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ABSTRACT

This research sought to identify the optimal level of gold as a reserve asset to be held
in official portfolios in order to enhance stability of nations in times of economic,
financial and/or geopolitical turmoil by preserving the value of assets held in central
bank reserves. After the collapse of the Bretton Woods fixed exchange rate system in
1971, countries moved towards floating exchange rates and the expectation was that
requirement for foreign reserves would decrease. However, central banks currently
hold more foreign exchange reserves, with the aim of enhancing the credibility of their
exchange rate policy. The demand for gold, which was the main reserve asset prior
the collapse of the Bretton Woods system, has increased as a reserve asset once again
following the global financial crisis of 2008 (GFC), given gold’s characteristics as a
safe haven asset and a store of value. The study analysed official reserves of four
countries namely, Malaysia, Turkey, KSA and Pakistan. The countries were taken as a
proxy for OIC member countries. The Black-Litterman model was used to build a new
strategic portfolios with optimal allocation to gold. Another focus of the study was to
identify and measure the determinants of the price of gold, which requires analysis of
the gold market and other macroeconomic variables. By utilizing Multiple Regression
Analysis the study tested the impact of the major economic factors: real interest rates
(RIR), inflation rates (CPI), Dow Jones Industrial Average (DJIA), oil price (OP),
silver price (SP), M2 money supply (M), USA Dollar Trade Weighted Index (USD
Index) and official gold holdings (OGH) on gold prices (GP). To the extent of our
knowledge the impact of OGH on GP have not been studied yet. The monthly data for
the period from January 2005 to December 2014 was employed. The thesis also
identified the opportunity cost of holding gold, in relation to the stock market, for the
four countries under the analysis. The focus was to detect if gold acts as safe haven or
hedge asset in times of distress. The Threshold GARCH (TARCH) model was
utilized. The analysis used daily data for the period 2005-2014 for four OIC member
countries: Malaysia, Turkey, KSA and Pakistan. The data for selling prices of gold
was represented by selling prices derived from Saudi Gold Exchange (SGE), Pakistan
Mercantile Exchange (PMEX), Precious Metals and Diamonds Markets (PMDM) for
Turkey and Kijang Emas for Malaysia. The returns on Saudi Stock Exchange
(Tadawul), Karachi Stock Exchange (KSE), Borsa Istanbul (BIS) and Kuala Lumpur
Composite Index (KLCI) were employed to represent aggregate prices of stock market
investment. The study showed that all countries under the analyses should increase
their gold holdings to preserve the value of the portfolio during times of financial
turmoil. It was also found that gold has safe haven asset features for all four countries
under the analysis which shows that gold outperforms the average portfolio during
times when stock market faces distress. The results of the Multiple Regression showed
that that the variables that have significant impact on GP, for the studied period, are
M2 money supply, SP, DJIA, RIR and CPI.



