUHWL\OH DENS’in “ölçüm denklemleri” her bir zaman dilimi 

LoLQ�GR÷UXVDO� UHJUHV\RQ�SUREOHPL�RODUDN�WDQÕPODQPÕú�YH�EX�PRGHO en küçük 

NDUHOHU� \|QWHPL� NXOODQÕODUDN� o|]�OHUHN� *UDILN� ���¶WH� J|VWHULOHQ� DENS 

faktörlerinin zaman serileri elde edilPLúWLU� 

'(16¶GH� EHOLUOHQHQ� G�]H\�� H÷LP� YH� ELULQFL� NÕYUÕP� IDNW|UOHULQLQ�
GH÷HUOHULQLQ� '16¶QLQ� LOJLOL� IDNW|UOHULQGHQ� IDUNOÕOÕNODU� J|VWHUGL÷L� J|U�OPHNWHGir. 

7DEOR�����¶GHQ�GH�J|U�OHELOHFH÷L��]HUH��'(16¶QLQ�G�]H\�IDNW|U�Q�Q�RUWDODPD�
GH÷HUL� '16¶\H� J|UH� GDKD� E�\�N�� H÷LP� YH� NÕYUÕP� IDNW|UOHULQLQ� RUWDODPD�
GH÷HUOHUL� LVH�'16� IDNW|UOHULQH�J|UH�GDKD�G�ú�N�JHUoHNOHúPLúWLU��%X� IDUNOÕOÕN��
DNS ve DENS’nin “ölçüm denklemleri”nin ortogonal faktör modelleri 

ROPDPDVÕQGDQ�ND\QDNODQPDNWDGÕU�� 
7$%/2������'(16�02'(/ø1ø1�)$.7g5/(5ø1ø1�7$1,0/$<,&,�ø67$7ø67ø./(5ø��'85$ö$1/,.�9(�5:�7(67/(5ø�

²�³J´�µz¶G·X¸ ¹J· º,¹�µ ³J»¼º,¹�µ ³�½ º!¹�µ ³�¾ º,¹�µ ³�¿ÁÀ�º!¹�µ ³J»ÂÀ�º,¹�µ ³�½ÃÀ�º,¹�µ ³�¾ÃÀ�º!¹�µ ³�¿
Ä · µ ³8¸ ³�Å�³

0,11 -0,04 -0,02 0,02 0,00 0,00 0,00 0,00Æ µ ³8Ç�ÈJ³J· µ Æ ³JÉJÅQ³
0,03 0,03 0,03 0,02 0,01 0,01 0,01 0,01ÊQË Ç8Ë Å^Ì�Å
0,07 -0,15 -0,16 -0,05 -0,03 -0,03 -0,07 -0,08Ê&³J´�Í8Ë Å�ÌJÅ
0,25 0,02 0,07 0,09 0,03 0,04 0,07 0,07Î ³J·zÉ8Ï ´�¸ Ï ´
1,49 -0,64 -0,60 -0,30 0,14 -0,17 -0,27 0,30º,³�Í8Ï ´�¸ Ï ´
5,16 3,55 4,27 3,58 6,65 7,60 5,47 12,89Ð�³J· ÑCÌ�¹�Òzº!¹8· ³
529* 76* 119* 27* 521* 828* 249* 3817*Ä µ ÓC´�ÓC· ¹J¸ ³�Í�Ô�ÓCÇ�Õ Ö4×CØJÇ�Ù
0,94 0,92 0,70 0,69 0,00 0,02 0,01 0,03Ä µ ÓC´�ÓC· ¹J¸ ³�Í�Ô�ÓCÇ�Õ ½J»1×CØJÇ�Ù
0,82 0,74 0,21 0,03 -0,01 -0,01 -0,03 -0,04Ä µ ÓC´�ÓC· ¹J¸ ³�Í�Ô�ÓCÇ�Õ Ú�¾�×CØJÇ�Ù
0,62 0,63 0,27 0,20 0,01 0,00 -0,02 0,00Û6À�²�Ü8¹�Í�µVË Õ Æ ³8ÝJË µ Í8Ë Þ�ß�Ü!· ¹JÇ�È�Í8Ë Þ�Ù
-1,43 -2,23 -5,97 -5,77 -37,81 -38,92 -38,55 -39,44Û6À�²�Ü8¹�Í�µVË Õ Æ ³8ÝJË µX¸ Ë ß�Ü,· ¹JÇ�È�Í8Ë Þ�Ù
-2,97 -3,76 -7,35 -7,82 -37,81 -38,90 -38,53 -39,42Û6À�²�Ü8¹�Í�µVË Õ Æ ³8ÝJË µX¸ Ë ß�Ü,· ¹JÇ�ÈC¸ Ë Ù
-4,86 -7,04 -8,31 -8,37 -37,79 -38,88 -38,51 -39,40à«³J· Ô�³JÇ�Í Ä · ³JÇ Æ Ï Ç�³�Å�³�Í8Ï
-4,54 -4,61 -5,44 -3,24 -10,34 -9,55 -10,89 -6,21

 * %1 áGâ8ã á8ä.ã å ã å æ4ç!è�é�ê8ë�ì â�ç8ê-â�íCî ä^áCã�ç8á8ï,å ã å ä  hipotezi reddedilmektedir. 

Tablo 3.5. ve Tablo 3.8. kDUúÕODúWÕUÕOGÕ÷ÕQGD�� '16¶\e dördüncü 

IDNW|U�Q� HNOHQPHVLQLQ� G�]H\�� H÷LP� YH� ELULQFL� NÕYUÕP� IDNW|UOHULQLQ�
GXUD÷DQOÕNODUÕQD� ROXPOX� \|QGH� NDWNÕ� \DSWÕ÷Õ� J|U�OPHNWHGLU�� ADF birim kök 

WHVWL�VRQXoODUÕQD�J|UH�DENS’nin faktörleri seviyesinde GXUD÷DQGÕU. Ancak, Ek 

�¶GHNL� NRUHODV\RQ� IRQNVL\RQODUÕQÕQ� JUDILNOHULQGHQ� GH� J|U�OHELOHFH÷L� �]HUH��
PRGHOLQ� KHU� LNL� NÕYUÕP� IDNW|U�Q�Q� NRUHODV\RQODUÕ� GD� GDOJDODQPDODU�
sergilemekte, bu durum ise zaman serisi modeline yüksek dereceden 

JHFLNPHOL� GH÷HUOHULQ� HNOHnmesini gerektirmektedir. $\UÕFD� IDNW|UOHULQ�
G�]H\LQGH� LIDGH� HGLOHQ� G|Q�ú�P� GHQNOHPOHUL� LQFHOHQPLú� YH� '(16¶QLQ�
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|QJ|U�OHULQLQ� ROGXNoD� EDúDUÕVÕ]� VRQXoODU� YHUGL÷L� VDSWDQPÕúWÕU��Öte taraftan, 

faktör faUNODUÕQÕQ�NXOODQÕOPDVÕ�EX�GXUXPODUÕ RUWDGDQ�NDOGÕUPDNWD�YH�Ek 4’teki 

NRUHORJUDPODUGDQ�GD�J|U�OHELOHFH÷L��]HUH�IDNW|U�IDUNODUÕQÕQ�]DPDQ�VHULOHULQLQ�
PRGHOOHQPHVL� LoLQ�JHQHO�RODUDN�VDGHFH�LON� LNL�JHFLNPH�GH÷HULQLQ�NXOODQÕOPDVÕ�
\HWHUOL� ROPDNWDGÕU� %X� QHGHQOHUOH� IDNW|UOHU� VHYL\HVLQGH� GXUD÷DQ� ROPDVÕQD�
UD÷PHQ�G|Q�ú�P�GHQNOHPOHUL�ELULQFL�VÕUD�IDUNODU��]HULQGHQ�LIDGH�HGLOPLúWLU�    

DNS’lerGH� J|]OHPOHQHQ� IDNW|UOHU� DUDVÕ� \�NVHN� oDSUD]� NRUHODV\RQ�
'(16� IDNW|UOHULQGH� GH� YDUOÕ÷ÕQÕ� NRUXPDNWDGÕU� �(N� 5, Tablo 5.A.). Faktör 

IDUNODUÕQÕQ�]DPDQ�VHULVL�PRGHOOHULQLQ�KDWD�WHULPOHULQGHNL�DUGÕúÕN�ED÷ÕPOÕOÕN�YH�
$5&+�HWNLOHULQLQ�V�UG�÷�� LVWDWLVWLNVHO RODUDN�NDEXO�HGLOGL÷LQGHQ��(N����7DEOR�
5.B.), DENS’QLQ�³G|Q�ú�P�GHQNOHPOHUL´�LoLQ�DQDOL]LPL]H�GDKLO�HGLOHQ�DOWHUQDWLI�
PRGHOOHU�úX�úHNLOGH�IRUP�OH�HGLOPLútir;  

i)      DENS-AR(2): 

