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Abstract:  Speculative bubbles present a problem for the development of sophisticated financial markets in developing economies.  This paper discusses the evolution of regulatory institutions in Pakistan pertaining to the Karachi stock exchange and empirically tests for the presence of stock market bubbles in that stock market in recent years.  A fundamental is estimated using a VAR approach, and residuals of this fundamental are tested for trends using Hamilton regime switching and Hurst rescaled range methods.  Nonlinearities beyond ARCH are also tested for using the BDS test.  We are unable to reject the hypothesis of no bubbles or non nonlinearities during the period studied, indicating that Pakistan faces this difficult problem in developing appropriate regulations and institutions for the oversight of its financial markets.
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Introduction
Over the last two decades many developing countries have pursued public policies to foster financial market development through building regulatory frameworks and institutional development so that these markets may play a greater role in mobilizing capital for economic development. In some countries the impetus for such policies arose from an endogenous demand from the capital market participants, and in others from international development agencies. Substantial resources have been spent on financial markets development in efforts to transform the financial sector landscapes and bring the markets and institutions into the 21st century.  
The capital market developments across countries have taken place in the backdrop of economic liberalization and a shift to market-based policies, which have greatly increased capital mobility across boarders. In a number of countries while it has led to exponential growth in the market capitalizations and turnovers, it has been accompanied by increased volatility. In many cases it has sparked spells of apparent speculative bubbles when the assets prices seem to be disconnected from the economic fundaments. On the other hand one might expect that with capital market development the incidence of speculation should subside and valuations would come to rest on fundamentals. Therefore, the question is to what extent the capital markets development has affected the incidence of speculation. 
In this paper we address one aspect of the quality of the capital market, the appearance of speculative bubbles in the stock markets. Specifically, we study the case of Pakistan, an emerging market where significant regulatory reforms, institutional built-up and financial sector development took place over a relatively short-period. The capital markets development has been country’s declared public policy, prodded and underwritten by the international development institutions as a central piece in the overall economic development strategy. Pakistan was among the foremost countries to lift restrictions on the capital flows and equity ownership. Favorable policies to encourage foreign investment and privatize state owned enterprises (SOE’s) were put into place in the early 1990’s. The country’s major stock exchange, the Karachi Stock Exchange (KSE) is one of the oldest stock exchanges among the developing countries, and its basic institutional framework has been in place for over 60 years, unlike some other emerging markets where such institution were built up relatively recently. The Pakistan economy has remained a largely free-market one with a strong private entrepreneurship tradition, despite the presence of some socialist sectors and efforts at times to pursue an Islamic economics path. The country, therefore, is an interesting case study of the public pursuit of capital markets development.

The rest of the paper is organized as follows. We present an overview of the capital markets development in Pakistan since early 1990’s and of the KSE, the dominant stock exchange in the country. The following section reviews the literature on speculative bubbles, and is followed by a description of our methodology and data. Empirical results are presented next, and the final section presents our conclusions.

Capital Markets Development in Pakistan
Capital markets development in Pakistan can be characterized as occurring in four broad phases. Since the early 1950s the economic policies predominantly reflected a command-and-control approach based on central planning for economic management and development. The second phase (1973-1988) reflected a national pursuit of a form of Islamic-socialism. The first two pre-liberalization phases were, therefore, characterized by financial repression.  The third phase, the liberalization phase, marked a shift towards a market-based economy and is characterized by liberalization of external account, removal of regulatory barriers on private and foreign investment, building up-of the financial regulatory framework and institutions, and deregulation of financial markets. The fourth phase, 2002 onward, has been marked by a continuing drive towards maturation of financial institutions, and deepening and broadening of financial markets.
The landmark year in the Pakistan’s capital markets development was 1991 when the country’s markets were substantially opened to the international investors. This was part of a larger set of measures to place the economy on market-based principles. The package included measures to liberalize foreign exchange regulations and foreign trade. Decisions were made to privatize industrial units and banks, which had been nationalized earlier. Securities markets were deregulated and auction markets for government securities were established. The regulatory controls on corporate public offering of equity and on foreign ownership and underwriting of securities were removed. Major changes in the tax system were simplification and reduction of tax rates, including exemption of capital gains on equity stock and a tax holiday for selected industrial and financial institutions. 