Ganll adls

JaY Apan )l GiAN A Lhbia) Stal ¢Sl Cadll 4aaS il sl Gal) 138 a
DA e @l g Aol 4 jaall s ALl s Al o 3Y) g aa¥) )l e
s Osin plai Jled) a5 38 all o peaall Talgial 883 s sall Jgeal) dagdy LaliiaY)
OIS i ailall Cojeall aUsi iy Jall Cadld 1971 alall 3 ia¥) Cojeal) Jane il
e Bl 43S el o jlaall adiag Ula (815, ia¥) LS zLiaY) Q8 58 1 ial
okl a1 Cojeall Jare Gl Alaas 3 5e0 Caags J8 (53 (e ST 4ia¥) @l
Ui o) aliay) Ja) S ) — cadll e tlall sl ) @y ) dilaYl e
alal) Zpallall ALl e 5 Bia (5 AT 5y Libaliind Sl maad — 5355 05t aldas e
Cldalia¥) Jidaty Gl 13 A6 dagdll hading s el JualS Caadll (ailadd | ks 2008
L i) o sl s edgn sandl d yall ASLaall 5 (LS iy cbyalle oa s Js2 @Y dpan )l
)y Jadlae ol eyl @D 23 el Ailxia¥) a3 DY) () shadll dakaia Jiad J 58
Lea Cadll ma Ciladae Gl s aad e Lial Cand) 385 bl e JieY) ol 330
st adad A o S SVl dilatie (5 AT Gl priay ol G s alkss
shial) 3l Jaea 1o s At N LdbaiBY) Jalsall S HLEAL Ganyl) A8 daaiall lassY)
«(OP) b&ll jaus (DIIA) eliall Sisa s yi5as ¢(CPI) pauaill Jaas «(RIR)
5ol ma el S5 YAl yEises M2 (M) @8 3 sall s o(SP) Auzadll e
ol G il 13 s (GP) cd Jland e (OGH) Apam il it 53 )15 ((USD Index)
il Jalas 3 G Jald JS8 e o L 1) ol saa i i Al jo a3
Al duadll A6S5 aaay Loagl Candl AE 2014 ey sl 2005 b (e 4 _edl)
Dsaa O Jaill daalall D HY) Jpall L) G Y) G gmn Bl Lk o) Baa )Y
Ll o5 il Y clish & A Jual g DS Jazy cdll (IS o)) CaSS ga 38 )
3 Jadsill J3A - (Threshold GARCH) (il aladl SIA jlasi®U da g pliall (il =3 gaiy
Ol Adaia 8 eloacl) da ¥ Jsall 2014-2005 5 il Ay bbby
Aaleiall bl Bl o5 Sl s A smadl Gy jall 4SLedl) 5 LS 555 Ll (o8 5 oaDhusY)
(PMEX) il (liusl dua 505 ¢(SGE) 4 sandl candll ) 33 (ga A oy Slady
(Kijang Emas) o) §lasSs LS 5l dasilly (PMDM) osbal¥l 5 &l (palaall (3 sms s
GsY) By o(Jsh) A gmaal) Al (gl (g JS iy Ailaia¥) o Ly allad dpeailly
(KLCI) Sl ,ssal YIS 58505 ¢(BIS) Jstibans) 4y 535 «(KSE) (o) S (4 ALl
JS O aamiall Hlas¥) il < jedal ALl (31 55V (5 g ol Hlafiin ddlaa) Jlanl Jiadl
Jazs ¢(DJIA) eliall iga gy plisay ¢(SP) dadll jaug «M2 (M) g8l 2 5all (e
A (GP) 2l el o yiiea il Lgal (CPI) aduzaill Jaxa s ¢(RIR) (ssiadl 5080
Lu;\sqs}\w@gtéjizggéagj‘y\ Jsll ol e i Sl )@:Lai Lelilas 23l 5yl
Caaly Jaal candl) o ) Leagl Gl Jia i Aallal) el Y1l of INMA Jadlaall 4 e
JYA Ladlaall Aaledll calailal) e cndl) (3585 jeday Laa Lgmsaa Zau )Y J gall cpal 3 adly

e Y AL 31 5V (3 sl Lo an) 8 ) oyl



APPROVAL PAGE

The thesis of Kamola Bayram has been approved by the following:

Adam Abdullah
Supervisor

Ahamed Kameel Mydin Meera
Co-Supervisor

Salina Hj. Kassim
Internal Examiner

Rosylin Mohd Yusof
External Examiner

Shabri Abd. Majid
External Examiner

Radwan Jamal Yousef Hussein
Chairperson



DECLARATION

| hereby declare that this dissertation is the result of my own investigation, except
where otherwise stated. | also declare that it has not been previously or concurrently
submitted as a whole for any other degrees at IIUM or other institutions.

Kamola Bayram

Signature............ooovviiiiiiiiiiiiiinni. Date ......cooovvvviiiiiinns



INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

DECLARATION OF COPYRIGHT AND AFFIRMATION OF
FAIR USE OF UNPUBLISHED RESEARCH

IDENTIFYING THE OPTIMAL LEVEL OF GOLD AS A
RESERVE ASSET FOR OIC COUNTRIES

| declare that the copyright holder of this thesis are jointly owned by the student and
IHUM.

Copyright © 2017 Kamola Bayram and International Islamic University Malaysia. All rights reserved.

No part of this unpublished research may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise without prior written permission of the copyright holder
except as provided below

1. Any material contained in or derived from this unpublished research may
be used by others in their writing with due acknowledgement.

2. 1IUM or its library will have the right to make and transmit copies (print
or electronic) for institutional and academic purposes.

3. The HHUM library will have the right to make, store in a retrieved system
and supply copies of this unpublished research if requested by other
universities and research libraries.

By signing this form, I acknowledged that | have read and understand the UM
Intellectual Property Right and Commercialization policy.

Affirmed by Kamola Bayram

Signature Date

Vi




This thesis is dedicated to my beloved parents

vii



ACKNOWLEDGEMENTS

| owe my greatest debt to my primary supervisor Dr Adam Abdullah. His unwavering
support and intelligent guidance have enabled me to sustain every step of my Ph.D.
journey. | am so fortunate and privileged to have the opportunity of studying and
conducting research under such a great mentor.

| am also grateful to my second supervisor Dato Prof Dr Ahamed Kameel
Mydin Meera for his insightful comments and instruction.

My utmost pleasure to dedicate this work to my dear parents and my family,
who granted me the gift of their unwavering belief in my ability to accomplish this
goal: thank you for your support and patience.