ðñðññðñññðñ F ,1,,21,,1, εβαβαβ +∆+∆+=∆ −−   ve   ),0(~ 2
,, òóòó σε  

 

ii) DENS-VAR(2) süreci: 

ôôôô F εβαβαβ +∆+∆+=∆ −− 2211  ve  ),0(~

2
,4,4

2
,3,4

2
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2
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2
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2
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2
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2
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2
,4,1

2
,3,1

2
,2,1

2
,1,1
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õõõõ
õõõõ
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σσσσ
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'g5'h1&h�%g/h0��
*(7ø5ø�g1*g5h/(5ø1ø1�2/8ù7858/0$6,�9(�02'(//(5ø1�

g1*g5h�3(5)250$16/$5,1,1�.$5ù,/$ù7,5,/0$6, 
DNS ve DENS’LQ� WDKPLQ� KDWDODUÕQÕQ� DOWHUQDWLI� PRGHOOHULQ� WDKPLQ�

KDWDODUÕ� LOH� NDUúÕODúWÕUÕOPDVÕ�� JHWLUL� H÷ULOHULQLQ� '16� YH� '(16� LOH� GLQDPLN� ELU�
]DPDQ� V�UHFL� RODUDN� PRGHOOHQPHVL� \|QWHPLQLQ� |UQHNOHP� GÕúÕ�
performanVODUÕQÕQ�EDúDUÕVÕ�KDNNÕQGD�EL]H�QLFHO�YHULOHU�VXQDFDNWÕU��%u bölümde 

LON� RODUDN� PRGHO� SHUIRUPDQVODUÕQÕQ� QLFHO� RODUDN� NDUúÕODúWÕUÕOPDVÕQGD�
NXOODQÕODFDN� LVWDWLVWLNOHU� WDQÕWÕODFDN�� VRQUDVÕQGD ise ileriye yönelik öngörü 

ROXúWXUPD� \|QWHPL� EHOLUOHQHUHN�PRGHOOHULQ� ELU� KDIWD�� ELU� D\� YH� ELU� \ÕO� LOHUL\H�
yönelik öngörü perfoUPDQVODUÕ�NDUúÕODúWÕUÕODFDNWÕU���

�����gQJ|U��3HUIRUPDQVÕ�gOo�P�øVWDWLVWLNOHUL�
)DUNOÕ�PRGHOOHULQ�|UQHNOHP�LoL�WDKPLQ�SHUIRUPDQVODUÕ�LOH�|UQHNOHP�GÕúÕ�

|QJ|U�� SHUIRUPDQVODUÕ� KHU� ]DPDQ� WXWDUOÕ� ROPDPDNWD�� HQ� L\L� |UQHNOHP� LoL�
WDKPLQ� EDúDUÕVÕ� J|VWHUHQ�PRGHOOHU� |UQHNOHP�GÕúÕ� |QJ|U�� SHUIRUPDQVODUÕQGD�
KHU� ]DPDQ� D\QÕ� EDúDUÕ\Õ� \DNDOD\DPDPDNWDGÕrlar. gUQH÷LQ�� JHWLUL� H÷ULVL�
PRGHOOHULQLQ� |QJ|U�� VRQXoODUÕ�� $5� YH� 9$5� V�UHoOHULQGHNL� JHFLNPH�
LúOHPFLVLQLQ� GHUHFHVLQH� YH� SL\DVD� NRúXOODUÕQD�J|UH� IDUNOÕOÕN� J|VWHUHELOPHNWH, 

JHFLNPH� LúOHPFLVLQLQ� GH÷HULQLQ� DUWÕUÕOPDVÕ� |UQHNOHP� LoL� WDKPLQ� EDúDUÕVÕQÕ�
DUWÕUmakta ancak, |UQHNOHP� GÕúÕ� |QJ|U�� SHUIRUPDQVÕ� PRGHOLQ� |]HOOLNOHULQH�
J|UH� IDUNOÕOÕN� J|VWHUHELOmektedir. Bu nedenlerle, model seçimlerinde 

PRGHOOHULQ� |UQHNOHP� GÕúÕ� |QJ|U�� SHUIRUPDQVODUÕ� |QHP� ND]DQPDNWD�� IDUNOÕ�
PRGHOOHU� LoLQ� HOGH� HGLOHQ� |UQHNOHP� GÕúÕ� |QJ|U�OHULQ� J|UHFHOL� SHUIRUPDQVODUÕ�
GR÷UX� modelin seçilmesine yDUGÕPFÕ� RODELOPHNWHGLU. Modellerin öngörü 

SHUIRUPDQVODUÕQÕQ� |Oo�P�� NRQXVXQGD� LVH� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� |QHULOHQ�
oHúLWOL�LVWDWLVWLNL�\|QWHPOHU�PHYFXWWXU� 
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%X� oDOÕúPDGD�� OLWHratürGHNL� ELUoRN� EHQ]HU� oDOÕúPD\a paralel olarak 

IDUNOÕ� JHWLUL� H÷ULVL�PRGHOOHULQLQ� |QJ|U�� SHUIRUPDQVODUÕQÕQ� NDUúÕODúWÕUÕOPDVÕQGD 

506(� YH� RUWDODPD� PXWODN� KDWD� �0$(�� |QJ|U�� KDWDVÕ� LVWDWLVWLNOHUL� tercih 

HGLOPLúWLU�� 506(�� JHUoHN� JHWLUL� JHUoHNOHúPHOHUL� LOH� WDKPLQ� edilen getirilerin 

NDUHVHO�X]DNOÕNODUÕQÕQ�RUWDODPDVÕQÕQ�NDUHN|N�G�U��0$(�LVH�JHUoHNOHúHQ�JHWLUL�
IDL]� RUDQODUÕ� LOH� WDKPLQ� HGLOHQ� JHWLULOHULQ� PXWODN� X]DNOÕNODUÕQÕQ� RUWDODPDVÕ�
RODUDN� WDQÕPODQPDNWD� ROXS, 506(¶\H� NÕ\DVOD� E�\�N� KDWDOÕ� |QJ|U�OHUH� GDKD�
az hassas oODQ� ELU� KDWD� |Oo�P� LVWDWLVWL÷LGLU�� 0RGHOOHULQ� |QJ|U��
SHUIRUPDQVODUÕQÕQ� NDUúÕODúWÕUÕOPDVÕ�� EHOLUOHQHQ� KDWD� |Oo�P� LVWDWLVWLNOHULQLQ� HQ�
D]D�LQGLULOPHVL�HVDVÕQD�GD\DQPDNWD�YH�EX�LVWDWLVWLNOHU�çerçevesinde en küçük 

GH÷HUL� YHUHQ� PRGHO, |QJ|U�� EDúDUÕVÕ� HQ� \�NVHN� olan model olarak kabul 

edilmektedir. 

%XUDGD� �]HULQGH� |QHPOH� GXUXOPDVÕ� JHUHNHQ� ELU� EDúND� NRQX� LVH�
JHUoHN� JHWLUL� J|]OHPOHUL� YH� GROD\ÕVÕ\OD� |QJ|U�� KDWDODUÕQÕQ� QDVÕO�
WDQÕPODQDFD÷ÕGÕU�� %LUoRN� EHQ]HU� oDOÕúPD� |QJ|U�� KDWDODUÕQÕ� JHOHFHNWH�
J|]OHPOHQHQ� JHWLUL� H÷ULVL WDKPLQOHUL� LOH� |QJ|U�OHQ� JHWLUL� H÷ULOHUL� DUDVÕQGDNL�
IDUNODU��]HULQGHQ�WDQÕPODPDNWDGÕUODU��%X�oDOÕúPDGD�LVH�PRGHOLQ�|UQHNOHP�GÕúÕ�
|QJ|U�� SHUIRUPDQVÕ�� |QJ|U�OHU� LOH� JHUoHNOHúHQ� JHWLULOHU� DUDVÕQGDNL� IDUNODU��
� � , �]HULQGHQ� GH÷HUOHQGLULOHFHNWLU�� gQJ|U�� KDWDODUÕ� LoLQ�
EHOLUOHQHQ� 506(� YH� 0$(� LVWDWLVWLNOHUL� NDUúÕODúWÕUÕODUDN, modellerin öngörü 

SHUIRUPDQVODUÕQD�LOLúNLQ�oÕNDUÕPODU�\DSÕODFDNWÕU� 

����� gQJ|U�� gUQHNOHPOHULQLQ� %HOLUOHQPHVL� YH� gQJ|U�� 2OXúWXUPD�
<|QWHPL��

Örneklem seti 02.01.2009–29.04.2011 ve 02.05.2011–31.08.2012 

RODUDN� LNL� SDUoD\D� D\UÕOPDNWD� YH� LON� ]DPDQ� DUDOÕ÷ÕQGDNL� YHULOHU� |QJ|U��
|UQHNOHPOHUL� LoLQ� EDúODQJÕo� ELOJL� VHWLQL� ROXúWXUPDNWDGÕU�� %DúODQJÕo� ELOJL� VHWL�
NXOODQÕODUDN� Llk öngörüler ����������� WDULKL� LWLEDUÕ\OD� ROXúWXUulmakta, artan 

örneklemler LOH�ELOJL�VHWL�JHQLúOHWLOHUHN GDKD�LOHUL�J�QOHUH�LOLúNLQ�|QJ|U�OHU�HOGH�
edilmektedir.  