As a result of post-1991 liberalization, the financial sector saw establishment of private sector mutual funds, off-shore funds, creation of Employees’ Stock Option Plans, corporate brokerage houses, investment advisory firms, many in collaboration with foreign securities firms and investment banks. A process of privatization of nationalized commercial banks was initiated during the year 1991-92 and two state-owned banks, the Allied Bank Limited (ABL) and the Muslim Commercial Bank (MCB), were partially denationalized and their management transferred to the private sector.  A number of private commercial banks were established creating greater competition within the banking industry. Controls on interest rates charged on bank loans and paid on deposits were also removed. The banking sector’s balance sheets were strengthened by removing non-performing loans (NPLs), and strengthening the legal framework for the recovery of bank dues. A credit rating agency, the Pakistan Credit Rating Agency, Limited (PACRA), was established in August 1994 as a joint venture between the International Finance Corporation (IFC), International Bank Credit Analysis, Ltd. (now Fitch/IBCA) of UK, and the Lahore Stock Exchange. A second credit rating agency, JCR-VIS Credit Rating Co. Ltd, was incorporated in 1997
. In 1994-95, a Central Depository Company (CDS) was established to implement an electronic book entry system for securities settlement.

In 1997, the government initiated a Capital Market Development Program (CMDP) with the help of the Asian Development Bank (ADB) to strengthen the capital market. The key components of the plan included: (i) creation of a level playing field to enhance competition; (ii) strengthening governance; (iii) modernizing market infrastructure and its linkages; (iv) developing the corporate debt market; (v) reforming mutual fund industry; (vi) developing leasing industry; and (vii) promoting contractual savings through reforms of the insurance sector and pensions and provident funds. The securities’ regulatory body, the Corporate Law Authority, was reconstituted in 1999 as an autonomous Securities and Exchange Commission of Pakistan (SECP). The governance structure of stock exchanges was improved and its regulatory powers were enhanced. 

Towards the end of 1990’s the goal of restructuring the financial sector and establishing a clear legal and regulatory framework had been substantially achieved, along with broader improvements in the general economic environment. The policy focus shifted in December 2002 towards deepening and broadening of the markets with the initiation of the Financial (Non-bank) Markets and Governance Program (FMGP) financed by the Asian Development Bank. The FMGP focused on (i) strengthening investor confidence through improved governance, transparency, and investor protection; (ii) increasing the depth and diversity of financial intermediation through new capital market issues to mobilize savings and investments; (iii) improving operating efficiency and risk management of intermediaries; and (iv) reducing financial sector vulnerabilities. The 2000’s saw continued broadening and deepen of financial markets through market-based financial instruments and institutions.
Since market liberation measures of 1991, the equity market in Pakistan has undergone substantial structural changes and growth. Table 1 captures the salient features of the stock market over the 1989-2005 period at four year intervals. Market capitalization, as a percentage of GDP which was only 6.5% in 1989, rose to 23.9% by 1993 post liberalization. The market capitalization to GDP ratio dropped precipitously in 2001 to 6.9% following the 9-11 WTC terrorist attacks. However, following years have seen a period of steady and strong growth pushing the capitalization ratio to ascent to 42.0% at the end of 2005), though the ratio is still low compared to other Asian markets. Similarly, the trading value has increased from 231 million US $ in 1989 to US$140,996 million in 2005. 