I wish to express my appreciation and thanks to those who provided their time,

effort and support for this project. To the members of my dissertation committee,
thank you for sticking with me

viii



TABLE OF CONTENTS

A 0] 1 - (o) SRR i
ADSIFACE IN ATDIC ....c.iiieiiiece et re e neanes iii
APPIOVAI PAGE ...ttt \Y;
(D= Tod = o] o OSSPSR v
LO00]0)Y/ 4T 1| SO URTR TSRS vi
=T [T 1 [0 o[PS SPR vii
ACKNOWIBAGEMENTS ...ttt viii
LISt OF TADIES ...t nra e Xi
LISE OF FIQUIES ...ttt xii
CHAPTER ONE: INTRODUCTION ....ccoiiiiiiiesieiisiesenee e 1
1.1 Background of the StUdY .........c.ccoveiiiieiic e 1
1.2 Problem Statement..........ooveiiiie e 5
1.3 PUrpose Of the StUAY .......cccvoiiiiiiiece e 6
1.4 ReSEarch ODJECTIVES.......ccciiiiiiieieeieiee e 8
1.5 ReSearch QUESTIONS.......cvicivieiieciree ittt ste ettt re e saee s beeerne s 8
1.6 Significance of the STUY ..........ccoviiiiiieie e 8
1.7 Organization Of the StUAY ........c.cooveiiiiiiiece e 10
CHAPTER TWO: LITERATURE REVIEW..........ccooviieieeee e 11
2200 A 101 (oo (101 1o o SRS RUSTR 11
2.2 Monetary History of Gold in Muslim World.............c.cccooveiiiieiiciece, 11
2.3 Mechanics of the Gold Market ..........cccooviieiiiieiee e 18
2.4 Allocated Gold versus Unallocated Gold ............cccoevveieiieiiieieeccce 19
2.5 Accounting Regulations of IMF for Gold ReServes.........cccocceevveverveeennnnn 22
2.6 Determinants 0f GOId PriCES..........covveiiiiie i 24
2.7 Opportunity Cost of Holding Gold ..o, 31
2.8 Composition of Official RESEIVES .........ccccvveiiiiiiicce e 35
2.9 Gold and Portfolio DIiversifiCation ...........ccccovveerieeniene e 38
2.10 Models Used in Asset AHOCAtION ........ccocveviieiiiieiiecee e 38
2.10.1 Mean Variance APProach ........ccceereririninienese e 38
2.10.2 Intuitional APProach .........cccceviiiie i 41
2.11 Behavioral FINANCE .......c.cccoviiiiciiece ettt 42
2.11.1 Development of Behavioral FINanCe.............ccccoovvevieiiicvie e 42
2.11.2 The Elements of Behavioral Finance...........ccccoccevvevviieiienncennn, 44
2.11.3 OVErCONTIABNCE ....cvvieiicciie et 46
2.11.4 Overconfidence and the Black-Litterman Model.............c.cccoevnen. 49
2.12 SUMIMAIY ...eiieiiiie ettt et e e s e e snb e e e sne e e asneeenseeeanes 51
CHAPTER THREE: METHODOLOGY ......ccooiiiiiieeceeeeeee e 57
K200 A 101 0o [ Tod 1 o o PSSR 57
3.2 Multiple Regression ANAIYSIS.........ccceiieieiieieiie e 59
3.2.1 Classical Assumptions in Regression Analysis .........ccccoccvvvvervenene 61
3.2.1.1 NO MulticolliNearity ..........cccooereeniiriiee e 61
3.2.1.2 Non-autocorrelation..........cccceveeie e 62