/LWHUDW�UGHNL� oDOÕúPDODUGD�� |QJ|U�OHULQ� ROXúWXUXOPDVÕ LoLQ� NXOODQÕODQ�
iki IDUNOÕ� yöntem bulunPDNWDGÕU�� WHN� DGÕPOÕ� |QJ|U�� \|QWHPL� YH� WHNUDUODQDQ�
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öngörüler yöntemi. Tekrarlanan öngörüler yönteminde � dönem ileriye 

\|QHOLN� |QJ|U�OHU�� KHU� DGÕPGD� ELU� G|QHP� LOHUL\H� \|QHOLN� |QJ|U�OHU�
ROXúWXUXODUDN, toplam � DGÕPGD� HOGH� HGLOPHNWHGLU�� 7HN� DGÕPOÕ� |QJ|U��
yönteminde ise � dönem ileriye yönelik öngörüler, veri seti içerisindeki 

ED÷ÕPVÕ]� GH÷LúNHQOHU� YH� VDELW� WHULPLQ� GR÷UXVDO� ELU� IRQNVL\RQX� LOH�
WDQÕPODQPDNWD�YH�GR÷UXVDO� UHJUHV\RQ� LOH� WHN�DGÕPGD�elde edilmektedir. Her 

iki öngörü yöntemine de OLWHUDW�UGHNL� oDOÕúPDODUGD� VÕNOÕNOD rastlanmakla 

ELUOLNWH� ELUoRN� DUDúWÕUPDGD� WHN�DGÕPOÕ� |QJ|U��ROXúWXUPD� \|QWHPLQLQ� GDKD� L\L�
VRQXoODU� YHUGL÷LQH� LúDUHW� HGLOPHNWHGLU�� Bu nedenle, bX� oDOÕúPDGD� GD� WHN�
DGÕPOÕ�|QJ|U��\|QWHPL�EHQLPVHQPLúWLU�� 

Gerek sabit vadeli getiri modelleri gerekse “tutumlu” gHWLUL� H÷ULVL�
PRGHOOHULQLQ�]DPDQ�VHULOHUL�LoLQ��o�QF��E|O�PGH�EHOLUOHQHQ�PRGHOOHU�GR÷UXVDO�
UHJUHV\RQ�PRGHOOHULGLU��%X� oHUoHYHGH� KHU� ELU�PRGHO� LoLQ�ROXúWXUXODFDN�JHWLUL�
|QJ|U�OHUL�� LOJLOL� PRGHOOHU� WDUDIÕQGDQ� EHOLUOHQHQ� EHNOHQHQ� NRúXOOX� JHWLUL�
GH÷HUOHUL� RODUDN� WDQÕPODQPDNWDGÕU�� %HNOHQHQ� NRúXOOX� JHWLULOHU� LVH� GR÷UXGDQ�
gözlemlenememekte ve bu nedenle getiri öngörüleri model parametrelerinin 

WDKPLQOHUL�NXOODQÕODUDN�HOGH�HGLOPHNWHGLU� 

th/tt XˆˆX̂ ööF α+=+  

Bu formulasyondaki �  GH÷LúNHQL�� VDELW� YDGHOL� JHWLUL� PRGHllerinde 

getirileri, DNS ve DENS’GH� LVH� IDNW|U� IDUNODUÕQÕ� EHOLUWPHNWH�� DoÕNOD\ÕFÕ�
GH÷LúNHQOHULQ� VD\ÕVÕ� LVH� RULMLQDO�PRGHOGHNL� JHFLNPH� GHUHFHVLQH� ED÷OÕ� RODUDN�
DUWPDNWDGÕU���  ve  ise modelin � DQÕQGDNL�ELOJL�VHWL�NXOODQÕODUDN�HOGH�HGLOHQ�
parametre tahminlerini ifade etmekte olup, söz konusu parametrelerin 

WDKPLQLQGH�HQ�N�o�N�NDUHOHU�\|QWHPL�NXOODQÕOPDNWDGÕU. 

�����0RGHOOHULQ�gQJ|U��3HUIRUPDQVODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ�
0RGHOOHULQ� |QJ|U�� SHUIRUPDQVODUÕQÕ� |OoPHN� DPDFÕ\OD�� KHU� ELU� JHWLUL�

modeli için ��� 0D\ÕV� 2011–31 $÷XVWRV� ����� G|QHPLQL� NDSVD\DQ� VRQ� ����
J�Q� LoLQ� |UQHNOHP� GÕúÕ� |QJ|U�OHU� �UHWLOPLúWLU�� %|O�P� ����¶GH� GH� EHOLUWLOGL÷L�
üzere, sabit vadeli getirilerin zaman serileri için RW, AR(1), AR(2) ve VAR(2), 

'16¶QLQ� G|Q�ú�P� GHQNOHPOHUL� LoLQ� $5���� YH� 9$5����� '(16¶QLQ� G|Q�ú�P�
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denklemleri için ise AR(2) ve VAR(2) modelleri taUDIÕQGDQ� EHOLUOHQHQ�
öngörülerin SHUIRUPDQVODUÕ�� 506(� YH� 0$(� KDWD� LVWDWLVWLNOHUL� NXOODQÕODUDN�
NDUúÕODúWÕUÕOPÕúWÕU� 

7$%/2������02'(//(5ø1���*h1�ø/(5ø<(�<g1(/ø.�g1*g5h�3(5)250$16�ø67$7ø67ø./(5ø�

 

Tablo 3.9. ve 3.10.’da sabit vadeli getiri modelleri ile DNS ve 

'(16¶QLQ� VÕUDVÕ\OD� �� J�Q� YH� �� KDIWD� LOHUL\H� \|QHOLN� JHWLUL� |QJ|U�V�� WDKPLQ�
KDWDODUÕQÕQ LVWDWLVWLNOHUL� YHULOPLúWLU�� %LU� J�Q� LOHUL\H� \|QHOLN� |QJ|U�� KDWDODUÕ�
LQFHOHQGL÷LQGH�� VDELW� JHWLUL� PRGHOOHULQGHQ� HQ� D]� ELUL� LoLQ� JHWLUL� |QJ|U�OHULQLQ�
ELUNDo� LVWLVQD�GÕúÕQGD�HQ�EDúDUÕOÕ� |QJ|U�OHUL� ROXúWXUGX÷X�GLNNDW�oHNPHNWHGLU��
5:�PRGHOL� WHN� EDúÕQD�KLo�ELU�vadede 1 gün ileriye yönelik en iyi öngörüleri 

YHUHQ�PRGHO�RODPDPÕú�DQFDN��KHU�LNL�KDWD�LVWDWLVWL÷LQH�J|UH�GH�'16¶GHQ�GDKD�
EDúDUÕOÕ� VRQXoODU� �UHWPLúWLU�� '(16� |]HOOLNOH� �� \ÕO� YH� ��� D\� YDGHOL� JHWLUL�
öngörülerinde en küçük RMSE’yi vermekte, DNS ise her iki istatistikte de tüm 

YDGHOHUGH� HQ� N|W�� VRQXoODUÕ� YHUHQ� PRGHO� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU��
'(16�|QJ|U�OHULQLQ�0$(�GH÷HUOHULQLQ���\ÕO�YH����D\OÕN�YDGHOHUGH�VDELW�YDGHOL�
JHWLUL�PRGHOOHULQGHQ�\�NVHN�JHUoHNOHúPHVL��'(16¶QLQ�V|]�NRQXVX�YDGHOHUGH�
büyük öngörü hatalDUÕ� \DSPD� VÕNOÕ÷ÕQÕQ� VDELW� YDGHOL� JHWLUL� PRGHOOHULQH� J|UH�
GDKD�D]�ROGX÷XQX�J|VWHUPHNWHGLU�� 

