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WKDW� WKH� UDWLR� RI� LQFUHDVH� KDV� WR� EH� E\� WKH� VTXDUH� URRW� RI� WLPH� IRU� UDQGRPQHVV��7KLV�SDSHU�
LQYHVWLJDWHV� WKH� HIILFLHQF\�RI�7XUNLVK�)RUHLJQ�([FKDQJH�E\�XVLQJ�5HVFDOHG�5DQJH� DQDO\VLV�
DQG� LWV� IXUWKHU� LPSOLFDWLRQV� WR� RSWLRQ� SULFLQJ�� 5HVFDOHG�5DQJH� DQDO\VLV� LV� DSSOLHG� WR� GDLO\�
REVHUYDWLRQV�RI�WKH�86�GROODU�DQG�(XUR�DJDLQVW�7XUNLVK�OLUD�DQG�86�GROODU�(XUR�SDULW\��7KH�
H[LVWHQFH�RI�DUELWUDJH�RSSRUWXQLWLHV�LV�LQYHVWLJDWHG��
�<*=(>@?�� ������� ��� ���!� � 
"��.�A�B�C�D�A�BFE!D�GHBFIKJ
LM�%	!N�
" �����.PO�Q�R S!T U%VXW�Y"R Z�T ["\X]_^�`�V!a�\�[�Z�D�bMZ�U�`�a�c Z�deb�a�\�[�Zgf�\!a�c h�U�T U�D�i1Q�R%U%j1Z�^�k�Y"\�Z�\�j D�l�R Y"m�\!T a�\XnHY"j T Y"\!D
AoQ�R R Z�\!`�hqp�k�j T Y"\!U�J

�
�
�
�

r"s tFu v w�x%y�wztz{�|�s } ~ s �M� ��� �g� �z�z�z� �z�z�����z� � � ����� �z���%� �z�%�z�K�z�%� � �z�
© 2006 Central Bank of the Republic of Turkey� � � ��� � � �!�!�(� � � �!��� ���%��� � � � � � � � � � � � � � � �z� � �!�



����-��1�"�� �
" ��������!� +�¡_?����!�  ��!��
�����¢M£���)�� ��NX0�¤ 0�/�/�¥ ¦q2"7%2�/

�

I

���,QWURGXFWLRQ�
$� ORW� RI� UHVHDUFK� KDV� EHHQ� XQGHUWDNHQ� RQ� WKH� ORQJ�WHUP� GHSHQGHQFH� RI� VWRFN�

UHWXUQV�DQG�YRODWLOLW\�DV�ZHOO�DV�WKH�WHUP�VWUXFWXUH�RI�YRODWLOLW\�LQ�UHFHQW�\HDUV��7KLV�
LV�WKH�PDLQ�EXLOGLQJ�EORFN�RI�PRVW�VWDWLVWLFDO�SUHGLFWLRQ�WHFKQLTXHV�VLQFH�WKH\�PDNH�
WKH� DVVXPSWLRQ� RI� LQGHSHQGHQW� DQG� LGHQWLFDOO\� GLVWULEXWHG� GDWD�� 8QIRUWXQDWHO\��
FODVVLFDO� WHFKQLTXHV� DUH� QRW� ZHOO� VXLWHG� WR� LGHQWLI\� DQ\� QRQOLQHDU� VWUXFWXUH� LQ� WKH�
GDWD��)LQDQFLDO�PDUNHW�GDWD�H[KLELWV�OHSWRNXUWLF�EHKDYLRXU�DQG�WKLV�YLRODWHV�ZLWK�WKH�
DVVXPSWLRQ�RI�EHLQJ�LQGHSHQGHQW�DQG�LGHQWLFDOO\�GLVWULEXWHG��

,Q�PDQ\�ZD\V��QRQSDUDPHWULF�VWDWLVWLFDO�WHFKQLTXHV�SURYLGH�DQ�DOWHUQDWLYH�WR�WHVW�
VXFK� QRQOLQHDU� VWUXFWXUH� VLQFH� WKH\� GR� QRW� LPSRVH� DVVXPSWLRQV�� 2QH� VXFK�
QRQSDUDPHWULF�WHFKQLTXH�LV�UHVFDOHG�UDQJH�DQDO\VLV�ILUVW�LQWURGXFHG�E\�+XUVW��������
LQ� RUGHU� WR� LQYHVWLJDWH� KRZ� UHVHUYRLU� FDSDFLW\� IOXFWXDWHV� RYHU� WLPH�� 6XEVHTXHQWO\�
UHVFDOHG� UDQJH� DQDO\VLV� LV� UHILQHG� WR� KDQGOH� HFRQRPLF� WLPH� VHULHV� E\�0DQGHOEURW�
������� �������0DQGHOEURW� DQG�:DOOLV� ������� DQG�/R� ��������$OVR�� 3HWHUV� �������
DSSOLHG�5HVFDOHG�5DQJH�DQDO\VLV�WR�'RZ�-RQHV�LQGXVWULDO�LQGH[�RYHU�WKH�SHULRG������
DQG�������

7KH� SXUSRVH� RI� WKLV� SDSHU� LV� WR� VHDUFK� DQRPDOLHV� VXFK� DV� WKH� DEVHQFH� RI� WKH�
UDQGRP�ZDON�SDWWHUQ�DQG�WKH�ODFN�RI�LQGHSHQGHQWO\�DQG�LGHQWLFDOO\�GLVWULEXWHG�DVVHW�
SULFH�FKDQJHV�LQ�WKH�7XUNLVK�)RUHLJQ�([FKDQJH��3UHVHQFH�RI�ORQJ�WHUP�GHSHQGHQFH�
LQ� WKH� 86� GROODU� DQG� (XUR� DJDLQVW� 7XUNLVK� OLUD� DQG� 86� GROODU�(XUR� SDULW\� LV�
LQYHVWLJDWHG��'HYLDWLRQV� IURP�%URZQLDQ�PRWLRQ�DQG� LPSOLFDWLRQV� WR�RSWLRQ�SULFLQJ�
DQG�DUELWUDJH�RSSRUWXQLWLHV�DUH�DVNHG��
���5HVFDOHG�5DQJH�$QDO\VLV�DQG�+XUVW�([SRQHQW�

/HW� ;�W�� EH� WKH� SULFH� RI� D� VWRFN� RQ� � WLPH� W� DQG� U�W�� EH� WKH� ORJDULWKPLF� UHWXUQ�
FDOFXODWHG�DV�IROORZV��






 +=
)t(X

)1t(X
log)t(r � � � � ����

Asset returns are denoted as {r(1), r(2), …, U� �`� DQG� τr � LV� WKH� VDPSOH� PHDQ�
∑τ

ττ=τ )(r/1)(r �RQ�WKH�WLPH�VSDQ�FRQVLGHUHG��7R�HVWLPDWH�WKH�+XUVW�H[SRQHQW���
WKH�UDQJH�RI�WKH�DFFXPXODWHG�GHYLDWLRQV�IURP�WKH�DYHUDJH�OHYHO�KDV�WR�EH�FDOFXODWHG�
ILUVW��7KLV�FDQ�EH�REWDLQHG�E\�FDOFXODWLQJ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PD[LPXP�DQG�
PLQLPXP�FXPXODWLYH�GHYLDWLRQV�RYHU� �SHULRGV��3HWHUV�������������
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t1
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r)k(rminr)k(rmax
S
1

S/R � � ����

,Q� HTXDWLRQ� ����� 6 � GHQRWHV� WKH� XVXDO� VWDQGDUG� GHYLDWLRQ� RQ� WKH� WLPH� VSDQ�
FRQVLGHUHG��

���������������������������������������� ( )∑ ττ −
τ

=
t

2r)t(r
1

S � ������

7KH�UDQJH�GHSHQGV�RQ�WKH�WLPH�SHULRG�FRQVLGHUHG��,W�LV�H[SHFWHG�WKDW�WKH�YDOXH�RI�
5� LQFUHDVHV� DV� � LQFUHDVHV�� 5� LV� GLYLGHG� E\� WKH� VWDQGDUG� GHYLDWLRQ� LQ� RUGHU� WR�
VWDQGDUGL]H�WKH�REVHUYDWLRQV��+XUVW��������IRXQG�WKDW��5�6� �FRXOG�EH�HVWLPDWHG�E\�
WKH�IROORZLQJ�HPSLULFDO�ODZ��
������������������������������������������������������� ( ) H)(S/R τ=τ � ������

8VLQJ�D� ORJDULWKPLF� WUDQVIRUPDWLRQ�� WKH�HTXDWLRQ�EHFRPHV�DV� IROORZV��+�FDQ�EH�
HVWLPDWHG�E\�SHUIRUPLQJ�DQ�RUGLQDU\�OHDVW�VTXDUHV��2/6��UHJUHVVLRQ�EHWZHHQ�ORJ� ��
DQG�ORJ�5�6���

����� )log(H)S/R(Log τ=τ � � � ����

6SHFLILFDOO\��LI�+�LV�EHWZHHQ�]HUR�DQG������DQWL�SHUVLVWHQW�EHKDYLRXU�H[LVWV�ZKLFK�
PHDQV� WKHUH� LV�D�QHJDWLYH�GHSHQGHQFH�EHWZHHQ�WKH� LQFUHPHQWV�� ,I�D� WUHQG�KDV�EHHQ�
SRVLWLYH�LQ�WKH�ODVW�SHULRG��LW� LV�PRUH�OLNHO\�WR�EH�QHJDWLYH�WKDQ�SRVLWLYH�LQ�WKH�QH[W�
SHULRG��%XW�WKH�+�YDOXH�JUHDWHU�WKDQ�����LQGLFDWHV�WKDW�VRPH�SHULRGV�DERYH�RU�EHORZ�
WKH� WKHRUHWLFDO�PHDQ�DUH�H[WUDRUGLQDULO\� ORQJ��,I� WKH�YDOXH�RI�+�LV�JUHDWHU�WKDQ������
WKH�WLPH�VHULHV�H[KLELW�SHUVLVWHQW�EHKDYLRXU��,I�WKH�WUHQG�KDV�EHHQ�SRVLWLYH�LQ�WKH�ODVW�
REVHUYHG� SHULRG�� LW� LV� OLNHO\� WR� EH� SRVLWLYH� LQ� WKH� QH[W� SHULRG�� 7KH� OHYHO� RI�
SHUVLVWHQFH�LV�PHDVXUHG�E\�KRZ�IDU�+�LV�DERYH������

)RU�YHU\� ORQJ�VHULHV��RU� LQ�RWKHU�ZRUGV�E\� LQFUHDVLQJ� ��+�WHQGV� WR�FRQYHUJH� WR�
YDOXH������7KHUHIRUH�� WKH� UHJUHVVLRQ� UHIHUUHG� WR� DERYH�KDV� WR�EH�SHUIRUPHG�RQ� WKH�
GDWD�SULRU�WR�FRQYHUJHQFH�RI�+�WR������$OVR��WKH�FRUUHODWLRQ�EHWZHHQ�SHULRGV�FDQ�EH�
FDOFXODWHG�DV�IROORZV��3DOOLNDUL�DQG�%ROOHU������������
���������������������������������������������������� 12C )1H2( −= −

τ � ������

$V�D�UHVXOW�RI�%URZQLDQ�PRWLRQ��+ ������& �FDQ�EH�FDOFXODWHG�DV�]HUR��,I�WKH�WLPH�
VHULHV� H[KLELW� SHUVLVWHQW� EHKDYLRXU� �+!����� & � WDNHV� SRVLWLYH� YDOXHV� DQG� DQWL�
SHUVLVWHQW�WLPH�VHULHV�KDV�QHJDWLYH�FRUUHODWLRQ�FRHIILFLHQW��
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3. Empirical Results 

This paper applies Hurst’s R/S (Rescaled Range) analysis to the US dollar and 

Euro against Turkish lira and US dollar-Euro parity within the same time horizons. 

1235 daily observations are taken into consideration between the dates February 02, 

2001 and December 30, 2005 provided by Central Bank of the Republic of Turkey 

(CBRT). Therefore, the R/S analysis is applied to Turkish data when the YTL floats 

freely. Log returns for each time series are obtained first and R/S analysis is 

modelled on a spreadsheet by calculating consecutive sub period Log(R/S) values. 

Number of daily observations taken into consideration for each sub-period can be 

seen in the appendix. Following figure illustrates the graphic of each series in order 

to investigate the time-dependence in foreign exchange volatility and analyze 

whether the volatility tends to rise or subdue during upward and downward trend.  

Fig. 1. Turkish Foreign Exchange between February, 2001-December, 2005 
 

ARCH effect does not seem to exist in any of the given time series but a more 

definite conclusion can be drawn by applying ARCH-LM test to the residuals 

obtained from OLS regression. ARCH-LM test is conducted and results are gathered 

in Table 6 in the appendix. Focusing on the results obtained from ARCH-LM tests, 

null hypothesis is accepted due to the probabilities obtained 0.0850, 0.4873 and 

0.5661 respectively for US Dollar, Euro and US Dollar-Euro parity respectively. 