3.2.1.3 The disturbances are normally distributed..............ccccoenene. 62

B2 2 DA ...t 63
3.3 GArCh MOGEIS.....c.eeeiiiiieiee s 67
3.3.1 Asymmetric GARCH MOodEelS..........ccoeviiiiiieircccecce e 69
3.3.2 Threshold GARCH (TARCH) Model.........ccccovoviiiiiniiiece e 70
3.3.3 Augmented Dickey-Fuller (ADF)......cccccvoveiieiieicceece e 71
3.4 Black Litterman MOel............ooiiiiiiiiieie e 74
3.4.1 The Black-Litterman FOrmula ...........cccoovvinniiiincneceeen, 75
3411 INVESEON VIBWS ....veeieeiieiieeiieeieestee et 75
3.4.1.2 1 — Risk Aversion CoeffiCient .........ccceveveniiiiniiniiniciiiien, 76
3.4.1.3 Q — Variance-Covariance Matrix of Error Terms ................ 77
3.4.1.4 T — SCAlAI....oiiiiiieee e 78
3.4.1.5Q — VIEW VECION ....ciiiieiiecieeie et 79
3.4.1.6 Building the INPULS .......ccovevieieciee e 80
3.4.2 Behavioral Finance and the Black-Litterman Model........................ 81
3.4.3 The Black-Litterman Model and the Utility Function ...................... 82
3.4.4 Bayesian APProach ........ccceeiieiiiiiesise e 86
3.4.5 Data and Implementation............cccccevveveiiieiecie e 87
3.5 SUMIMAIY ..o 89
CHAPTER FOUR: RESEARCH FINDINGS AND DISCUSSION .......ccccoveuee. 90
o I (oo [FTox o] PSPPSRSO 90
4.2 GOld Price DetermMiNantS........c.cccveueieereerieneeseeieseeseeeesseesseeseesseeseeeneeenes 90
4.2.1 Supply and Demand of Gold............ccceeviiiiiiiccccce e 90
4.2.1.1 GOld DEMAN.......eeiieieiieiir e e 90
4.2.1.2 GOId SUPPIY ..ot 93
4.2.2 General Trend of GOld PriCeS ......cccvvvereeieiieie e 94
4.2.2.1 Global Financial Crisis and Gold Prices..........cc.ccocuvvvervenne. 95
4.2.3 Correlation ANAIYSIS .........cooiiiiiiii e 97
4.2.4 Regression ANAIYSIS.......ccviieiieiiiie e 103
4.2.5 Results of the MOl ..........ccoiieiiieieee s 116
4.3 Opportunity Cost of Holding Gold .............cceeveiiiiciiccceceee e 118
4.3.1 Opportunity Cost of Holding Gold: Case of Turkey...........cccccveneeee. 118
4.3.1.1 Estimation Results (TUrkey) ........cccoovevieiieeniieiiic e 123
4.3.2 Opportunity Cost of Holding Gold: Case of Malaysia ..................... 124
4.3.2.1 Estimation Results (Malaysia)..........ccccoervrininiiniininieen 128
4.3.3 Opportunity Cost of Holding Gold: Case of KSA .........cccccovvviveenen 129
4.3.3.1 Estimation Results KSA ... 133
4.3.4 Opportunity Cost of Holding Gold: Case of Pakistan....................... 135
4.3.4.1 Estimation Results (Pakistan) ..........ccocvvviiinininniiienn 139
4.4 Strategic Asset Allocation of Official RESEIVeS .........cccceevvevieiiiccieciee, 140
4.5 SUMIMAIY ...tttk ettt et 153
CHAPTER FIVE: CONCLUSION ..ottt 155
5.1 Main FINAINGS ..c.vviiiieiieiieecee ettt 155
5.2 Theoretical and Policy IMplicationS...........cccccveveiiieiieie e 157
5.3 The Limitations of this Study and Future Research ..........cccccooevniininnnn. 158
REFERENGCES. ........o oottt 159



Table 3.1
Table 3.2
Table 3.3
Table 4.1
Table 4.2
Table 4.3
Table 4.4
Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Table 4.10
Table 4.11
Table 4.12
Table 4.13
Table 4.14
Table 4.15
Table 4.16
Table 4.17
Table 4.18
Table 4.19

Table 4.20

LIST OF TABLES

Description of Methods and Variables used to Measure Objectives

Names, Descriptions and Notations of Variables

Descriptive Statistics

Interpretation of Different Values of Correlation Coefficient (R)

Correlation Matrix
ADF Unit Root Test Results
ADF Unit Root Test Results

Results of the Model

Results of the Breusch-Godfrey Serial Correlation LM, Breusch-
Pagan-Godfrey Heteroskedasticity Test and Jarque-Bera Tests

Descriptive Statistics

Estimated Cross-Correlation (Turkey)

Descriptive Statistics (Malaysia)

Estimated Cross-Correlation (Malaysia)

Descriptive Statistics (KSA)

Estimated Cross-Correlation (KSA)

Descriptive Statistics

Estimated Cross-Correlation (Pakistan)

World — Allocated Reserves by Currency for 2015 Q4
Variance-Covariance Matrix of Excess Returns (X)

Return Vectors and Resulting Portfolio Weights for CBRT
Return Vectors and Resulting Portfolio Weights for BNM
Return Vectors and Resulting Portfolio Weights for SAMA

Return Vectors and Resulting Portfolio Weights for SBP

Xi

57
67
88
98
103
109
115

116

118
119
122
125
127
130
133
136
139
140
141
144
147
150

152



Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7

Figure 4.8

Figure 4.9

Figure 4.10

Figure 4.11

Figure 4.12

Figure 4.13

Figure 4.14

Figure 4.15

Figure 4.16

LIST OF FIGURES

Portfolios Derived for a Different Level of Risk Aversion.
Quadratic Utility Function