6DELW�YDGHOL�JHWLUL�PRGHOOHULQLQ�5:�YH�'16¶\H�VD÷ODGÕ÷Õ��VW�QO�÷�Q�
GHUHFHVL���KDIWDOÕN�|QJ|U�OHU�YH�506(� LVWDWLVWL÷L�GLNNDWH�DOÕQGÕ÷ÕQGD�DUWDUDN�

÷«ø�ùJú ûýü,þ ÿ'ü«þ �'ü«þ �&ü,þ �1ü,þ �'ü,þ û���� � û
	6ü,þ û��'ü«þ ÿJû;ü,þ ÿ��� � ���'ü«þ ���� �
���

0,214 0,149 0,124 0,1299 0,127 0,124* 0,124 0,132 0,124* 0,117* 0,126 0,113 0,1*ü���� û
�
0,214 0,15 0,125 0,1307 0,128 0,124* 0,124 0,132 0,124* 0,117* 0,125 0,113 0,1*ü���� ÿ��
0,217 0,15 0,122* 0,13 0,126* 0,124* 0,123 0,132 0,124* 0,117* 0,125 0,112* 0,1*÷!ü��� ÿ��
0,202 0,144* 0,124 0,126* 0,126* 0,124* 0,123 0,132 0,126 0,119 0,124* 0,116 0,106������� ü���zû
�
0,23 0,155 0,143 0,1462 0,171 0,145 0,125 0,136 0,152 0,159 0,125 0,118 0,142������� ÷Cü���� ÿ��

0,227 0,15 0,142 0,1463 0,165 0,14 0,123 0,137 0,151 0,16 0,125 0,117 0,14��������� ü���� ÿ��
0,209 0,17 0,141 0,1373 0,15 0,145 0,133 0,133 0,137 0,131 0,127 0,112* 0,112��������� ÷!ü���� ÿ��
0,195* 0,151 0,129 0,1287 0,129 0,128 0,121* 0,129* 0,131 0,13 0,125 0,113 0,107

���
0,128 0,098 0,083 0,0883 0,087 0,09* 0,086* 0,093* 0,092* 0,085* 0,09 0,082 0,075*ü���� û
�
0,129 0,098 0,084 0,0883 0,087 0,09* 0,087 0,093* 0,092* 0,086 0,09 0,082 0,075*ü���� ÿ��
0,13 0,098 0,082* 0,0872 0,086* 0,09* 0,087 0,093* 0,092* 0,086 0,089* 0,082 0,075*÷!ü��� ÿ��

0,126 0,095* 0,084 0,086* 0,088 0,09* 0,087 0,095 0,094 0,089 0,092 0,084 0,079������� ü���zû
�
0,166 0,106 0,103 0,1022 0,122 0,108 0,094 0,105 0,118 0,13 0,096 0,086 0,112������� ÷Cü���� ÿ��
0,166 0,1 0,102 0,1039 0,121 0,106 0,092 0,105 0,119 0,132 0,098 0,086 0,112��������� ü���� ÿ��
0,135 0,119 0,103 0,0987 0,104 0,105 0,099 0,097 0,1 0,102 0,094 0,081* 0,085��������� ÷!ü���� ÿ��
0,124* 0,103 0,092 0,0915 0,091 0,095 0,091 0,095 0,094 0,102 0,094 0,082 0,082

� �!� �

�'ü�

"�#%$�&('*)+'�,�-/. 0/#�132&�2�.�4�#65 798 2+8 5 798 5 :(5 $�5<;3=(> =($@?�A�&�=(B B =(> 5DC�E�798 =
> ?�=(,<8 =�&(5 > F*0%E+G@,DA($�H*7*H?�A�&�=(B B =(>�I/5 =(J*A(B &*K . 2(> 5 2($*A�8 =�798
5 798 2+8 5 798 5 ,3B =(> 59L I�5 =(J*A(B &@;3=�.�2(> 5 2($*A�M
N3O�O�P*Q�R3=(> R9=+;*=+7+5 $*&�=2(B 8 =(> $*2+8 5 S(?�A�&�=(B B =(>�5 B =�,D2
> )�T B 2�)98 T > T B &�T :�T $*&�2(M+J�5 > R3A(,�;32�&�=�5 R+5 $�UVO�W@C('3;3=($
2(> 2(B T :�T $*&�2&�2(X*2�J32�)32(> T B T3E($*C�E(> 'Y*=(> S A
> ?�2($*7�T3C�E�798 =(> &(5 ,9B =(> 5D73A($�H*Z+H�$*2�H�B 2�)�T B ?�2(,<8 2�&�T > F
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devam etmektedir. M$(� LVWDWLVWLNOHULQH� J|UH� NDUúÕODúWÕUPD� \DSÕOGÕ÷ÕQGD� LVH�
sabit vadeli getirilerin zaman serisi modellerinin öngörülerinin RW’ye olan 

�VW�QO�÷�� J�F�Q�� ND\EHWPHNWHGLU�� %X� GXUXP� 5:¶QLQ� E�\�N� |QJ|U��
KDWDODUÕQD� VHEHEL\HW� YHUPH\H� GDKD� \DWNÕQ� ROGX÷X� DQFDN�� RUWDODPa hata 

LVWDWLVWL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� EDúDUÕOÕ� |QJ|U�OHU� ROXúWXUGX÷XQX�
göstermektedir. DNS, RMSE kriteri çerçevesinde genel olarak en kötü 

SHUIRUPDQV�J|VWHUHQ�PRGHO�|]HOOL÷LQL�NRUXPXú��'(16�LVH�|QJ|U��XINXQXQ�ELU�
KDIWD\D� oÕNPDVÕ� LOH� HWNLQ� ROGX÷X� YDGH� DUDOÕ÷ÕQÕ� DUWÕUPÕúWÕU�� '(16¶GHQ� HOGH�
HGLOHQ�ELU�KDIWDOÕN�JHWLUL�|QJ|U�OHUL����D\�LOH����D\�YDGH�DUDOÕ÷ÕQGD�HQ�G�ú�N�\D�
GD�HQ�G�ú�÷H�oRN�\DNÕQ�506(¶OL�|QJ|U��KDWDODUÕ�YHUPHNWHGLU�� 

7$%/2�������02'(//(5ø1���+$)7$�ø/(5ø<(�<g1(/ø.�g1*g5h�3(5)250$16�ø67$7ø67ø./(5ø�

 

7DEOR� �����¶GH� |QJ|U�� XINX� �� D\D� oÕNDUÕOGÕ÷ÕQGD� PRGHOOHULQ� |QJ|U��
KDWDODUÕQÕQ� LVWDWLVWLNOHUL� J|VWHULOPHNWHGLU�� %LU� D\� LOHUL\H� \|QHOLN� |QJ|U��
KDWDODUÕQÕQ�506(�LVWDWLVWLNOHULQGH�VDELW�YDGHOL�JHWLUL�PRGHOOHUL�GL÷HU�PRGHOOHULQ�
W�P�QH� EDVNÕQ� ELU� SHUIRUPDQV� göstermektedir. Ancak, sabit vadeli getiri 

PRGHOOHUL� 0$(� LVWDWLVWLNOHULQGH� D\QÕ� EDúDUÕ\Õ� J|VWHUHPHPHNWH� YH� EX� GXUXP�
VDELW�YDGHOL�JHWLUL�PRGHOOHULQLQ�SHUIRUPDQV�EDúDUÕVÕQÕQ�|]HOOLNOH�E�\�N�WDKPLQ�
KDWDODUÕ� \DSPDPDVÕQGD� JL]OL� ROGX÷XQD� LúDUHW� HWPHNWHGLU�� '16� Ye DENS 

öngörüleri ise her iki istatistikte de birbirlerine belirgin bir üstünlük 

VD÷OD\DPDPDNWDGÕU� 

[ \%]/^ _�` a bV` a cV` a d6` a eV` a fV` a _@gVh i _�jV` a _�kV` a bl_�` a b�gVh i c�mV` a c�gVh i
n�o

