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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Foreign equity flows and stock market liquidity in 
Kenya
Rogers Ondiba Ochenge1*, Rose Ngugi2 and Peter Muriu2

Abstract:  In this paper, we explore the dynamic relationship between aggre-
gate foreign equity inflows and aggregate liquidity of the Kenyan stock market 
using transactional foreign trading data and several liquidity measures. We 
employ vector autoregression with monthly gross foreign inflows, local stock 
market liquidity and returns over the period 2011–2018. We discover a one- 
way causality link from inflows to liquidity and that foreign investors promote 
rather than impede local liquidity. Our analysis therefore renders support to 
the recent policy by Capital Market Authority of Kenya that now allows foreign 
investors to acquire up to 100% of any stock listed at the Kenyan stock 
exchange market.

Subjects: International Finance; Corporate Finance; Investment & Securities  

Keywords: Foreign equity inflows; stock market liquidity; vector autoregression
Subjects: G12; G180

1. Introduction
Market liquidity1 is a fundamental ingredient of a well-functioning capital market (Verrier, 2010). 
Particularly, market liquidity has important implications for corporate governance, asset pricing and 
efficiency, firm capital structure, and ultimately for economic growth. On corporate governance, 
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liquidity is often viewed as a device to solve the agency problem (see, for example, Admati & 
Pfleiderer, 2009; Edmans, 2009, 2014; Edmans & Manso, 2011). The intuition here is that, if managers 
(who are the agents of shareholders) fail to make value-maximizing decisions, large (and informed) 
investors can sell their shares, depress share prices, and hurt the managers whose compensation is 
pegged on share price performance. Importantly, the exit threat by the large shareholders should act 
as an incentive to align the interests of managers to those of shareholders. However, the large 
shareholders’ exit threat is credible only if there exists ample market liquidity to allow them sell-off 
large quantities of shares with minimal price impact. Accordingly, liquidity provides a monitoring 
mechanism that ensures firm managers make value-maximizing decisions ex-ante.

On Asset pricing, an expansive literature reveals that liquidity risk is priced in the market place 
(see, for example, Amihud & Mendelson, 1986; Datar et al., 1998; Amihud, 2002; Pastor & 
Stambaugh, 2003; Acharya & Pedersen, 2005; Minovic & Zivkovic, 2012 among others). That is, 
rational investors demand to be compensated for holding securities that are costly to sell. This 
robust finding implies that; liquidity is a crucial determinant of stock returns and thus firms whose 
stocks are illiquid incur a high cost of raising equity. Further, this finding has an implication on 
capital structure decisions of firms. Particularly, if equity is expensive; then, in a general equili-
brium, firms will substitute equity for more debt. Indeed, a number of studies observe that firms 
with liquid stocks tend to maintain low debt-to-equity ratios (see, for example, Lipson & Mortal, 
2009; Udomsirikul et al., 2011). Thus, low market liquidity has the potential of inducing high firm 
leverage (a situation that can ultimately lead to firm distress).

Market liquidity is also often linked to stock pricing efficiency. More specifically, low market 
liquidity impedes stock price discovery. For instance, if stocks fail to trade frequently; then, the 
speed of information flow regarding the stock’s fundamentals is substantially low. Ultimately, 
stock prices may be out of sync with fundamentals, increasing the risk of large price corrections 
(bursting of bubbles).

Ultimately, stock market liquidity is closely linked to the economic growth of a country. For 
example, Levine (1997) argues that whereas most profitable investment projects tend to require 
long-term capital financing, savers (investors) tend to have short investment horizons. A liquid 
stock market acts to solve this mismatch by providing savers with an asset that can be quickly 
converted into cash at whatever time investors prefer, but, on the other hand, allowing firms to 
enjoy the use of long-term equity capital. It is also worth noting that market liquidity can also 
impact economic growth through its effect on the cost of equity. For instance, high liquidity results 
in lower required returns on equity. This will result in reduced discount rates which are likely to 
expand the set of positive net present value projects implemented by firms. Accordingly, liquidity 
has a direct impact on the country’s investment level and hence growth.