Behavioural Finance Utility Function

Black-Litterman Utility Function

US Long Term Bonds Vs 3 Months T-Bills

Gold Demand Trend 2000 and 2014

Net Gold Purchases by Central Banks (Tonnes)

World Gold Reserves (Tonnes)

World Gold Supply 2013

Top Ten Gold Producing Countries (2013)

Gold Price Performance (2007-2008)

Financial Performance of Selected Assets (2007-2008)

Correlation of Real Interest Rates with Natural Logarithm of Gold
Prices

Correlation of Inflation Rates with Natural Logarithm of Gold
Prices

Correlation of DJIA with Natural Logarithm of Gold Prices

Correlation of Crude Oil Prices with Natural Logarithm of Gold
Prices

Correlation of Natural Logarithm of Silver Prices with Natural
Logarithm of Gold Prices

Correlation of M2 Money Supply (M) with Gold Prices

Correlation of USA Dollar Trade Weighted Index with Gold
Prices

Correlation of Official Gold Holdings with Gold Prices

Natural Logarithm of Gold Prices (2005 -2014)

Xii

77
83
84
85
89
01
92
92
03
04
96
97

99

99

100

100

101

101

102
102

104



Figure 4.17
Figure 4.18
Figure 4.19
Figure 4.20
Figure 4.21
Figure 4.22

Figure 4.23

Figure 4.24
Figure 4.25
Figure 4.26
Figure 4.27
Figure 4.28
Figure 4.29

Figure 4.30

Figure 4.31

Figure 4.32

Figure 4.33

Figure 4.34
Figure 4.35
Figure 4.36
Figure 4.37
Figure 4.38
Figure 4.39

Figure 4.40

US Real Interest Rates (2005 -2014)

US Inflation Rates

Natural Logarithm of DJIA (2005 — 2014)
Natural Logarithm of Oil Prices (2005 — 2014)
Natural Logarithm of Silver Prices (2005 — 2014)
Natural Logarithm of M2 Money Supply

Natural Logarithm of USA Dollar Trade Weighted Index (2005 —
2014)

Natural Logarithm of Official Gold Holdings (2005 -2014)

First Difference of Natural Logarithm of Gold Prices (2005-2014)
First Difference US Real Interest Rates (2005-2014)

First Difference US Inflation Rates (2005-2014)

First Difference of Natural Logarithm of DJIA (2005-2014)

First Difference of Natural Logarithm of Oil Prices (2005-2014)

First Difference of Natural Logarithm of Silver Prices (2005-
2014)

First Difference of Natural Logarithm of M2 Money Supply
(2005-2014)

First Difference of Natural Logarithm of USA Dollar Trade
Weighted Index (2005-2014)

First Difference of Natural Logarithm of Official Gold Holdings
(2005-2014)

Natural Log of Gold Price (Turkey)
Gold Return (Turkey)

Natural Log of BIS100 Index

Stock Market Return (Bis 100)
Natural Log of Gold Prices (Malaysia)
Gold Returns (Malaysia)

Natural Log of FBMKLCI

Xiii

105
105
106
106
107

107

108
108
110
111
111
112

112

113

113

114

114
120
120
121
121
125
126
126



Figure 4.41
Figure 4.42
Figure 4.43
Figure 4.44
Figure 4.45
Figure 4.46
Figure 4.47
Figure 4.48
Figure 4.49
Figure 4.50
Figure 4.51
Figure 4.52
Figure 4.53
Figure 4.54
Figure 4.55
Figure 4.56
Figure 4.57

Figure 4.58

Stock Market Return (FBKLCI)

Natural Log of Gold Price (KSA)

Gold Return (KSA)

Natural Log of SASEIX

Stock Market Return (SASEIX)

Natural Log of Gold Price (Pakistan)

Gold Returns (Pakistan)

Natural Log of KSE

Stock Market Return (KSE)

Performance of Various Assets during GFC
CBRT Reserve Composition as 2015 Q4

CBRT Portfolio Allocations (Current vs Posterior)
BNM Reserve Composition as 2015 Q4

BNM Portfolio Allocations (Current vs Posterior)
SAMA Reserve Composition as 2015 Q4

SAMA Portfolio Allocations (Current vs Posterior)
SBP Reserve Composition as 2015 Q4

SBP Portfolio Allocations (Current vs Posterior)

Xiv

127
131
131
132
132
136
137
137
138
142
143
145
146
148
149
150
151

153



CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND OF THE STUDY

One of the major developments in the global financial system over the past two
decades was the rapid growth of foreign exchange reserves around the world
(Mohanty and Turner, 2006; ECB 2006; Hu, 2010). The phenomenon arises as a
response to the financial crisis of 1990’s when emerging markets started to
accumulate enormous amounts of foreign reserves as a self-insurance against the
volatility associated with the financial globalization (Aizenman and Marion, 2003;
Aizenman and Lee, 2008; Cheung and Ito, 2009).