0,460 0,402 0,372 0,366 0,365 0,343 0,318 0,309 0,288* 0,283 0,271 0,250 0,231`�n pq_(r
0,463 0,408 0,378 0,372 0,369 0,345 0,319 0,309 0,288* 0,282 0,271 0,249 0,231`�n p b�r
0,471 0,403 0,368 0,362 0,361* 0,340* 0,319 0,310 0,288* 0,282 0,271 0,249 0,230*[�`�n p b%r
0,433* 0,389* 0,357* 0,351 0,364 0,347 0,326 0,308 0,299 0,292 0,281 0,257 0,246s@t�u v `�n pq_(r
0,467 0,412 0,371 0,358 0,377 0,347 0,322 0,309 0,309 0,300 0,269 0,244 0,246s@t�u v [�`�n p b%r
0,460 0,405 0,364 0,351 0,371 0,342 0,318 0,306 0,306 0,297 0,267 0,241 0,244s@w�t u�v `�n p b%r
0,453 0,411 0,366 0,353 0,367 0,343 0,319 0,302 0,296 0,281* 0,265 0,241 0,238s@w�t u�v [�`�n�p b�r
0,445 0,404 0,361 0,348* 0,364 0,341 0,317* 0,301* 0,295 0,281* 0,264* 0,239* 0,236

n�o
0,316 0,271 0,250 0,250 0,248 0,243 0,226* 0,218 0,209* 0,203* 0,193 0,180 0,168*`�n pq_(r
0,320 0,276 0,256 0,255 0,251 0,246 0,229 0,221 0,211 0,206 0,194 0,179 0,168*`�n p b�r
0,322 0,271 0,249 0,248 0,247 0,244 0,228 0,221 0,211 0,205 0,194 0,180 0,168*[�`�n p b%r
0,297 0,262* 0,243* 0,238 0,247 0,254 0,241 0,224 0,217 0,215 0,203 0,186 0,183s@t�u v `�n pq_(r
0,330 0,281 0,249 0,234 0,243 0,243 0,230 0,222 0,227 0,224 0,196 0,173 0,179s@t�u v [�`�n p b%r
0,326 0,277 0,245 0,230* 0,240* 0,241* 0,228 0,221 0,226 0,223 0,194 0,171 0,177s@w�t u�v `�n p b%r
0,311 0,280 0,247 0,239 0,246 0,243 0,227 0,215* 0,212 0,206 0,190 0,172 0,174s@w�t u�v [�`�n�p b�r
0,304* 0,276 0,244 0,238 0,246 0,243 0,226* 0,215* 0,211 0,205 0,189* 0,170* 0,171

n@x6u@w
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gQJ|U�� XINX� GDKD� GD� DUWWÕUÕODUDN� �� \ÕOD� oÕNDUÕOGÕ÷ÕQGD� LVH�� '16� YH�
'(16� |]HOOLNOH� ��� D\D� NDGDU� RODQ� YDGHOL� JHWLULOHUGH� HQ� EDúDUÕOÕ� |QJ|U�OHUL�
veren modeller ROPDNWDGÕU��7DEOR���������'(16��V|]�NRQXVX�YDGHOHUGH�JHQHO�
RODUDN� HQ� N�o�N� 506(¶OL�� '16� LVH� HQ� N�o�N� 0$(¶OL� |QJ|U�� KDWDODUÕQÕ�
YHUPHNWHGLUOHU��%X�GXUXP�GDKD�NÕVD�YDGH�XIXNODUÕQGD�J|]OHPOHQHQ�'16¶QLQ�
'(16¶\H� NÕ\DVOD� GDKD� E�\�N� |QJ|U�� KDWDODUÕ� �UHWHELOPH� |]HOOL÷LQLQ�
V�UG�÷�Q��J|VWHUPHNWHGLU��2QVHNL]� D\�YH�GDKD�X]XQ�YDGHOHUGH� LVH�5:�YH�
WHN� GH÷LúNHQOL� VDELW� YDGHOL� ]DPDQ� VHULVL� PRGHOOHUL� GL÷HU� PRGHOOHUH� NÕ\DVOD�
GDKD�EDúDUÕOÕ�|QJ|U�OHU�YHUPHNWHGLUOHU� 

7$%/2�������02'(//(5ø1���$<�ø/(5ø<(�<g1(/ø.�g1*g5h�3(5)250$16�ø67$7ø67ø./(5ø�

 

6RQXo� RODUDN�� PRGHOOHULQ� |QJ|U�� SHUIRUPDQVODUÕ� |QJ|U�� XINX� YH�
NÕ\PHWOHULQ�YDGHOHULQH�J|UH�GH÷LúNHQOLN�J|VWHUPHNOH�ELUOLNWH�VDELW�YDGHOL�JHWLUL�
PRGHOOHUL� NÕVD� |QJ|U�� XIXNODUÕQGD�� '(16� YH� '16� LVH� GDKD� X]XQ� |QJ|U��
XIXNODUÕQGD�GL÷HU�PRGHOOHUH�NÕ\DVOD�GDKD�EDúDUÕOÕ�VRQXoODU�YHUPHNWHGLUOHU��%X�
GXUXP�YDGH� XINX� NÕVDOGÕNoD� NÕ\PHWOHULQ� NÕVD� G|QHPOL� IL\DW� GH÷LúLPOHULQLQ� YH�
GROD\ÕVÕ� LOH� SL\DVDGDNL� H÷LOLPLQ� GLNNDWH� DOÕQPDVÕQÕQ� |QJ|U�� SHUIRUPDQVÕQÕ�
DUWWÕUDFD÷ÕQÕ� J|VWHUPHNWHGLU�� 'DKD� X]XQ� ]DPDQ� GLOLPOHULQde ise DNS ve 

DENS tarDIÕQGDQ�EHOLUOHQHQ�YH�HNRQRPL�LOH SDUD�SROLWLNDVÕQD�LOLúNLQ�NÕVD��RUWD�
ve uzun dönemli beklentileri yakalayan faktörlerin zaman serilerinin 

NXOODQÕOPDVÕ, GDKD�HWNLQ�|QJ|U�OHU�ROXúWXUXOPDVÕQD�\DUGÕPFÕ�RODFDNWÕU�� 

§�¨ª©/« ¬��® ¯6 ® °6�® ±²�® ³6 ® ´6�® ¬µ!¶ · ¬(¸6�® ¬�¹!�® ¯l¬V ® ¯�µ!¶ · °%º!�® °�µ!¶ ·
»�¼

1,04 0,98 0,93 0,92 0,89 0,84 0,79 0,78 0,72 0,72 0,68 0,63 0,57V»�½¾¬�¿
1,03 0,97 0,92 0,92 0,88 0,83 0,77* 0,75* 0,7* 0,7* 0,66 0,61* 0,56*V»�½ ¯%¿
1,03 0,96 0,91 0,90 0,87* 0,82* 0,77* 0,75* 0,7* 0,7* 0,65* 0,61* 0,56*§�V»�½ ¯%¿
0,94* 0,89* 0,89* 0,89* 0,89 0,87 0,85 0,83 0,80 0,78 0,78 0,74 0,70ÀÁ�Â Ã V»�½¾¬�¿
1,05 0,98 0,93 0,91 0,88 0,84 0,79 0,77 0,74 0,72 0,67 0,62 0,58ÀÁ�Â Ã §�V»�½ ¯%¿
1,05 0,98 0,93 0,91 0,89 0,84 0,79 0,77 0,74 0,72 0,68 0,62 0,59ÀÄ�Á�Â Ã V»�½ ¯%¿
1,04 0,98 0,93 0,92 0,89 0,84 0,79 0,77 0,74 0,72 0,67 0,62 0,58ÀÄ�Á�Â Ã § �»@½ ¯%¿
1,04 0,98 0,93 0,92 0,89 0,84 0,79 0,77 0,74 0,72 0,67 0,62 0,59

»�¼
0,80 0,75 0,7* 0,70 0,66* 0,64* 0,59* 0,56* 0,53* 0,53 0,49* 0,46* 0,43*V»�½¾¬�¿
0,81 0,77 0,73 0,73 0,70 0,67 0,62 0,59 0,54 0,54 0,49* 0,46* 0,43*V»�½ ¯%¿
0,81 0,75 0,72 0,71 0,69 0,66 0,62 0,58 0,54 0,54 0,49* 0,46* 0,43*§�V»�½ ¯%¿
0,75* 0,71* 0,7* 0,69 0,68 0,68 0,67 0,64 0,61 0,60 0,59 0,57 0,55ÀÁ�Â Ã V»�½¾¬�¿
0,80 0,75 0,71 0,68* 0,67 0,64* 0,59* 0,56* 0,54 0,52* 0,49* 0,46* 0,44ÀÁ�Â Ã §�V»�½ ¯%¿
0,80 0,75 0,71 0,69 0,67 0,64* 0,59* 0,56* 0,54 0,52* 0,49* 0,46* 0,45ÀÄ�Á�Â Ã V»�½ ¯%¿
0,79 0,76 0,71 0,69 0,67 0,64* 0,60 0,56* 0,54 0,52* 0,49* 0,46* 0,43*ÀÄ�Á�Â Ã § �»@½ ¯%¿
0,79 0,75 0,71 0,68* 0,66* 0,64* 0,60 0,56* 0,54 0,52* 0,50 0,46* 0,44