In the post 2001 period, continued privatization and liberalization policies together with regulatory and structural reforms have led to further maturation of the capital markets. The period also experienced an unprecedented increase in the share prices, which increased almost 10 fold after 2001.  The market capitalization has largely been boosted by the listing of a number of large state-owned enterprises (SOEs), whose privatization drove market growth. Six of the 10 largest listed companies are former SOEs, which together accounted for 42% of total market capitalization in 2006. Domestic institutional investors such as mutual funds and insurance companies also increased engagement in the capital markets, though the individual investors account for the bulk of exchange trading. The investor base has also expanded due to interest by foreign portfolio investors. Foreign portfolio investment rose to $354 million and $980 million during FY2006 and FY2007 respectively, up from an aggregate inflow of $202 million over the preceding 3 years, led by dedicated emerging market funds activities.
Despite the series of reforms and structural developments the capital market instruments still play a minor role in mobilizing primary financing to the real sector. In 2005 capital raised by corporations and financial institutions through equity and bond issues totaled only 0.3% of GDP. Pakistan lags behind other emerging markets in resource mobilization issues of new equity through the capital market. Similarly, bond market issues in Pakistan compared to other emerging markets are almost non-existent. The market for derivative instruments has also not developed much. The stock market lacks breadth as well as depth. The 10 largest stocks accounted for 55% of the total market capitalization in 2007. Trading of stocks is likewise highly concentrated. Free float is also rather limited; an average of only 20% of the shares of the listed companies are available for trading, resulting in relatively low market liquidity. This coupled with a high turnover paints a picture of a highly speculative market.

According to Asian Development Bank report (ADB 2007) the key issues of concern, among others, are high equity market volatility, small public float (shares available for trading), and weak securities market legislation. The ADB Report also notes that the Pakistan stock market’s volatility is partly due to a high volume of speculative short-term individual investment in shares and thin public float of the listed companies. 

Karachi Stock Exchange (KSE)

The Karachi Stock Exchange (KSE), established in 1947, is the oldest and the most active of the three stock exchanges in Pakistan, listing 662 companies with a total market capitalization of about $52 billion as of 2006. The KSE100 represents major blue chips companies and is fairly good representative of the market. Besides the KSE there are two regional stock exchanges in Lahore and Islamabad which are relatively inactive. For example, during July 2005-March 2006 period the average daily turnover at the KSE was 462.4 million share, while at LSE and ISE it was 65.4 and 1.7 million shares, representing 12% and 3% of the total market activity respectively. Despite the small size of the market, KSE experiences a high turnover and high price volatility. 

Table 1 provides salient features of the KSE. The KSE is relatively a much smaller market compared to other emerging markets, representing only 0.65% of the total capitalization of the emerging markets in 2005. It is interesting to note the sharp contrast between Pakistan’s capitalization ratio (which is low) and relatively high turnover ratio. This characteristic most likely reflects greater noise trading and speculation than in other similar markets. The spectacular rise in the KSE100 Index of 650% over the 2001-05 period is remarkable. As a comparison we note that the appreciation in the Stock Exchange of Mumbai (BSE30) index was 137% for the same period. The Pakistani stock market appreciation was four times higher than the Indian market despite a higher rate of growth in the Indian GDP for the same period. 

As the above discussion shows there are indications that the Pakistani stock market may be characterized by frequent periods of speculative bubbles when the rapid increases in the stock prices may not be justified by the market fundamentals. The market regulators all over the world consider market bubbles exhibiting “irrational exuberance” to have a potential for economic disruptions and distortions. Besides, the perception of speculative behavior works against creating trust and a sense of fairness in financial markets. When combined with allegations of market manipulations, insider trading, and outright scams, the speculative nature of the market can be a serious impediment to capital formation, and efficient functioning of the financial markets.

The existence of speculative behavior on the KSE is also indicated by specific episodes when there were widespread allegations for market speculation, manipulation and fraud. For example, one such bubble appears to have developed over the 2002-2005 period and busted in March 2005. The KSE experienced a steady bull run as reflected in both the KSE 100 index and trading volumes, starting just after the last stock market crisis in May 2002, which accelerated towards the end of 2004. The KSE100 saw an unprecedented rise of 65%, from 6,218 on December 31, 2004 to 10,303 on March 15, 2005, along with an increase in the value traded from around $300-400 million to $1-2 billion per day. The market turned negative in the second half of March, 2005 and the index dropped to as low as 6,939 on April 12, 2005, a decline of 32.7 percent from its peak. The sharp rise in the index could not be explained by any change in the fundamentals, which barely changed during this period. The following precipitous fall is also somewhat of a puzzle. Such a meteoric rise in index and a subsequent crash is indicative of a classical speculative bubble in the equity market.