Due to its role as an international reserve currency, biggest share of foreign
reserves held by central banks consists of U.S. dollars (Bordo and Eichengreen, 1993;
Bordo, 2008; Eichengreen, 1993, 2004, 2011).

Central bank reserve managers are responsible to their citizens and government
for the prudent management of what is part of the wealth of the nation. During 1990s
the central bank reserve managers were obliged to obtain a financial return or yield
from national reserves whereas after the global financial crisis of 2007 — 2008 (GFC)
stability and prudence considered to be more vital. Therefore, the official reserves
aimed to cover not only day to day needs for foreign exchange but also preserve their
value during times of economic turbulence (WGC 2010a).

The GFC explicitly showed that the U.S. economy and its financial system are
fragile in nature and not protected against economic shocks. Therefore, following the

GFC central bank reserve managers started to consider the diversification of official



reserves and change the composition of official reserves (Aizenman et al., 2015).
Despite the fact that the major share of official reserves is still composed of the U.S.
dollar denominated assets, the share of other currencies and commodities such as
Chinese renminbi (RMB) and gold is growing significantly over the time (WGC
2015).

Much research also points to the benefits of inclusion of gold holdings as
leading to a more balanced portfolio (Johnson and Soenen, 1997; Aggarwal and
Soenen, 1988; Sherman, 1982; Ciner, 2001; Egan and Peters, 2001; Davidson et al.,
2003; Draper et al., 2006). Gold reserves are especially important during times of
financial or geopolitical turbulences (Harmston, 1998). Traditionally gold has played
an important role during times of political and economic turmoil and during equity
market crises; when gold has responded with higher prices (Koutsotiannis, 1983;
Melvin and Sultan, 1990; Cai et al., 2001; Smith, 2002; Lawrence, 2003).

In the 2004 period as the dollar weakened, gold reached a 16-year high driven
also by uncertain economic conditions and geopolitical tensions. (Tuley and
Lucey,2006). Therefore, gold is a perfect diversifier which can help reserve asset
managers reduce the portfolio risk and preserve the wealth. It is routinely used as
a long-term inflation hedge by investors. However, adding gold into a portfolio can
also help to reduce risk in other ways. First, holding “allocated gold’ incurs no credit
risk. Therefore, it is a commonly-used safe haven asset. Gold has a negative
correlation to the US dollar. This makes it an effective hedge against future dollar
weakness. This characteristic of gold is particularly relevant for reserve asset

managers who anticipate that the RMB will emerge as a serious challenger to the

! For example, during the first nine months of 2015 Bank of Russia added 112 metric tonns of gold to
its official gold reserves so that increasing it to 1,300 metric tonns which composes 9% of total foreign
reserves (Reva, M. 2015)


http://www.gold.org/investment/why-invest-gold/institutions
http://www.gold.org/reserve-asset-management/buying-gold

dollar as the world’s reserve currency. Gold is also useful for those who impose
constraints on their allocations to dollar-denominated assets. Furthermore, gold has
little or no correlation to other traditional or alternative reserve assets (Baur and
Lucey, 2010). The diverse drivers of gold supply and demand are independent of, and
in many cases opposed to, the forces that determine the value of other assets. This
makes gold an effective diversifier that can have a significant positive impact on
portfolio performance.

For years, a common reason of reluctance of western investors in investing in
gold was that gold has no yield. Meanwhile, following the unconventional monetary
policies such as zero interest rates and recently introduced negative interest rates,
more than USD 7 Trillion of bonds now are sentence to negative yields. Dissimilar to
the rest of the financial assets inclusive of sovereign bonds, physical gold does not
have counterparty risk (Mylchreest, 2016). Therefore, following GFC for the first time
in two decades, central banks turned into net buyers of gold. In 2011 alone 400 tonnes
of gold was purchased by central banks, partly as a response to the reduction of
sovereign bonds attractiveness driven by the sovereign debt crises of 2011-2012
(WGC 2012).

Historically, holding large piles of gold indicated global power, as gold and
silver where the foundations of the traditional monetary system?. The UK, the greatest
economic power in Europe during 18™ century accumulated a massive amount of
gold. Under the gold standard, London established its status as the global financial

market and acted as the lender of the last reserve for gold by the early 20™ century.