»Å²Â@Ä

Å!VÄ
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7$%/2�������02'(//(5ø1�257$/$0$�g1*g5h�3(5)250$16/$5,�
ô/õ öô�÷ ø
ù öô�÷ ú�ù û�ö�ô�÷ ú�ùýü þ�ÿ�� öô�÷ ø
ù ü�þ�ÿ�� û�öô�÷ ú�ù ü���þ�ÿ�� öô�÷ ú�ù�ü���þ�ÿ�� û�öô�÷ ú�ù

ô��!ÿ��
0,561 0,602 0,601 0,664 0,567 0,567 0,563 0,560��ö��
0,435 0,480 0,479 0,525 0,441 0,441 0,437 0,435

 

7�P� YDGHOHU� YH� |QJ|U�� XIXNODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� LVH� '(16� KHP�
506(� KHP� GH�0$(� KDWD� LVWDWLVWLNOHULQGH� HQ� EDúDUÕOÕ� öngörü modeli olarak 

NDUúÕPÕ]D�oÕNPDNWDGÕU� �7DEOR�����.���)DUNOÕ� YDGH�YH�|QJ|U��XIXNODUÕQGD�5:�
PRGHOLQGHQ� GDKD� EDúDUÕOÕ� PRGHOOHU� EXOXQPDNOD� ELUOLNWH�� RUWDODPD� KDWD�
LVWDWLVWLNOHUL� GLNNDWH� DOÕQGÕ÷ÕQGD� 5:¶QLQ� |QJ|U�� SHUIRUPDQVÕ� '(16’ye çok 

\DNÕQ� VHYL\HOHUGH� JHUoHNOHúPHNWHGLU�� '(16’nin örneklem içi tahmin 

KDWDODUÕQÕQ�'16¶GHQ�N�o�N�ROGX÷X�ELOJLVLQH�HOGH�HGLOHQ�EDúDUÕOÕ�|UQHNOHP�GÕúÕ�
|QJ|U�� SHUIRUPDQVÕ� GD� HNOHQGL÷LQGH�� ',%6� JHWLUL� H÷ULVL� PRGHOOHPHVLQGH 

DENS’nin '16¶\H�WHUFLK�HGLOPHVL�JHUHNWL÷L�VRQXFXQD�XODúÕOPDNWDGÕU� 

 

�
	��� ����� ����� ����� ����� ����� ����� ����� � ������� �! ���� �"����� ����� � �$#���� �%��� �&('
1,43 1,32* 1,26* 1,22 1,12 0,96* 0,85* 0,76 0,77* 0,74* 0,73 0,79 0,80��&�) �!*
1,73 1,67 1,61 1,56 1,48 1,31 1,13 0,93 0,85 0,74* 0,70* 0,67* 0,63*��&�) ��*
1,73 1,67 1,61 1,56 1,48 1,31 1,13 0,94 0,85 0,74* 0,70* 0,67* 0,63*���%&
) �$*
1,86 1,79 1,75 1,72 1,68 1,55 1,44 1,23 1,13 0,99 0,92 0,87 0,81+�,�-�. ��&
) �!*
1,37* 1,34 1,29 1,22 1,13 0,97 0,85* 0,76 0,79 0,77 0,75 0,76 0,76+�,�-�. ���%&
) �$*
1,37* 1,35 1,29 1,22 1,13 0,97 0,85* 0,76 0,79 0,77 0,75 0,76 0,76+�/(,�-�. �%&
) �$*
1,41 1,35 1,28 1,20* 1,11* 0,96* 0,85* 0,75* 0,77* 0,75 0,73 0,76 0,81+�/(,�-�. �(��&�) ��*
1,41 1,35 1,28 1,20* 1,11* 0,96* 0,85* 0,75* 0,77* 0,75 0,73 0,76 0,81

&('
1,14 1,04* 1,00* 0,95 0,93 0,84 0,78 0,69 0,68* 0,62* 0,63 0,67 0,66��&�) �!*
1,48 1,40 1,32 1,25 1,20 1,07 0,93 0,79 0,75 0,65 0,65 0,63* 0,59*��&�) ��*
1,48 1,40 1,32 1,25 1,20 1,07 0,93 0,79 0,75 0,65 0,65 0,63* 0,59*���%&
) �$*
1,58 1,49 1,42 1,37 1,34 1,25 1,14 1,00 0,94 0,82 0,81 0,78 0,72+�,�-�. ��&
) �!*
1,11* 1,08 1,02 0,94* 0,90* 0,82* 0,78 0,69 0,70 0,66 0,64 0,64 0,63+�,�-�. ���%&
) �$*
1,11* 1,08 1,02 0,94* 0,90* 0,82* 0,78 0,69 0,70 0,66 0,64 0,64 0,62+�/(,�-�. �%&
) �$*
1,11* 1,08 1,02 0,94* 0,91 0,83 0,77* 0,68* 0,69 0,64 0,62* 0,65 0,67+�/(,�-�. �(��&�) ��*
1,11* 1,08 1,02 0,94* 0,91 0,83 0,78 0,68* 0,69 0,64 0,62* 0,65 0,67

&
0�-�/

0���/
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)DL]� RUDQODUÕQÕQ� YDGH� \DSÕODUÕ� LOH� LOLúNLOHULQL� J|VWHUHQ� JHWLUL� H÷ULOHUL��
ILUPDODUÕQ� ILQDQVPDQ� YH� \DWÕUÕP� NDUDUODUÕQGD� YH� ULVN� \|QHWLPLQGH�� GHYOHWLQ�
hazine birimlerinin bütçe ile ilgili DOGÕNODUÕ� NDUDUODUGD� YH� ERUoODQPD�
VWUDWHMLOHULQLQ� EHOLUOHQPHVLQGH�� PHUNH]� EDQNDODUÕQÕQ� LVH� SROLWLND� ROXúWXUPD�
V�UHFLQGH�NDSVDPOÕ�úHNLOGH�NXOODQÕOPDNWDGÕU��%X�QHGHQOH�JHWLUL�H÷ULOHULQLQ�HQ�
EDúDUÕOÕ� úHNLOGH�PRGHOOHQHUHN� JHOHFHNWH� DODFD÷Õ� SR]LV\RQD� LOLúNLQ� |Qgörüler 

ROXúWXUXOPDVÕ�� JHUHN� DNDGHPLN� oHYUHOHU� JHUHNVH� ILQDQVDO� SL\DVDGDNL�
X\JXOD\ÕFÕODU�YH�SROLWLND�\DSÕFÕODU�DoÕVÕQGDQ�|QHP�DU]HWPHNWHGLU� 

 %X� oDOÕúPDGD�� 'LHEROG� YH� /L� ������� WDUDIÕQGDQ� JHOLúWLULOen Dinamik 

Nelson Siegel Modeli (DNS) YH� $OPHLGD� YH� GL÷HUOHUL� ������� WDUDIÕQGDQ�
|QHULOHQ� *HOLúWLULOPLú� 'LQDPLN� 1HOVRQ� 6LHJHO� Modeli (DENS) NXOODQÕODUDN�
7�UNL\H�LoLQ�JHWLUL�H÷ULOHUL�PRGHOOHQPLú�YH�V|]�NRQXVX�PRGHOOHUGHQ�HOGH�HGLOHQ�
JHWLUL� H÷ULOHUL� NXOODQÕODUDN� JHWLULOHULQ� JHOHFHNWH� DODFDNODUÕ� GH÷HUOHUH� \|QHOLN�
tahPLQOHU� ROXúWXUXOPXúWXU�� *HWLUL� H÷ULOHULQH� GD\DQPD\DQ� IDNDW� DPSLULN�
OLWHUDW�UGH� VÕNOÕNOD� NXOODQÕODQ� ]DPDQ� VHULOHUL� PRGHOOHUL� GH� oDOÕúPD\D� GDKLO�
edilerek, DNS ve DENS’QLQ� GH÷LúLN� YDGH� \DSÕODUÕQD� LOLúNLQ�|QJ|U��G�]H\OHUL�
alternatif ampirik modeller ile istatiVWLNL�NULWHUOHU�NXOODQÕODUDN�NDUúÕODúWÕUÕOPÕúWÕU� 