For all these reasons, policymakers as well as academicians have a considerable interest in 
understanding what drives stock market liquidity. For example, since the era of capital liberal-
ization, the question of whether foreign equity flows to developing markets promotes or impedes 
local stock market liquidity has generated a longstanding debate. Particularly, while some post- 
liberalization empirical studies show that foreign investors’ participation promotes liquidity of 
emerging markets (see, for example, Levine & Zervos, 1998; Vagias & Van Dijk, 2011), several 
other studies indicate that foreign investors’ flows undermine liquidity of emerging stock markets 
(Agudelo, 2010; Prasanna & Bansal, 2014; Rhee & Wang, 2009; Vo, 2016). Crucially, the latter 
evidence associating foreign investors to reduced market liquidity should concern policymakers in 
developing markets. Boyer et al. (2006) demonstrate that increased foreign equity flows not only 
dampen stock liquidity but also appear to precipitate financial crises in emerging markets. 
Accordingly, understanding how foreign portfolio flows influence local liquidity is fundamental 
especially for developing markets. Interestingly, to date, research on this issue remains incon-
clusive and controversial.
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In this paper, we revisit the debate on whether foreign flows promote or undermine stock 
market liquidity by providing fresh evidence from a frontier market whose daily trading activity 
appears to be largely dominated by foreign investors. For example, on average, over the period 
2011–2018, monthly equity trading by foreign investors in Kenya ranged between 50% and 70%. 
Surprisingly, little effort has been directed towards uncovering the influence of this high foreign 
investor involvement on the stock market performance in Kenya. Thus, to the global literature, this 
paper makes an important contribution to the flows-liquidity debate by examining a market in 
which stock illiquidity is high. Moreover, Bekaert et al. (2007) contend that liquidity effects are best 
tested in a context where illiquidity is a pervasive feature.

(1) Overview of Trading activity, Regulatory Reforms, and Foreign Investor Participation at the 
Kenyan Stock Market

This section provides some stylized facts on trading activity, institutional features, reforms (geared 
towards promoting liquidity), and foreign investor activity at the Kenyan stock market, the Nairobi 
Securities Exchange (NSE), over the period 2011 to 2018.

Firstly, liquidity tends to be very volatile at the NSE as indicated by the wide fluctuation of annual 
average trading volume over the 2011–2018 period (see Table 1). Additionally, there appears some 
evidence (though not conclusive) of the considerable price impact of trades judging by the 
variations in traded values. For example, between 2012 and 2013, traded shares increased by 
about 38%, while traded value rose by about 79% reflecting significant price volatility, plausibly, 
driven by changes in trading flows.

Secondly, the Kenyan stock market has remarkably grown in size over the last eight years. 
Table 1 shows that the market capitalization has increased from about 10 USD billion in 2011 to 
about 22 USD billion as at the end of 2018. This growth reflects the potential this market holds if its 
efficiency is enhanced. Disappointingly, however, it is observed that the development of the 
market in terms of new listings at the bourse has not been quite impressive. Table 1 shows that 
the firms’ listings expanded from 58 in 2011 to 67 in 2018. Indeed, there seems to be a wide scope 
for developing the Kenyan stock market by encouraging more listings.

Thirdly, the trading at the NSE is dominated by foreign investors. Particularly, although the 
foreign long-term shareholding seems to have stagnated at about 20% for the most part of the 
sample period, annual foreign trading as a percentage of total equity trading at the Kenyan bourse 
has more than doubled over the period 2011–2018. This observation simply reflects the short-term 
speculative nature of foreign portfolio inflows into the Kenyan market.

Given the recent substantial interest of foreign investors at the NSE, the Capital Market authority 
of Kenya (CMA) has recently abolished a previous regulation that capped foreign shareholding of 
any listed stock at 75%. Particularly, among several reforms that CMA has instituted in a bid to 
boost liquidity (see Table 2), lifting of the foreign shareholding ceiling is a notable one. Thus, 
starting from June 2015, a foreign investor is allowed to own up to 100% of any listed stock.