Therefore, ARCH effect does not seem to exist. Specifically, the volatility does not 

tend to rise or subdue during the upward and downward trend.  
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7DEOH���VXPPDUL]HV�WKH�UHJUHVVLRQ�UHVXOWV�IRU�HDFK�WLPH�VHULHV��+�LV�HVWLPDWHG�WR�
EH� ���������� ��������� DQG� ��������� IRU� &%57�86� GROODU�� &%57�(XUR� DQG� 86�
GROODU�(XUR�SDULW\�UHVSHFWLYHO\��6LQFH�WKH�+XUVW�H[SRQHQW�YDOXHV�DUH�ORZHU�WKDQ�����
IRU� HDFK� FXUUHQF\�� WKHVH� VHULHV� H[KLELW� DQWL�SHUVLVWHQW� EHKDYLRXU�PHDQV�� WKHUH� LV� D�
QHJDWLYH�GHSHQGHQFH�EHWZHHQ�WKH�LQFUHPHQWV��,W� LV�D�FRPPRQ�VHQVH�WKDW�� LI�D�WUHQG�
KDV�EHHQ�SRVLWLYH�LQ�WKH�ODVW�SHULRG��LW�LV�PRUH�OLNHO\�WR�EH�QHJDWLYH�WKDQ�SRVLWLYH�LQ�
WKH�QH[W�SHULRG�� 7KH�PHDQ�UHYHUWLQJ�HIIHFW�LV�VDLG�WR�EH�VWURQJHU�IRU�WKH�VHULHV�86�
GROODU��(XUR�SDULW\�VLQFH�WKH�GHYLDWLRQ�IURP�����LV�KLJKHU���

$OVR��WKH�FRUUHODWLRQ�FRHIILFLHQW�KHOSV�WR�DQDO\VH�WKH�UHODWLRQ�EHWZHHQ�WKH�SHULRGV��
)RU� H[DPSOH� & � FRHIILFLHQW� IRU� &%57�86� GROODU� VHULHV� ���������� LPSOLHV� WKDW�
�������� SHUFHQW� RI� FKDQJHV� LQ� WKH�86� GROODU� FXUUHQF\� DUH� LQIOXHQFHG� E\� WKH� SDVW�
GHYLDWLRQV��7KH�FRUUHODWLRQ�FRHIILFLHQWV�JLYHQ�DERYH�VXSSRUW�WKHVH�FODLPV��1HJDWLYH�
FRUUHODWLRQV� SURYH� WKH� DQWL�SHUVLVWHQW�EHKDYLRXU� DQG�86�GROODU�(XUR�SDULW\�KDV� WKH�
VWURQJHVW�FRUUHODWLRQ�EHWZHHQ�SHULRGV�ZLWKLQ�WKH�ORZHVW�+XUVW�FRHIILFLHQW����+�������
7KH�KLJK�5�VTXDUHG�YDOXHV�DQG�WKH�ORZ�VWDQGDUG�HUURUV�LOOXVWUDWH�WKH�JRRGQHVV�RI�ILW���

)LJXUH���JLYHQ�EHORZ��LOOXVWUDWHV�DQG�JDWKHUV�WKH�UHVXOWV�RI�WKH�UHJUHVVLRQ�DQDO\VLV��
7KH�VROLG�OLQHV�H[KLELW�DQ�XQELDVHG�UDQGRP�ZDON�ZLWKLQ�WKH�+�YDOXH�RI�����ZKHUHDV�
WKH� DFWXDO� UHWXUQV� GHYLDWH� VOLJKWO\� IURP� WKH� UHJUHVVLRQ� OLQH�� 7KH� SDWWHUQV� LQ� HDFK�
VHULHV� VXJJHVW�GLIILFXOW\� LQ� IRUHFDVWLQJ� WKH�7XUNLVK� IRUHLJQ�H[FKDQJH�RYHU� WKH� ORQJ�
WHUP� EXW� QRW� LPSRVVLEOH�� 7KH� +� YDOXHV� DQG� WKH� UHJUHVVLRQ� HTXDWLRQV� FDQ� EH�
FRPSDUHG�ZLWK�WKH�RQHV�REWDLQHG�IURP�WKH�+XUVW�DQDO\VLV��



 
 
 

Mehmet Horasanlı / Central Bank Review 2 (2006) 1-10 

 

6

Fig. 2. An Illustration of Rescaled Range Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Conclusions and Implications 

This paper tests for long-term dependence and deviations from random walk 

hypothesis in the Turkish foreign exchange and its implications to option pricing. 

Results from R/S analysis indicate that the Turkish foreign exchange does not seem 

consistent with random walk hypothesis. The Hurst exponent values lower than 0.5 

asserts that, the Turkish foreign exchange is anti-persistent or mean-reverting. 

Findings are consistent with the ones obtained by Aysoy and Balaban (1996). They 

analyzed a managed float period whereas this paper conducts the analysis when the 

YTL floats freely. They used daily observations of the US dollar and German mark 

against Turkish lira between July 2, 1981 and December 29, 1995 and found that the 

Turkish foreign exchange is anti-persistent or mean-reverting. This implies that the 

structure of the Turkish foreign exchange seem stable considering the two different 

time horizons. 