2 As December 31, 2014 the share of gold in official reserves of Western European countries was as
follows: Germany — 67.7% (3,380 metric tons), Italy — 66.5% (2,450 metric tonnes), France — 65.6 %
(2,440 metric tons), the Netherlands — 55.0% (620 metric tonnes). The share of gold held by ECB (500
metric tons) constitutes 26.4% of total foreign reserves. U.S. holds 8,130 metric tons of gold which
compose 71.9% of national reserves.


http://www.gold.org/supply-and-demand

More recently, under the Bretton Woods system after the WWII, the U.S. dollar, the
only currency pegged to gold, became the key currency for international goods and
assets trading. Even after the collapse of the Bretton Woods system, the U.S. remains
the dominant economic power and the largest gold holder. Noteworthy that, only in
few European countries and in the U.S. the share of gold in foreign reserves is more
than 50%. In the rest of the world this figure is about 3 -5%. Consequently, large gold
positions of a central bank remain a signal of economic might, as may be the case if
gold provides ‘safe haven’ services at times of global turbulence (Aizenman and
Inoue, 2013).

Emerging economies such as China, India and Russia started to sharply
increase their official gold holdings aftermath of the GFC. Today Russia and China
buy gold to get rid of the weakening dollar. According to the recent statistics, central
banks of China and Russia have been adding to their gold reserves. So that, as of
December 2015, China is 6™ largest gold holder in the world, Russia is the 7™, and
India is the 11™ largest. Vast amount of the recent research and articles suggest that
these countries are likely to continue to add to their official gold holdings. This trend
is consistent with desire of ‘super emerging markets’ to signal their economic power,
to diversify their official reserves, and to insure themselves during the global
turbulence (Aizenman and Inoue, 2013).

However, central banks of members of the Organisation of Islamic Countries
(OIC) have a very negligible allocation to gold, 5.9% of total world gold reserves.
Given the safe haven characteristics of gold during the times of financial and/or
geopolitical turmoil it is crucial to build up sound gold reserves to prevent Muslim

nations from any undesirable ‘black swan’ event.



1.2 PROBLEM STATEMENT

After the collapse of the Bretton Woods system in 1971, when exchange rates were
fixed, countries moved towards floating exchange rates and the expectation was that
requirement for foreign reserves would decrease. On the contrary, central banks today
hold even more foreign exchange reserves mainly with objective to enhance the
credibility of their exchange rate policy. To be a credible medium of exchange, a
measure of value and a standard of deferred payment, currency have to retain its store
of value function and preserve its purchasing power (Abdullah, 2015a). If money is a
good store of value, then its purchasing power should be preserved from the time
money is received until it is spent (Meera and Larbani, 2009). However, in
contemporary financial system, money is not a good store of value since its value
generally depreciates over time, i.e. its purchasing power erodes due to inflation
(Meera and Larbani, 2009).

Starting from the demise of the Bretton Woods system U.S. dollar substantially
lost its value. In such a way that, in 1971 the price of one ounce of gold was USD 35,
whereas in time of writing (20 April 2015) the price of one ounce of gold is USD
1,254. Accordingly, the value of one dollar in 1971 has fallen to 3 cents in 2016
(=35/1,254), which indicates to the catastrophic collapse in the store of value function
of money, during 44-year period of the fiat money standard.

Gold, which was the main reserve asset prior the collapse of the Bretton
Woods system gained in popularity as a reserve asset again following the GFC, given
gold’s characteristics as a safe haven asset and a reliable store of value? Gold’s
negative correlation with the U.S. dollar is in fact one of gold’s qualities that many
central bank reserve managers consider particularly attractive as a reserve asset: it can

serve as a hedge against dollar assets (Bhatia, 2012).



Today one can only assume that central banks do hold the physical gold since
according to the requirement of IMF central banks treat gold in vault and gold
receivables as a same line item. Note that, despite the fact that in sake of transparency
commercial banks for example required treating cash in bank and cash receivables as
a separate line items, IMF do not stick on the same principle of transparency when it
comes to the official gold holdings (Abdullah, 2015a).

It is remarkable that only few European countries and the U.S. official gold
holdings constitute more than 50% of total reserves. In the rest of the world, especially
in emerging market economies, this figure is about 3 -5%. Given this under-allocation
to gold nowadays it is a significant phenomenon for the emerging market central

bankers to identify the optimal level of gold (Bhatia, 2012).

1.3 PURPOSE OF THE STUDY

The central bank reserves managers should have a clear picture of the mechanism of
assets they hold in their portfolios. To understand the future behaviour of an asset the
reserve manager should know the factors that influence the price of that asset.
Another, crucial step is to identify what is the opportunity cost of holding the
particular asset in relation to another. Some assets may have good return during
normal times but during times of downturn they may follow the general trend, high
positive correlation with other financial assets. On the other hand, some assets may be
not appealing to the investor during normal times, but significantly over perform the
market during times of turbulence. Therefore, the task of the reserve manager is to
build a balanced portfolio which will preserve its value in all states of the market, by

identifying the optimal weights of the assets included.