In this paper we, therefore, examine the existence of speculative behavior on the KSE, comparing it over the two periods in capital markets development; the first, financial liberalization and restructuring phase over 1993-2001, and second, the financial maturation and deepening phase, 2001-2007. 

Theory of Speculative Bubbles

A speculative bubble involves an asset market dominated by agents purchasing an asset with the expectation that its price will rise in some near term future so that they can make a capital gain within some relatively near term period.  This then leads the price to rise above some long run fundamental value, presumably based on a present value of a rationally expected future stream of net real returns properly discounted.  While there is a long and classic literature arguing for the historical existence of such bubbles going back centuries (Kindleberger, 1978), theoretical literature faces certain complications.  The first is that it is difficult to reconcile such agent behavior with the assumption of rationality.  Indeed, Tirole (1982) argued that bubbles will not happen in a world of infinitely lived, perfectly informed rational agents, operating in discrete time markets.  Due to the idea that the bubble must end at some point and it will not be rational to be holding the asset in the period before it ends, an assumption of common knowledge feeds a backward induction argument to show that it is irrational to become involved in the bubble to begin with.  

However, rational bubbles may be possible as some of these assumptions are relaxed.   Thus, Tirole (1985) showed that allowing finitely lived agents in overlapping generations models can pass a stationary bubble on to later generations, with this argument having been made for the long run existence of a stable fiat money (whose fundamental value is zero).  But stationary bubbles are not empirically observable as most tests for bubbles (such as those we use below) involve seeking to observe apparently rapid movements away from presumed fundamentals.  Such bubbles can be rational if they are expected to crash in finite time and rise at an accelerating rate that provides a risk premium for rational agents (Blanchard and Watson, 1982).  Such bubbles have been studied by various observers (Elwood, Ahmed, and Rosser, 1999; Sornette and Zhou, 2005).    
The standard approach would be to identify a bubble by 

b(t) = p(t) – f(t) + ε(t),                                                           (1)
where t is time period, b is bubble value, p  is price, f is the fundamental value, and ε is an exogenous stochastic noise process, usually assumed to be i.i.d. or even Gaussian normal, even though many asset returns are known to exhibit higher moments than do Gaussian distributions, such as skewness and kurtosis (“fat tails”).  This formulation leads us to the other major problem in the theory of bubbles, really the theory of empirically estimating bubbles, namely how to tell  what is the fundamental  versus the bubble (or the stochastic noise process), with the price being the only item that is unequivocally identifiable.  This has been labeled the misspecified fundamental problem by Flood and Garber (1980) who argue that it is impossible to econometrically identify for certain a fundamental.
  Any peculiar price movement that appears to deviate from a presumed fundamental may actually be a rationally expected fundamentals movement by agents, even if it proves ex post not to be justified.  After all, rational expectations simply means being right on average, not all the time; errors can be made.  Beyond this argument there are some who argue that the concept of a fundamental is theoretically empty due to fundamental uncertainty (Davidson, 1994) or because high frequency price changes are all that matter (Bouchaud and Potters, 2003).  In any case, we must recognize for our study here that we are not fully able to overcome the misspecified fundamental critique, and therefore must garnish our conclusions with a strong caveat acknowledging that we are not definitely proving the existence of bubbles in the KSE market, even if the evidence is highly supportive.

Rejecting the idea of considering rational bubbles is the idea that they are inherently irrational, perhaps most eloquently expressed by the title of Robert Shiller’s book Irrational Exuberance (2005).  In this psychological view agents become overwhelmed by excitement over prospective short term gains and do not carry out the calculations showing how dangerous the conduct is that they are engaging in.  Thus waves of optimism (or even “mania”) alternate with pessimism (or “panic”), with Kindleberger supporting this view, with the earlier work of Hyman Minsky (1972) also in this line of argument, with Minsky arguing that financing standards become relaxed during the boom phase of  a speculative bubble helping to push it upwards.