Modellerin öngörüleri RMSE ve MAE hata istatistiklerine göre 

NDUúÕODúWÕUÕOGÕ÷ÕQGD��KHPHQ�KHPHQ�KHU�YDGH�YH�|QJ|U��XINXQGD�5:¶GHQ�GDKD�
EDúDUÕOÕ� |QJ|U�OHU� VXQDQ� PRGHOOHU� EXOXQGX÷X� VRQXFXQD� XODúÕOPÕúWÕU��
0RGHOOHULQ�|QJ|U��SHUIRUPDQVODUÕ�|QJ|U��XINX�YH�NÕ\PHWOHULQ�YDGHOHULQH�J|UH�
GH÷LúNHQOLN� J|VWHUPHNOH� ELUOLNWH� JHQHO� RODUDN� VDELW� YDGHOL� JHWLUL�PRGHOOHULQLQ�
NÕVD�|QJ|U��XIXNODUÕQGD��'(16�YH�'16’QLQ�LVH�GDKD�X]XQ�|QJ|U��XIXNODUÕQGD�
alternDWLIOHULQH� NÕ\DVOD� GDKD� EDúDUÕOÕ� WDKPLQOHU� VXQGX÷X� EXOXQPXúWXU�� 'L÷HU�
WDUDIWDQ�W�P�YDGHOHU�YH�|QJ|U��XIXNODUÕ�GLNNDWH�DOÕQGÕ÷ÕQGD�'16¶QLQ�'(16¶\H�
NÕ\DVOD� E�\�N� |QJ|U�� KDWDODUÕQD� VHEHEL\HW� YHUPH\H� GDKD� \DWNÕQ� ROGX÷X� YH�
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DENS’nin en az DNS kadar etkin öngörüOHU� VXQGX÷X� J|]OHPOHQPLúWLU�� %X�
GXUXP�� KHP� |UQHNOHP� LoL� KHP� GH� |UQHNOHP� GÕúÕ� WDKPLQ� SHUIRUPDQVODUÕ�
oHUoHYHVLQGH� '(16¶QLQ� 'ø%6� JHWLUL� H÷ULVL� PRGHOOHPHVLQGHNL� �VW�QO�÷�Q��
RUWD\D�NR\PDNWDGÕU�� 

%X� oDOÕúPDGD� IDUNOÕ� JHWLUL� H÷ULVL� PRGHOOHULQLQ� 5:� PRGHOLQH� NÕ\DVOD 

JHWLUL� |QJ|U�OHULQGH� GDKD� EDúDUÕOÕ� VRQXoODU� YHUGL÷L� J|VWHULOPHNOH� ELUOLNWH�
GH÷HUOHQGLUPH\H� WDEL� WXWXODQ� PRGHO� VHWL� oRN� VÕQÕUOÕ� VD\ÕGD� PRGHOL�
LoHUPHNWHGLU�� 2\VDNL� OLWHUDW�UGH� \DSÕODQ� ELUoRN� oDOÕúPDGD� PDNUR�
GH÷LúNHQOHULQ� PRGHOH� dâhil edilmesinin “tutumlu” modellerin getiri öngörü 

EDúDUÕVÕQÕ�DUWÕUGÕ÷Õ�EHOLUWLOPHNWHGLU��%X�oHUoHYHGH��GDKD�oRN�VD\ÕGD�PRGHOLQ��
özellikle makro-ILQDQV�PRGHOOHULQLQ�GH�HOH�DOÕQPDVÕ��KHP�DOWHUQDWLI�PRGHOOHULQ�
|QJ|U�� SHUIRUPDQVODUÕQD� LOLúNLQ� GDKD� GHWD\OÕ� ELOJL� VXQDFDN� KHP� GH� PDNUR�
GH÷LúNHQOHU� LOH� IDNW|UOHU� DUDVÕQGDNL� LOLúNL� �]HULQH� GDKD� ID]OD� ELOJL� VDKLEL�
ROXQPDVÕQD�\DUDU�VD÷OD\DFDNWÕU��� 
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(.���
7$%/2���$��'(16�02'(/ø1ø1�)$.7g5�)$5./$5,1,1�d$35$=�.25(/$6<21�

ø67$7ø67ø./(5ø�
'%HWD� '%HWD� '%HWD� '%HWD�

'%HWD� 1,00 -0,96 -0,94 0,71
'%HWD� -0,96 1,00 0,93 -0,83
'%HWD� -0,94 0,93 1,00 -0,80
'%HWD� 0,71 -0,83 -0,80 1,00 �

 
7$%/2���%��+$7$�7(5ø0ø�9(�+$7$�7(5ø0ø�.$5(6ø1ø1�$5',ù,.�%$ö/$1,0�7(67/(5ø�

DBeta1 DBeta2 DBeta3 DBeta4

Q(1) 12,1* 14,3* 8,3* 21,0*
Q(5) 28,5* 32,7* 18,7* 33,6*
Q(20) 60,8* 63,1* 51,9* 57,8*
Q(50) 89,6* 91,0* 82,0* 83,7*
Q2(1) 19,5* 46,4* 7,6* 54,1*
Q2(5) 29,2* 70,0* 16,5* 61,1*

Q2(20) 46,3* 76,7* 35,0* 63,8*
Q2(50) 118,0* 127,3* 96,0* 79,0*

ARCH(1) 19,3* 45,9* 7,5* 53,5*
ARCH(5) 23,7* 50,5* 14,5* 59,5*
ARCH(20) 30,6 52,2* 25,0 64,3*
ARCH(50) 71,8* 80,3* 60,7 65,3 �

* %5 d%e�f d�ghf i f i jlk%m3n�o�p�q e(k�osr%i tEi u�v
q w�x�y o�n
q e�q ezu o�k�k�o
k�q f k%q {�q e
q}|�~�r�y o�u g�o%j}y o
k�q u9�  

�������
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(.���0$7/$%�.2'/$5,��
9HUL�6HWLQLQ�+D]ÕUODQPDVÕ�YH�øOHUL�9DO|UO��$QOÕN�)DL]�2UDQODUÕQÕQ�

+HVDSODQPDVÕ�
 
clear all; 
clc; 
global i; 
global l; 
global mk_veri; 
global forfaiz; 
global nod; 
global maxvade; 
  
%%%%%%%%%    KULLANILAN VERININ OZELLIKLERI  %%%%  
%%%%%%     VERILERIN PROGRAMA 
YUKLENMESI  %%%%%%%%%                                       %%%%%%%%%
%%%              %%%%%%%% 
  
[mk_veri,txt,raw]= xlsread(’fiyatveri4.xls’); 
[mk_bilgi,txt2,raw2]=xlsread(’bilgi.xls’); 
  
��³PNBYHUL´�J�QO�N�RODUDN�LúOHP�J|UHQ�VHQHWOHUH�LOLúNLQ�ELOJL�LoHUPHNWH�ROXS� 
����_�LúOHP�J�Q��QXPHULN�RODUDN��_�LVLQ�NRGX�_�ELOHúLN�JHWLUL 
%bilgilerini içermektedir. 
 
��³PNBELOJL´�LVH�SL\DVDGD�LúOHP�J|UHQ�VHQHWOHUH�LOLúNLQ�JHQHO�ELOJLOHUL� 
% içermekte olup  
����_�LVLQ�NRGX�_�LKUDo�WDULKL��QXPHULF��_�LWID�WDULKL��QXPHULN��_�.XSRQ�VÕNOÕ÷Õ� 
����_�.XSRQ�)DL]�7�U��_�.XSRQ�)DL]�2UDQÕ�_«« 
%bilgilerini içermektedir. 
 
  
%%%%%%%%%      HERBIR GUN ICIN ISLEM GOREN  %%%%%%%%% 
%%%%%%    KIYMETLERIN BILGILERININ DERLENMESI %%%%%%%%  
%%%%%%%%%                                       %%%%%%%%%%%%           
  
[rows cols] = size(mk_veri); 
[rows2 cols2] = size(mk_bilgi); 
mk_veri(:,2) = mk_veri(:,3); 
mk_veri(:, 3:49) = 0; 
kuponlar=[1:1:44]; 
  
% mk_veri dosyasi (rows*49) boyutlarinda bir matris olarak tanimlanmistir. 
% Bu matrisin 1. sutunu islem gununun numerik deger olarak ifade edilen 
% degerini gostermektedir. 2. sutunu ise menkul kiymetin surekli faiz 
% oranini gostermektedir. Doysanin 3. ila 49. sutunlari ise menkul kiymetin 



   

 58 

% ihrac tarihi, vade tarihi ve kuponlu kagitlar icin kupon tarihlerini 
% gosterecektir. Halihazirda ihrac edilen kiymetler icin en fazla kupon 
% sayisi 44 oldugu icin son 44 sutun bu kupon tarihlerini gostermektedir. 
  
for i=1:1:rows 
    j=1; 
    y = strmatch(txt(i), txt2) ; 
    mk_veri(i,3)=mk_bilgi(y(1),1); 
    mk_veri(i,4)=mk_bilgi(y(1),2); 
    mk_veri(i,5)=mk_bilgi(y(1),5); 
     
% mk_veri dosyasi 3. ve 4. sutunlarina sirasiyla menkul kitmetin  
%ihrac tarihi, vade tarihi numerik olarak atanmistir. 5. sutun ise kupon 
%faiz oranini gostermektedir. 
  