Does the increased foreign investors’ participation promote or constrain stock liquidity at the 
Kenyan bourse? This is an important question given that liquidity at the Kenyan stock market is low 
compared to other emerging markets. For example, Table 3 (which provides the stock turnover 
rates for several emerging stock markets) indicates that stock turnover rate at the NSE remains far 
below the Sub-Saharan Africa (SSA) average. Indeed, it even compares worse with Latin American 
stock markets, which posits stock turnover rates that are up to 5 times larger than Kenya’s. 
Probably, in recognition of this fact, the Kenyan policymakers have instituted several other reforms 
aimed at boosting trading at the NSE (see Table 2). For example, in a bid to boost the confidence of 
both foreign and local investors in the NSE, the exchange has recently converted from a club-like 
entity into a publicly owned exchange market (a process known as demutualization). The 
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policymakers have also provided tax incentives as well as attempting to broaden the range of 
products such as introduction of short-selling and now working on introducing a derivative market.

2. Literature review

2.1. Theoretical literature review
Several hypotheses have been advanced to explain the channels through which foreign equity 
flows can alter the local stock market liquidity. However, a closer examination reveals that all the 
proposed channels are rooted in the assumption of existence of differentially informed traders in 
the security markets. Informed traders are those that possess private information on the funda-
mental value of a security and so trade on this information while uninformed traders (also called 
noise traders) do not know the true value of a security and so trade for reasons not related to 
information. Generally, asymmetric information-based models posit that the presence of hetero-
geneously informed traders in the security market creates adverse selection problems that can 

Table 3. Selected country comparative annual stock turnover ratios
2010 2011 2012 2013 2014 2015 2016

Kenya 9.0 6.8 8.1 6.3 8.9
Mauritius 4.7 6.5 4.1 3.4 5.3 6.4 4.4

Nigeria 12.5 8.36 7.3 7.9 11.7

Zambia 3.11 1.59 0.73 0.76

Zimbabwe 10.1 12.9 11.3 6 10.5 7.44 4.8

South 
Africa

29.9 28.6 24.9 24.6 26.3 31.7 38.3

Sub- 
Saharan 
Africa

28.32 27 24.8 24.4 24.6 29.7 26.1

Middle East 
and North 
Africa

31.1 16.2 16.3 13.2 20.6 13.8 18.4

Latin 
America

44.6 49.1 47.3 49.9 49.9 52.2 47.6

Source: African Securities Exchange Association (ASEA, 2014) and World Bank Development Indicators (WDI, 2016) 

Table 2. Important institutional reforms from January 2011 to December 2018
Date Institutional reforms
Jul. 2011 The NSE introduced a faster settlement cycle. 

Specifically, they reduced the settlement period from 
4 days (T + 4) to 3 days (T + 3)

Jun. 2014 The NSE converted from a privately-owned enterprise 
to a publicly owned enterprise (in a process 
commonly known as demutualization)

Jan. 2015 The Capital Markets Authority instituted a 5% tax on 
stock trading capital gains.

Jun. 2015 The Capital Markets Authority removed the cap on 
foreign investors’ shareholding (initially capped at 
75%). Now, foreign investors can acquire 100 percent 
shares of any firm listed at NSE.

Sep. 2015 The 5% capital gains tax was removed.

Dec. 2017 NSE introduced short selling

Note: This table provides a list of some fundamental reforms that have been undertaken to boost liquidity at the NSE 
over the period 2011–2018. 
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hamper trading and hence lower market liquidity (see for example: Glosten & Milgrom, 1985; 
Easley & O’hara, 1987; Admati & Pfleiderer, 1988 among others).