In between the competing strands of the rational bubble literature is the view that there may be heterogeneous agents, some rational and some not.  An older literature (Baumol, 1957; Zeeman, 1974) recognized this and saw bubbles arising as the less rational trend chasers came to dominate an asset market, only to be chased out by the rational fundamentalists when the bubble would crash, and the balance going back and forth in any given market over time.  This line of argument fell out of favor in the later 1970s and in the 1980s as the rational expectations revolution took hold, but with the apparent appearance of bubbles and crashes in many markets, beginning with the US stock market crash of 1987, this belief weakened.  The idea that some agents might not be rational was also argued by Black (1985), and DeLong, Shleifer, Summers, and Waldmann (1991) showed that the supposedly irrational “noise traders” might actually do better (or at least some of them) than the rational fundamentalists and thus survive, the argument that such traders would lose money and be driven out of the market long being used to dismiss their possible existence.  
More recent theoretical study in which agents switch strategies over time is due to Föllmer, Horst, and Kirman (2005).  Such an approach has also been studied using agent-based modeling of heterogeneous agents as have been done by Chiarella, Gallegati, Leombrini, and Palestrini (2003), with Gallegati, Rosser, and Palestrini (2010) providing an example that can exhibit the phenomenon recognized by Minsky of a period of financial distress in a bubble, a period of gradually declining prices after a peak but prior to a full crash, which has been observed in many historical bubbles.  
Methodology and Data:

In this paper we follow the methodology of Ahmed, Li, and Rosser (2006) and Ahmed, Rosser, and Uppal (2010), the former a study of bubbles in Chinese markets and the latter a broader study involving many emerging markets.  The precise method used is described below.
We examine daily returns behavior in Pakistani stock returns over periods of about 16 years. We use daily values of the market’s major index, and compute stock index ‘returns’ as the first log differences; RI,t = ln(Indext) - ln(Indext-1). These index returns were then used in a Vector Autoregressive (VAR) model with those of daily interest rates, daily exchange rates and Word Stock indices as a measure of the presumptive fundamental. Two alternative series of interest rates were used; the first representing short-term rates for 30-days or less maturity and the second set of interest rate series represented rates on relatively longer-term one year maturity instruments. These interest rates were proxied by inter-bank overnight rate and longer term rate. To capture the impact and the linkages of the developed markets on the fundamental of the sample countries we also included MSCI World index in the VAR model. The MSCI World index, maintained by Morgan Stanley Capital International, is considered a stock market index of 'world' stocks and includes a collection of stocks of all the 23 developed markets in the world, as defined by MSCI. The data on the stock market indices, interest rates and exchange rates was obtained form the Datastream International, Ltd. database. 

We recognize that in principle it might be preferable to use a dividend series.  However, these are not available on remotely a daily basis, and it has long been argued that dividends are artificially smoothed by managers, thus removing a substantial amount of their usefulness except over long time horizons.  Furthermore, changes in dividends would presumably reflect changes in incoming economic news, which we hope to capture the daily aspect of with our set of broader economic fundamentals that do vary on a daily basis.
Next, we remove the autoregressive conditional heteroskedasticity (ARCH) effects from this VAR residual series.
 These residual series are then used to conduct regime-switching tests, rescaled range tests, and nonlinearity BDS tests.   
Regime Switching Tests
     Hamilton (1989) introduced an approach to regime switching tests that can be used to test for trends in time series and switches in trends, as used in Engel and Hamilton (1990) and van Norden and Schaller (1993).  We use this approach as our main test for the null of no bubbles on the residual series derived above which is given by

                                         (t = nt + zt                                                      (2)

where

                                         nt = (1 + (2st                                                  (3)

and  

                              zt - zt-1 = (1(zt-1 - zt-2) +…+(r (zt-r - zt-r-1) + (t                 (4)

with s = 1 being a positive trend, s = 0 being a negative trend, and (I ( 0 indicating the possible existence of a trend element beyond the VAR process.  Furthermore, let

               Prob [st = 1  st-1 = 1] = p, Prob [st = 0  st-1 = 1] = 1 - p                   (5)

               Prob [st = 0  st-1 = 0] = q, Prob [st = 1  st-1 = 0] = 1 - q.                  (6)