  
%%%%%%%%%                                       %%%%%%%%% 
%%%%%% KIYMETLERIN NAKIT 
AKIMLARININ%%%%%%%% %%%%%%%%%%%%%BELIRLENMESI %
%%%%%%%%%%% 
%%%%%%%%%                                       %%%%%%%%%%%%           
  
% Eger menkul kiymet iskontolu bir menkul kiymet ise kupon odemesi 
% bulunmamaktadir. 
       
    if strcmp(raw2(y(1),4), ’ ’) 
        mk_veri(i,6:49)=0; 
         
% Eger menkul kiymet kuponlu bir menkul kiymet ve kupon odemeleri 6 ayda  
%bir gerceklesiyor ise herbir kupon odemesi menkul kiymetin ihrac  
%tarihinden 182 gun sonra gerceklesecektir. Ilk etapla sabit olarak 44  
%kupon odemesi gerceklestirilecekmis gibi varsayilmis ancak kupon  
%odemelerinden islem tarihinden kucuk, vade tarihinden buyuk olanlar  
%silinerek menkul kiymetin vadesine kadar gerceklesmesi beklenen kupon  
%odeme tarihleri belirlenmistir. 
  
    elseif strcmp(raw2(y(1),4), ’S’) 
        mk_veri(i,6:49)=(mk_veri(i,3)+kuponlar*182); 
        kupon= (mk_veri(i,6:49) <=  mk_veri(i,4))& (mk_veri(i,6:49)  >=  
mk_veri(i,1)) ; 
        mk_veri(i,6:49)= mk_veri(i,6:49).* kupon; 
  
  
    else mk_veri(i,6:49)= mk_veri(i,3)+kuponlar*91 
        kupon= (mk_veri(i,6:49) <=  mk_veri(i,4))& (mk_veri(i,6:49)  >=  
mk_veri(i,1)) ; 
        mk_veri(i,6:49)= mk_veri(i,6:49).* kupon; 
    end 
     
%Eger menkul kiymet kuponlu bir menkul kiymet ve kupon odemeleri 3 ayda  
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%bir gerceklesiyor ise herbir kupon odemesi menkul kiymetin ihrac  
%tarihinden 91 gun sonra gerceklesecektir. Bir onceki bolumde belirtilen  
%uygulamaya devam edilerek menkul kiymetin vadesine kadar 
gerceklesmesi  
%beklenen kupon odeme tarihleri numerik olarak belirlenmistir. 
     
end 
  
%%%%%%%%%                                       %%%%%%%%% 
%%%%%% ILERI VALORLU FAIZ 
ORANLARININ%%%%%%%%%% %%%%%%%%%%%BELIRLENMESI %
%%%%%%%%%%% 
%%%%%%%%%                                       %%%%%%%%%%%%           
  
%Kiymetler sirasiyla islem gunu ve vadeye kalan gun sayisina gore kucukten  
%buyuge dogru siralanmistir. "maxvade" analize konu tarih araliginda islem 
%goren kiymetlerden, islem tarihi itibariyla en uzun vadeyi  
%belirlemektedir. "forfaiz" ileri valorlu faiz oranlarini vermekte ve  
%(islem gunu sayisi*(maxvade+1)) boyutlarinda bir matris ile 
gosterilmektedir.  
%"nod" i;lem gunu sayisini hesaplamaktadir. 
  
mk_veri = sortrows(mk_veri,[1 4]); 
maxvade=max(mk_veri(:,4)-mk_veri(:,1)); 
i=1; 
nod=1; 
options=optimset(’Display’, ’off’, ’Tolfun’, 0, ’TolX’, 5e-7, ’MaxIter’, 250, 
’MaxFunEvals’, inf); 
while i <= rows 
    
    j=(mk_veri(i:rows,1) == mk_veri(i,1)); 
    forfaiz(nod,1)=mk_veri(i,1); 
    forfaiz(nod,2:(maxvade+1))=0; 
    l = 0; 
    x0 = 0.1; 
    x = fsolve(@fun,x0,options); 
    forfaiz(nod,2:(maxvade+1))= cat(2,((ones(1,(mk_veri(i,4)-
mk_veri(i,1)))).*x),zeros(1,(maxvade-mk_veri(i,4)+mk_veri(i,1)))); 
  
    for l=1:1:(sum(j)-1) 
        x0 = 0; 
        x = fsolve(@fun,x0,options); 
        forfaiz(nod,:)= forfaiz(nod,:)+cat(2,zeros(1,(mk_veri(i+l-1,4)+1-
mk_veri(i+l-1,1))),((ones(1,(mk_veri(i+l,4)-mk_veri(i+l-
1,4)))).*x),zeros(1,(maxvade-mk_veri(i+l,4)+mk_veri(i+l,1)))); 
    end 
     
%"vade matrisi herbir islem gunu icin fiyati bulunan kagitlarin 
%maksimum ve minimum vadelerini gostermektedir. Bu bilgi sabit vadeli 
%kagitlar olusturulurken vadelerin belirlenmesinde kullanilabilir. 
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vade(nod,1)=mk_veri(i,1); 
vade(nod,2)=mk_veri(i,4)-mk_veri(i,1); 
vade(nod,3)=mk_veri(i+sum(j)-1,4)-mk_veri(i+sum(j)-1,1); 
i=i+sum(j); 
nod=nod+1; 
end 
  
  
%%%%%%%%  "Unsmoothed Fama-Bliss" yontemi ile    %%%%%%%%% 
%%%%%% SABIT VADELI FAIZ ORANLARININ 
BELIRLENMESI %%%% %%%%%%%%%                                       %%%%
%%%%%%%% 
%"sabitvadeler" vektoru faiz oranlari belirlenecek olan vadeleri 
%gostermektedir. "svfaiz" ise "sabitvadeler" vektoru ile belirlenen 
%vadelerdeki kiymetlerin faizlerini her islem gunu icin "Unsmoothed 
%Fama-Bliss" yontemi cercevesinde hesaplamaktadir. 
  
sabitvadeler=[30 60 91 121 182 273 365 456 547 638 730 912 1095]; 
[srows scols] = size(sabitvadeler); 
for i=1:1:(nod-1) 
for k=1:1:scols 
    svfaiz(i,1)=forfaiz(i,1); 
    svfaiz(i,k+1)=sum(forfaiz(i,2:sabitvadeler(k)))*100*365/sabitvadeler(k); 
end 
end 
 
  
%%%%%%%%%                                       %%%%%%%%% 
%%%%%% ILERI VALORLU FAIZ 
ORANLARININ %%%%%%%%%  %%%%%%%%%%BELIRLENMESINDE
%%%%%%%%%%%% 
%%%%%%%%%%%  KULLANILAN %%%%%%%%%%%%% 
%%%%%%FONKSIYONUN TANIMLANMASI %%%%%%%%%%%%           
  
function F = fun(x) 
global i; 
global l; 
global mk_veri; 
global forfaiz; 
global nod; 
global maxvade; 
vkg(1,1:44)=zeros(1,44); 
r = mk_veri(i+l,2)./ 100; 
a=(mk_veri(i+l,1)*ones(1,44)); 
b=mk_veri(i+l,6:49); 
t=(b <= 0); 
vkg = (b-a).*(1-t); 
vkg2 = (mk_veri(i+l,4) - mk_veri(i+l,1)); 
m=1-(forfaiz(nod,2:(maxvade+1))==0); 
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z=1; 
while z <= 44 
    faiz(1,z)=sum(forfaiz(nod,2:(vkg(1,z)+1))); 
    faizsiz(1,z)=sum((ones(1,vkg(1,z))-m(1,1:vkg(1,z)))); 
    z=z+1; 
end 
fiyat1=sum((mk_veri(i+l,5)*exp(-(r*vkg/365))))+(100*exp(-(r)*vkg2/365)); 
fiyat2=sum(mk_veri(i+l,5)*exp(-(faiz+(faizsiz*x))))+(100*exp(-
(sum((forfaiz(nod,2:vkg2+1)))+(sum(ones(1,vkg2)-m(1,1:vkg2))*x)))); 
F= fiyat2-fiyat1; 
end 
  
  



 