CBRT-US dollar

y = 0.3601x + 0.1097

R2 = 0.9157

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 0.5 1 1.5 2 2.5 3 3.5

Log(H)

L
og

(R
/S

)

CBRT-Euro

y = 0.364x + 0.1069

R2 = 0.9424

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 0.5 1 1.5 2 2.5 3 3.5

Log(H)

L
og

(R
/S

)

US dollar-Euro Parity

y = 0.1823x + 0.3285

R2 = 0.9552

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.5 1 1.5 2 2.5 3 3.5

Log(H)

L
og

(R
/S

)



XZY�[�\�Y�]�^R_�`ba�cba�d�e f�gJhiY�d�] `ba�e�jSa�d�k>lSY�m�n Y�oqp-r p4s�s�t uwv�xyv�s

�

�
%ODFN	6FKROHV� ������� PDGH� WKH� DVVXPSWLRQ� WKDW� WKH� XQGHUO\LQJ� VWRFN� SULFH�

IROORZV�D�ORJ�QRUPDO�GLVWULEXWLRQ�ZLWK�RQH�GLPHQVLRQDO�%URZQLDQ�PRWLRQ��)LQGLQJV�
RI� WKLV� SDSHU� SURYH� WKDW� HDFK� RI� WKH� FXUUHQF\� UHWXUQV� H[KLELWV� IUDFWDO� %URZQLDQ�
PRWLRQ�ZKLFK�LV�D�JHQHUDOL]DWLRQ�RI�WKH�%URZQLDQ�PRWLRQ�REWDLQHG�E\�UHPRYLQJ�WKH�
ODVW�FRQGLWLRQ��7KH�LPSOLFDWLRQV�RI�WKHVH�ILQGLQJV�RQ�SULFLQJ�FXUUHQF\�RSWLRQV�KDYH�
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6R�� LW� LV� TXLWH� REYLRXV� WKDW� �7�W� z�{ | WHUP� LQ� WKH� GHQRPLQDWRU� RI� G } ~ � � EHFRPHV��
�7�W� z�{ ����z�z���� � DQG� WKH� �7�W� � >�7�W� z�{ | @ � � WHUP� EHFRPHV� �7�W� z�{ � � z } | � � IRU� 86� GROODU�� $Q�
LOOXVWUDWLYH�H[DPSOH�FDQ�EH�XVHG�WR�LQYHVWLJDWH�WKH�HIIHFWV�RI�GHYLDWLRQ�IURP�UDQGRP�
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7KH�WKHRUHWLFDO�SULFH�IRU�WKH�GHULYDWLYH�LV�GHWHUPLQHG�DV����������DQDO\WLFDOO\�E\�
XVLQJ� WKH� %ODFN	6FKROHV� IRUPXOD�� %XW� WUDQVIRUPLQJ� WKH� �7�W�� WHUPV�� RQH� ZRXOG�
FDOFXODWH�WKH�RSWLRQ�SULFH�DV������������7KLV�YDOXH�VKRXOG�EH�VXJJHVWHG�DV�WKH�IDLU�
SULFH�RI� WKH�RSWLRQ��%RWK�WKH�GRPHVWLF�LQWHUHVW�UDWH��U��DQG�IRUHLJQ�LQWHUHVW�UDWH��U ª ��
DUH�UDWHV�IRU�PDWXULW\��7�W���(VWDEOLVKLQJ�%ODFN	6FKROHV�IRUPXOD�JLYHQ�E\������LW�LV�
DVVXPHG�WKDW�H[FKDQJH�UDWHV�IROORZ�D�JHRPHWULF�%URZQLDQ�PRWLRQ��7KLV�DVVHUWV�WKH�
VWDQGDUG� GHYLDWLRQ� WR� LQFUHDVH� E\� WKH� VTXDUH� URRW� RI� WLPH��%XW� WKH� ILQGLQJV� LQ� WKH�
SUHYLRXV�VHFWLRQ�HPSKDVL]H�WKDW�FXUUHQF\�RSWLRQV�DUH�EHLQJ�XQGHUYDOXHG�RQ�WKH�86�
GROODU� DQG�(XUR�E\�XVLQJ� HTXDWLRQ� �����%ODFN	6FKROHV� ������� DVVHUWV� WKDW� WKH� IDLU�
SULFH� LV� FDOFXODWHG� RQO\� E\� HTXDWLRQ� ���� EXW� XQGHU� WKHVH� FLUFXPVWDQFHV� DUELWUDJH�
RSSRUWXQLWLHV�IRU�LQYHVWRUV�ZRXOG�RFFXU��
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