     Following Engel and Hamilton (1990) a "no bubbles" test proposes a null hypothesis of no trends given by p = 1 - q.  This is tested by with a Wald test statistic given by

                   [p - (1 - q)]/[var(p) + var(1 - q) + covar(p, 1 - q)].                       (7)

The critical value for rejecting the null of no trends is (2 = 3.8.  Results are reported in tables 3a and 3b. Clearly, the null is strongly rejected.  However, we caution that this does not definitively prove the presence of a bubble due to the misspecified fundamental problem.
Hurst Persistence Tests
     Hurst (1951) developed a test to study persistence of Nile River annual flows, which was first applied to economic data by Mandelbrot (1972).  For a series xt with n observations, mean of x*m and a max and a min value, the range R(n) is 

                                        k                                     k

     R(n) = [max 1 ( k ( n ( (xj - x*) - min 1 ( k ( n ( (xj - x*)].                     (8)

                                       j=1                                  j=1

The scale factor, S(n, q) is the square root of a consistent estimator for spectral density at frequency zero, with q < n, 

                                           q

                 S(n, q)2 = g0 + 2(wj(q)gj,  wj(q) = 1 - [j/(q-1)],                            (9) 

                                          j=1

with g's autocovariances and w's weights based on the truncation parameter, q,  which is a period of short-term dependence.
  The classical Hurst case has q = 0, which reduces the scaling factor to a simple standard deviation.

     Feller (1951) showed that if xt is a Gaussian i.i.d. series then

                                  R(n)/S(n) ( nH,                                                 (10)

with H = 1/2, which implies integer integrodifferentiation and thus standard Brownian motion, the "random walk."  H is the Hurst coefficient, which can vary from zero to one with a value of 1/2 implying no persistence in a process, a value significantly less than 1/2 implying "anti-persistence" and a value significantly greater than 1/2 implying positive persistence.  The significance test involves breaking the sample into sub-samples (namely, pre-bubble, during-bubble and post-bubble period)  and then estimating a Chow test on the null that the subperiods possess identical slopes.  This technique is also called rescaled range analysis. Sub-samples are determined on visual examination of the entire stock returns series. Underlying conditions for these episodes (in sub-samples) are discussed later in this paper. 

     Tables 4a and 4b present the results of this test. For each sample H (Hurst) coefficient is estimated.  Computed F values for the Chow tests of the significance of this coefficient are reported.  For a test of a model with both slope and intercept the computed F-Values are substantially above the critical value showing a significant rejection of the null hypothesis that the coefficient is equal to 0.50 (thus indicating no persistence).  Results are reported for a test of a model with the intercept suppressed, the computed F values are above the critical values leading to the rejection of the null that there is no persistence.  As before, this test remains subject to the caveat that we may not have properly estimated the true fundamental. 
Nonlinearity Tests
     We test for nonlinearity of the VAR residual series in two stages.  The first is to remove ARCH effects.  Engle (1982) the nonlinear variance dependence measure of autoregressive conditional heteroskedasticity (ARCH) as

                                            xt = (t(t                                                       (11)

                                                       n

                                       (t2 = (0 + ( (ixI-i2                                             (12)

                                                      i=0 

with (  i.i.d. and the (I's different lags.  We use a three period lag and, as expected, found significant ARCH effects in all series, available on request from the authors.  

     The second stage involves removing variability attributable to the estimated ARCH effects from the VAR residual series for both models.   The remaining residual series is run through the BDS test due to Brock, Dechert, LeBaron, and Scheinkman (1997), with useful guidance on certain aspects in Brock, Hsieh, and LeBaron (1991).  This statistic tests for generalized nonlinear structure but does not test for any specific form such as alternative ARCH forms or chaos.

     The correlation integral for a data series xt, t = 1, …, T results from forming m-histories such that  x = [xt, xt+1, …, xt+m+1] for any embedding dimension m.  It is

                               cmT(() = ( I((xtm, xsm)[2/Tm(Tm-1)]                                     (13)

                                            t<s

with a tolerance distance of (, conventionally measured by the standard deviation divided by the spread of the data, I((xtm, xsm) is an indicator function equaling 1 if  Iixtm - xsmII < ( and equaling zero otherwise, and Tm = T - (m - 1).