The impact of information asymmetry on market liquidity takes an interesting angle in the 
context of capital liberalization. There is mounting evidence that foreign investors tend to be 
better informed than local investors (see for example, Choe et al., 2001; Dvořák, 2005; Froot & 
Ramadorai, 2001; Grinblatt & Keloharju, 2000; Huang & Shiu, 2005; Kang, 1997; Richards, 2005; 
Seasholes, 2004). For example, Dvořák (2005) posits that foreign investors are better informed 
because they tend to possess the expertise, technology, and resources necessary in making better 
inferences on the fundamental values of securities. Thus, in the spirit of the asymmetric informa-
tion-based models, entry of informed foreign investors would exacerbate adverse selection 
problems.

Interestingly, there is an alternative view which holds that the entry of relatively more informed 
foreign investors has a beneficial effect on local market liquidity. Specifically, in the strategic trade 
model of Kyle (1985), an optimizing local informed trader can strategically withhold private 
information to maximize his profits. This, however, can undermine market liquidity. However, the 
arrival of informed foreign investors spurs an information competition with the local informed 
investor, thereby increasing the rate at which information is incorporated into prices (Speigel & 
Subrahmanyam, 1992; Subrahmanyam, 1991). The resulting information efficiency reduces price 
uncertainty, attracts more traders to the exchange thereby boosting liquidity.

There is yet another information-based view which considers the entry of informed foreign 
investors into the local market beneficial to liquidity. In this regard, Huang and Shiu (2005) and 
Richards (2005) posit that aggressive purchase of stocks by the informed foreign investors may act 
as a positive signal of a market upturn which may attract the local uninformed investors into the 
stock market thereby improving trading activity and liquidity. Lastly, it is important to note that if 
foreign investors are less informed relative to the locals, and then they simply act as noise traders, 
trading for non-information-related reasons (such as portfolio diversification). This can promote 
liquidity by lowering transaction costs (Demsetz, 1968; Ho & Stoll, 1981). Demsetz (1968), for 
example, opines that transaction costs tend to be fixed in nature and hence are subject to 
economies of scale. Accordingly, increased trading by foreign investors allows the transaction 
costs to be spread across many traders resulting in lower average transaction costs, attracting 
more trades thereby increasing liquidity.

2.2. Empirical literature review
Earlier empirical work on the interaction between foreign portfolio flows and stock liquidity focused 
on the impact of openness on stock liquidity. For example, Levine and Zervos (1998) examined the 
response of local stock market liquidity to capital openness across 16 emerging countries for the 
period 1986 to 1993. In an event-study framework, these authors first identify dates when the 
considered countries significantly switched to more open international capital control policies. 
Subsequently, they test whether stock market liquidity improved in the period following the 
liberalization. These authors find that post-liberalization stock market liquidity significantly 
improved for the sampled countries.

Bekaert et al. (2007) also find that stock liquidity for about 19 emerging countries showed 
significant improvement once foreign investors were given access to these equity markets. 
Unlike Levine and Zervos (1998) who applied a simple ordinary least squares (OLS) with dummies 
to represent liberalization policy dates, Bekaert et al. (2007) examine the returns-liquidity 
dynamics using a bivariate panel vector autoregression (VAR) model. However, the findings of 
Bekaert et al. (2007) closely mirror those of Levine and Zervos (1998) in the sense that liquidity 
improves once foreign investors start participating in the equity markets of the considered coun-
tries. Although the earlier studies by Levine and Zervos (1998) and Bekaert et al. (2007) provided 
initial understanding on the role of foreign capital flows on stock market liquidity, it is important to 
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note that these studies were static in nature, in the sense that they failed to provide insights on 
the impact of continued involvement of foreign investors beyond their initial entry period. Besides, 
these earlier studies employed very broad measures to capture the role of foreign investment on 
stock market liquidity.

For instance, Levine and Zervos (1998) simply use a dummy indicator to separate the pre-liberal-
ization from post-liberalization; they then compare liquidity state before and after the liberalization. 
On the other hand, Bekaert et al. (2007) employ an openness measure defined as the ratio of the 
market capitalization available for investing by foreign investors to total market capitalization. Ideally, 
these measures provide only very general insights on the effects of capital market liberalization 
without providing the response of market attributes to the actual participation of foreign investors.