The purpose of the thesis is to identify what are the factors that determine the
price of gold, what is the opportunity cost of holding gold in relation to the stock
market and to identify the optimal level of gold to be allocated in official reserves of
OIC member countries which can help to survive any potential financial, global or
geopolitical crises.

The study takes four countries as a proxy for OIC namely, Malaysia, Turkey,
Pakistan and Saudi Arabia. The countries represent different geographical areas and
also have a well-developed Islamic Finance Industry. The countries also classified as
the most influential governments among the OIC member countries in terms of
political, religious and economic weight activity?

As gold has been a liquid asset for centuries with the property to hedge against
inflation (Christie-David et al., 2000; Faugere and Van Erlach, 2006; Kaufmann and
Winters, 1989; Sjaastad and Scacciavillani, 1996; Tkacz 2007), in times with and
without the Gold Standard, much has been written about the influences on the price of
gold. However, to our knowledge the literature on the gold price determinants does
not examine the effect of the official gold holdings on the price of gold. This study
shall fill this gap.

It is also very crucial to identify what is the opportunity cost of holding gold
for a reserve manager. How gold acts during times of turbulence in countries under
the analysis. Does it display the features of a hedge asset or does it behave as a safe
haven asset.

And finally, what is the exact amount of optimal gold holding for each of four

central banks under the analysis.

3 The Organization of the Islamic Conference (OIC) — One Page Summary https://www.scribd.com/
document/296491731/01C-Overview-and-Analysis-1
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https://www.scribd.com/%20document/296491731/OIC-Overview-and-Analysis-1

The purpose of the thesis is to conduct appropriate analyses to find solve the

mentioned problems.

1.4 RESEARCH OBJECTIVES

The study aimed to achieve the following objectives:

1.

To identify the determinants of the price of gold, which requires the
analyses of the gold market and other macroeconomic variables.

To identify the opportunity cost of holding gold, in relation to the stock
market.

To establish the optimal level of gold as a reserve asset for OIC member

countries to enhance stability.

1.5 RESEARCH QUESTIONS

1.

2.

What are the factors determining the gold prices?

What is the opportunity cost of holding gold, in relation to the stock
market?

What is the optimal level of gold as a reserve asset for OIC member

countries?

1.6 SIGNIFICANCE OF THE STUDY

In a number of countries, especially emerging market economies, the public sector has

in recent years been accumulating sizeable cross border financial assets, mainly in the

form of official foreign exchange reserves. World reserves have risen from USD 1.2

trillion in 1995 to above USD 11 trillion in 2015, growing particularly rapidly since



2002 (ECB, 2006). A significant proportion of these newly accumulated reserves is
invested in U.S. Treasury securities. Because, treasuries are seen as a safe investment.
The GFC explicitly showed that U.S. economy and its financial system are fragile in
nature and not protected against economic turbulences.

Therefore, central bank reserve managers whose objective is to preserve the
value of the official reserves started to look at alternative assets.

Gold is only precious metal accepted as a reserve asset. Gold is negatively
correlated with other financial assets held in central bank portfolio; it is no one’s
liability and therefore has zero credit risk (WGC 2010a; Tuley and Lucey, 2006;
Aizenman et al., 2015).

The price of gold is affected by various macroeconomic factors (Harmston,
1998; Smith, 2001; Vural, 2003; Tully and Lucey, 2007; Topcu, 2010). However, we
don’t know what is the correlation sign between gold prices and official gold holdings
and if this correlation is significant. Furthermore, the investor should identify what
kind of behaviour an asset shall demonstrate during the times of financial distress.
Some assets may have an outstanding performance during normal times, which are
known as hedge assets. On the other hand the assets which outperform the market
during the times of financial turmoil and uncertainty are known as safe haven assets.
Safe haven assets may not be as much attractive as hedge assets during times of
stability; despite of this a reserve manager should have an allocation into the safe
haven assets to preserve the value of the portfolio during times of crisis.

Unlike developed countries, emerging countries do not have large gold
reserves. Countries like China and Russia started to diversify their official reserves
away from US debt government debt. However, it’s not clear what is an optimal

amount of gold central banks should keep to preserve the value of the portfolio.



The study will contribute to the existing research by determining the factors
which affect the price of gold, identifying what role (safe haven or hedge asset) gold
plays in jurisdictions under the analysis, and establishing the optimal level of gold

reserves in order to help OIC countries withstand financial turmoil.

1.7 ORGANIZATION OF THE STUDY

This research is organized into five chapters. Chapter one is an introduction and
includes the background of the study, the purpose of the research, the research
questions and objectives, as well as the significance of the research. Chapter two
provides a review of the relevant literature. Chapter three presents the research
methodology, whilst chapter four present the research findings and discussion, and

chapter five provides some concluding remarks and recommendations.
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