     The BDS statistic comes from the correlation integral as

                                BDS (m, () = T1/2{cm(() - [c1(()]m}/bm                               (14)

\where bm is the standard deviation of the BDS statistic dependent on the embedding dimension m.  The null hypothesis is that the series is i.i.d., meaning that for a given ( and an m > 1, cm(() - [c1(()]m equals zero.  Thus, sufficiently large values of the BDS statistic indicate nonlinear structure in the remaining series.  This test is subject to severe small sample bias with a cutoff of 500 observations sufficient to overcome this, a minimum both of our daily series easily achieve.

     Tables 5a and 5b present the results of this test for embedding dimensions, m = 2 to 4 (m = 3 is conventional).  The critical value for rejecting the null of i.i.d. is approximately 6.  Based on the estimated BDS statistics null is rejected. Thus, there appears to be remaining nonlinearity beyond basic ARCH in the VAR residual series.  

     Of course, just as our earlier tests are subject to the validity of our original VAR specifications and the broader misspecified fundamental problem, likewise so is this test.  We also emphasize that the nature of the remaining nonlinearity remains unknown.

Conclusions

Developing nations face difficult choices regarding the form of their financial systems.  On the one hand there is clearly a strong relationship between economic development and having a developed financial system that can support the real capital investment needed for that development.  At the same time, financial development opens a nation to influences coming from the outside world, making it susceptible to the volatility of world markets.  Also, a poorly regulated system that has more levels of sophistication and asset types may open opportunities for domestic sources of instability as inexperienced investors become involved in speculative bubbles.  While experience may lead to fewer bubbles of some sorts, experiences such as the dotcom bubble in the U.S. and the broader housing bubble in many nations show that experience is no guarantee against the appearance of speculative bubbles in sophisticated financial systems.


Pakistan illustrates many of the issues involved in this question of development.  It has joined many other emerging markets in attempting to develop a sophisticated financial system consistent with a higher level of economic development.  At the same time it has held back in some ways, with some of this reflecting its history of greater regulation of the financial system from its past efforts to pursue socialist and Islamic paths that downplayed such an approach.

In this paper recent data from the Karachi Stock Exchange was studied to check for the presence of speculative bubbles with possible nonlinear components.  A vector autoregression was estimated on a daily series of fundamental economic variables seen as providing information regarding profitable prospects for firms whose stocks are traded on the KSE.  Residuals of this VAR equation were studied using regime switching tests and rescaled range tests.  These tests quite strongly failed to reject the null hypothesis of no bubbles, and further tests failed to reject the presence of nonlinearities beyond ARCH effects.  Nevertheless, given the difficult problem of misspecified fundamentals, we note that one cannot argue definitively that speculative bubbles have actually been observed, although the evidence is clearly consistent with such a conclusion.

We finally note that if these findings are correct, this suggests that Pakistan faces difficult choices regarding policy.  Even with its lower level of financial market development than some other emerging markets, it is not free from instabilities such as bubbles.
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Table 1: Karachi Stock Exchange Summary Statistics
	Year
	1989
	1993
	1997
	2001
	2005

	No of listed Companies
	440
	653
	781
	747
	661

	Market Capitalization (mil. US $)
	2,457
	11,602
	10,966
	4,944
	45,937

	Market Capitalization as percentage of GDP
	6.5%
	23.9%
	17.4%
	6.9%
	42.0%

	Trading Value (mil. US $)
	231
	1,844
	11,476
	12,455
	140,996

	Turnover ratio (%)
	8.0%
	18.7%
	103.7%
	226.8%
	375.7%

	P/E Ratio*
	8.0
	27.6
	14.8
	7.5
	13.1

	Price to Book Value*
	1.3
	4.2
	2.3
	0.9
	3.5

	Dividend yield (%)*
	8.3%
	1.5%
	3.2%
	12.5%
	2.5%

	% Change in KSE100  index (over previous period)
	-
	680.5%
	-19.0%
	-27.4%
	650.6%

	Share of emerging market capitalization
	0.33%
	0.73%
	0.51%
	0.19%
	0.65%

	S&P/IFCG Composite Index correlation, over 1990-95 & 2000-2005 periods
	-
	-
	0.26
	-
	0.32

	Gross Domestic Product (mil. US $)
	37,977
	48,590
	63,020
	71,496
	109,502


Source: Global Stock Markets Factbook 2006, Standard and Poor’s. Note: * based on S&P IFC Global Index.