In contrast, Rhee and Wang (2009) examine the dynamic interaction between foreign equity 
flows and local stock market liquidity using foreign trade level data. Particularly, these authors 
investigate the impact of foreign investors’ ownership on stock liquidity using data from Indonesia 
over the period 2002 to 2007. Employing the Fama and MacBeth (1973)-type regressions, these 
authors find that foreign ownership reduces liquidity in Indonesia. Further, based on their empirical 
investigation, these authors offer several reflections that could explain this negative relationship 
between foreign ownership and liquidity.

Firstly, they argue that possibly, increased foreign ownership exacerbates information asym-
metric problems. Secondly, foreign ownership could hurt liquidity if foreign investors trade in large 
quantities thereby increasing the price impact of trades and volatility. Finally, foreign ownership 
can diminish liquidity if foreign investors employ a buy and hold strategy thereby reducing the free 
float (that is the shares available for trading). Using data on foreign equity flows across 40 
countries over the period 2000 to 2007, Wei (2010) investigates the impact of US equity flows 
on destination country stock market liquidity. The author experiments with several regressions in 
his analysis; first, he estimates a simple panel model: 

Liqi;t ¼ aþ b1 � FOi;t� 1 þ∑11
j¼2 bj � Zj;i;t� 1 þ γk;t þ εi;t (1) 

where Liqi;t represents the liquidity of stock i during year t while FOi;t� 1 represents one-year-lagged 
foreign stock ownership. Although the lagging of the FO variable is meant to control for endo-
geneity between liquidity and foreign ownership, Wei (2010) admits that this strategy is not 
sufficient to alleviate the problem given the high persistence of the FO variable. The best-known 
approach of dealing with endogeneity problem is the instrumental variable regression. In this 
regard, Wei (2010) innovatively identifies an appropriate instrument for the FO variable. 
Specifically, the instrument comes from a 2003 US dividend tax treaty with several other countries. 
The provision simply offered US institutional investors preferential tax treatment for dividends 
earned in specific treaty countries. Clearly, this was an incentive to push US institutional investors 
to stock-paying dividends in treaty countries. In a nutshell, Wei finds an instrument that is highly 
correlated to US institutional stock ownership in treaty countries (relevant) while poorly linked to 
the treaty country’s stock liquidity (exogenous). After controlling for the endogeneity, Wei’s 
empirical results show that foreign ownership has a significant positive impact on local stock 
liquidity in the sampled countries.

It is important to note that the FO variable employed by Wei (2010) captures the long-term impact 
of foreign flows on domestic stock liquidity. By considering only the end of the year foreign stock 
holding level, the analysis fails to shed light on the short-term trading impact of foreign investors on 
domestic liquidity. The short-term dynamics of foreign flows could be relevant especially in crisis 
periods. Another shortcoming of the studies by Rhee and Wang (2009) as well as Wei (2010) is that 
they fail to examine the feedback dynamic relations between flows, liquidity, and other important 
stock characteristics such as return and volatility (which have a close link with liquidity).
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Similarly, employing data from 40 countries over the period June 2002 to December 2007 Ng et 
al. (2015) estimate a panel regression model similar to that of Wei (2010) but find that foreign 
ownership negatively impacts stock liquidity. The only notable difference in the Ng et al. (2016)’s 
study is that; first, Ng et al. emphasize on the size of foreign investors’ shareholding. That is, unlike 
Wei (2010), Ng et al. only consider foreign shareholding of 5% and above in constructing the FO 
variable. Second, since Ng et al. do not have a quasi-experiment that was available to Wei (2010), 
they employ firm financial performance and leverage indicators as instruments to control for 
endogeneity. The argument these authors supply is that foreign investors prefer to invest in 
firms with good financial performance metrics and low leverage. However, Ng et al. do not test 
the suitability of the used instruments and therefore one wonders whether these instruments are 
able to properly control for endogeneity. Besides, the latter’s study shares in the weakness of Wei’s 
study in the sense that these studies do not exploit the dynamic interaction between flows, 
liquidity, and some other firm characteristics that are clearly endogenous.