Table 2: Pakistan: Market Returns February 1992-July 2008
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Table 3a

Wald Test Results on Residuals from Four Variable VAR Model of Pakistani Stock Returns, Exchange Rate, Pakistan LBOR, and World Stock Index

	Sample Period
	H0: P1=1-P2χ(1)

	Sample Period February 18, 1992-July 15, 2008


	2410.07


Critical Value χ2(1)=3.84

Table 3b

Wald Test Results on Residuals from Four Variable VAR Model of Pakistani Stocke Returns, Exchange Rate, PakistanREP6M and World Stock Index

	Sample Period
	H0: P1=1-P2χ2(1)

	Sample Period February 18, 1992-July 15, 2008


	2474.15


Critical Value χ2(1)=3.84

Table 4a

Hurst Coefficients and Related Chow Tests

	Hurst Coefficients and Chow test Results on Residuals from Four-Variable VAR Model of Pakistani Stock Returns, Exchange Rate Pakistan LIBOR and World Stock Index. 
Pre Period: February 1992-September 2001

During: October 2001-December 2006

After: January 2007-July 2008
	Hurst Coefficient=0.365

Chow Test For Slope and Intercept:

Critical Value of F=4.6

Computed Value of F= 54.33

We reject the null hypothesis that pre and post bubble periods are the same.

Chow Test for Slope Alone:

Critical Value of F= 6.63

Computed Value of F=36.84

We reject the null hypothesis that pre and post bubble periods are the same


Table 4b

Hurst Coefficient and Related Chow tests

	Hurst Coefficients and Chow Test Results on Residuals from Four Variable VAR Model of Pakistani Stock Returns, Exchange Rate, PakRep6m and World Stock Index

Pre Period: February 1992-September 2001

During: October 2001-December 2006

After: January 2007-July 2008
	Hurst Coefficient= 0.405

Chow Test for Slope and Intercept

Critical Value=4.6

Computed Value of F= 122.40

We reject the hypothesis that the pre and post bubble periods are the same.

Chow Test for Slope Alone:

Critical Value of F= 6.63

Computed Value of F= 1391.4

We reject the hypothesis that pre and post bubble periods are the same.




Table 5a

BDS/SD Results

Sample 1:

	No. of Dimensions
	No. of Observations
	BDS/SD Results

	2
	4272
	22.16

	3
	4272
	26.83

	4
	4272
	30.10


Table 5b

Sample 2

	No. of Dimensions
	No. of Observations
	BDS/SD Results

	2
	3000
	18.92

	3
	3000
	23.26

	4
	3000
	26.76


Critical Value (for sample >1000, with m2) is approximately 4.70-6.92
� JCR-VIS is a joint venture between Japan Credit Rating Agency, Ltd. (JCR) and Vital Information Services (Pvt.) Limited (VIS) of Pakistan, the Karachi Stock Exchange and the Islamabad Stock Exchange.





� Manipulative behavior on the KSE is documented in Khwaja and Mian (2005).


� There are certain assets where it may be possible to come close to identifying a fundamental.  An example of such is closed-end funds whose net asset values are reasonable estimates of fundamentals, assuming those assets can be readily bought and sold, although there may be some deviations due to management fees or tax effects.  See Ahmed, Koppl, Rosser, and White (1997) for a study of bubbles in closed-end country funds.


� The method of studying residuals of a VAR-estimated fundamental was initiated by Canova and Ito (1991).


� Lo (1991) has criticized the use of the classical Hurst coefficient for studying long-term persistence in stock markets precisely because of this presence of short-term dependence for which he proposes a method for avoiding.  However, this is not a problem for us because it is precisely short-term dependence that we are interested in detecting.
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