Ding et al. (2013) also examined the impact of foreign investor participation on stock liquidity in 
China for the period 2004Q2 to 2012Q1. These authors capture foreign participation simply as the 
number of foreign institutional investors involved in trading of a stock in a given quarter. They 
employ the same methodology as well as liquidity measures as in Rhee and Wang (2009), Wei 
(2010), and Ng et al. (2016. Their findings reveal that foreign investors’ involvement promotes local 
liquidity in China.

In view of the challenges associated with controlling for endogeneity in examining the associa-
tion between foreign equity flows and domestic stock liquidity, a recent strand of the literature 
prefers to use vector autoregression framework which is more flexible, simultaneously handles a 
set of endogenous variables, and more importantly captures the dynamic interrelation among 
several variables.

Agudelo (2010), for example, examines the role of daily foreign equity flows on local liquidity for 
seven emerging markets (India, Indonesia, Korea, Philippines, South Africa, Taiwan, and Thailand) 
over the period April 2004 to March 2006. Estimating a 5-VAR model (consisting of; liquidity, 
returns, volatility, turnover, and foreign portfolio flows) the author finds that short-term specula-
tive portfolio flows to these markets reduce liquidity through information effects while long-term 
foreign ownership boosts liquidity. The author therefore suggests that policymakers should weigh 
between the disruptive short-term effects vis-à-vis the long-term beneficial effects of foreign 
equity flows in deciding whether or not to restrict these flows. Vagias and Van Dijk (2011) also 
employ the vector autoregression approach to examine the interaction of foreign equity portfolio 
flows and local stock liquidity for 46 countries (drawn from both developed and emerging coun-
tries) for the period 1995–2008. Specifically, these authors construct foreign flows as net equity 
purchases by non-resident investors (that is, gross equity purchases less gross equity sales) 
normalized by local market capitalization. Several interesting results emerge from this empirical 
exercise. First and foremost, the authors show that foreign equity flows promote rather than 
impede local stock liquidity for all the countries sampled.

Secondly, Vagias and Van Dijk (2011) document that the positive liquidity impact of flows is 
more prominent in emerging markets than in advanced markets. Thirdly, they point out that the 
effect of flows on liquidity is sensitive to informational disclosure environment. For example, they 
find a stronger positive liquidity effect on emerging markets with more open informational 
disclosures. In this regard, they explain that with transparent informational disclosures, foreign 
investors simply act as noise traders boosting liquidity as opposed to informed investors who drive 
an information gap thus dampening local liquidity through adverse selection.

The empirical literature seems to agree that foreign trading is not neutral as far as local liquidity 
is concerned. The controversy however regards as to whether foreign equity flows are a bane or 
boon for local liquidity. Some authors find a positive effect while others show a negative effect. 
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However, the review of the literature shows that there are only a handful studies focusing on the 
impact of foreign trades on liquidity. Particularly, no study pays attention to the frontier market 
where liquidity is more critical. Additionally, most empirical studies tend to restrict the interaction 
of foreign trades and liquidity by estimating panel regressions. However, as Hoti (2002) contends, 
theory does not seem to provide enough information to warrant such restrictions. Thus, the panel 
regressions may be plagued by endogeneity problems. Besides, the exercise of searching for 
instruments for foreign flows can be daunting. Due to these challenges, recent research opts to 
model the dynamics of flows and liquidity using the VAR framework.

3. Methodology

3.1. Empirical model
To empirically test the effects of foreign flows on local stock market liquidity, the study employs a 
vector autoregression (VAR) framework. The VAR framework is preferred since the variables of 
interest, that is, foreign equity flows, stock returns, and stock market liquidity, are potentially 
endogenous. Stock and Watson (2001) define a vector autoregression (VAR) as “an n-equation, n- 
variable linear model in which each variable is in turn explained by its own lagged values, plus 
current and past values of the remaining n-1 variables.” Thus, assuming that Yt is a G� 1 vector of 
endogenous variables; then, a simple VAR model for Yt can be set-up as follows: 

Yt ¼ B0 tð Þ þ B Lð ÞYt� i þ Xt þ ut ut~iid 0;�uð Þ (2) 

where B Lð Þ is a polynomial lag operator appropriately restricted to ensure that BðLÞ� 1 exists. 
The B0 tð Þ term compacts together all the deterministic components of the data such as 
constants, time dummies, etc. Finally, Xt represents the vector of exogenous variables and ut 

represents a vector of white noise disturbances. In the context of this study, the main 
endogenous variables are the foreign equity flows, market returns, and market liquidity while 
market return volatility, global risk aversion (as measured by the VIX index), and distress 
market conditions (measured by 3-months consecutive negative market returns, NMRET) are 
the exogenous variables. That is; 

Yt ¼ FLOWSt;MRETt; LIQt½ �
0 and Xt ¼ MVOLt;VIX;NMRET½ �

0 (3) 

The VAR approach has been employed before to explore market-wide liquidity dynamics (see 
Fernández-Amador et al., 2013; Fujimoto, 2003; Goyenko & Ukhov, 2009) and the interaction 
between aggregate market liquidity and foreign equity flows (see Froot et al., 2001; Richards, 
2005; Agudelo, 2010; Vagias & Van Dijk, 2011 among others).

3.2. Estimation and testing
The VAR model (2) is estimated using OLS. To ensure that the model is adequate for interpretation, 
a number of diagnostic tests are conducted. For example, a particularly important step in estimat-
ing VAR models involves the selection of optimal lag order (p). In this regard, several information 
criteria are employed to establish the optimal lag. Another important step in VAR modeling 
involves testing the stability of the model. A VAR model is considered stable if all the roots of 
the polynomial lag B Lð Þ lie inside the unit circle. Finally, the model is subjected to an LM test of 
autocorrelation to ensure that the resulting residuals are white noise.

3.3. Variables definition
The monthly market return, liquidity and volatility are obtained by computing an equally weighted 
average from the daily values. For example, the daily stock market returns are computed as the 
continuously compounded daily changes in closing stock prices as follows: 
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RETi;t ¼ 100� ln
pi;t

pi;t� 1

� �

(4) 

The monthly market returns (MRET) are then obtained as the equally weighted monthly average of 
all daily sample stock returns. The monthly returns volatility (MVOL) is also obtained as the 
monthly average of daily stock returns across all the sample stocks. To construct the foreign 
equity flows variable, we follow several earlier studies (such as Froot et al., 2001; Richards, 2005; 
Agudelo, 2010 among others) to define FLOWS as; 

FLOWSt ¼
GPt � GSt

MCAPt
(5) 

where GPt and GSt respectively refer to foreign gross purchases and sales of Kenyan equities over a 
period of one trading month while MCAPt represents the aggregate market capitalization. 
Particularly, the FLOWS variables capture the net foreign purchase as a proportion of total market 
capitalization. Sanvicente (2014) argues that since a foreign investor may purchase and sell the 
same stock within a given period the net purchases variable (GP-GS) seems a more realistic 
variable to capture foreign investors’ participation.

Additionally, Kamesaka et al. (2003) argue that the direction of the trade imbalance (either positive 
or negative) provides useful insights regarding how foreign investors currently view the stock prices. 
For instance, positive net purchases imply that foreign investors consider the stock market under-
valued, while negative net purchases signal an overvalued stock market. Prasanna and Bansal (2014) 
also suggest that positive net purchases by foreign investors reflect a positive sentiment about future 
returns and therefore is associated with higher stock liquidity while negative net purchases reflect 
depressed sentiments and so will be associated with liquidity declines.

In regard to liquidity, we employ four measures of stock liquidity. The Amihud (2002) price 
measure (ILLIQ), the Hui and Heubel (1984) price impact measure (HH), Liu’s (2006) measure, and 
the liquidity index (LI) proposed by Butler et al. (2005). The construction of these measures is 
presented in appendix A.

Two other variables included in the set of exogenous variables are the global risk aversion and 
market distress conditions. Particularly, we capture the global investors’ appetite for risk using the 
Chicago Board Exchange S&P option volatility index (VIX). The VIX extracts investor’s future 
economic expectations from the equity option prices. Elevated values of VIX signals risky condi-
tions going forward and vice versa. The motivation for introducing this variable lies in the observa-
tion that international investors dominate equity trading at the NSE. Accordingly, deterioration of 
global economic conditions can result in reduced foreign investors’ participation in risky emerging 
equity markets. Additionally, to control for local market conditions, we construct a dummy variable 
(NMRET) which takes a value of 1 of market returns have been negative for the past three 
consecutive months and zero otherwise. Acharya et al. (2013) also use this approach to identify 
an economic and financial stress regime and show that financial market liquidity significantly 
declines in economic downturns.

3.4. Data
The analysis in this study utilizes monthly data covering the period from January 2011 to 
December 2018. The sample period is chosen based on the availability of monthly foreign equity 
flows data. To construct the foreign equity flow variable (FLOWS), monthly aggregate purchases, 
and sales of equity by foreign investors are obtained from the Nairobi Securities Exchange (NSE). 
Additionally, for the construction of stock liquidity, returns and volatility, daily volume-weighted 
average prices, daily traded volumes, and daily outstanding shares data are obtained from 
Datastream and verified based on data from the NSE. Finally, the data on VIX are obtained from 
the Federal Reserve Economic Database (FRED).
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4. Empirical results and discussions

4.1. Descriptive statistics
Table 4 gives the monthly mean, maximum, minimum, standard deviation, and correlations of the 
main variables employed in this study. The table reveals that the period January 2011 to December 
2018 was characterized by an overall positive net purchase of local equities by foreign investors. 
The average monthly stock returns stood at about −0.40% although, on average the returns vary 
between a maximum of 11.9% and a minimum of −10.5%. Thus, it appears that positive net 
foreign equity flows are associated with negative market returns over this sample period. However, 
exploring the time-series behavior of the inflows and returns will provide further insights beyond 
this static summary information. Further, Table 4 reveals a fairly substantial positive serial correla-
tion in net foreign purchases. This finding is consistent with Froot et al. (2001) and Richards (2005) 
who argue that the positive correlation in inflows could either; reflect investors who establish their 
positions gradually so as not to trigger a large price impact or entry of similar investor types who 
respond to same information signals albeit with differing speeds. Liquidity measures also show 
considerable positive autocorrelation which is again consistent with the findings of Amihud (2002) 
and Soderberg (2008). Market return volatility also shows substantial first-order autocorrelation 
(0.48) while returns indicate far less first-order autocorrelation (0.19).

Focusing on the correlation analysis provided also in Table 4, it is observed that stock return is 
positively correlated with foreign equity inflows (albeit not statistically significant at 5% signifi-
cance level), while market return volatility bears a significantly negative correlation with foreign 
net purchases. Further, the correlation matrix shows a significant negative association between 
inflows and liquidity measures ILLIQ and HH. Importantly, this observation provides some pre-
liminary evidence that foreign equity inflows are associated with increased liquidity in the Kenyan 
stock market. Liquidity also appears to have substantial positive correlation with volatility.

4.2. Time-series behavior of net purchases of Foreign investors
Figure 1 plots the cumulated monthly net foreign purchases and the main equity market index 
(NSE 20 share index) over the period January 2011–December 2018. The striking stylized fact 
drawn from the figure is that returns and inflows seems to closely track each other. Particularly, 
both inflows and returns increased steadily from late 2011 to mid-2015 and then declined till the 
end of the sample period. It is, however, not possible to infer the causal structure from this 
preliminary observation. Accordingly, to understand whether returns drive inflows or vice versa, 
the next section provides results of a simple causal model (VAR).

Figure 1 presents the time-series path of cumulative net purchases of Kenyan equities (gross 
purchases less gross sales in billion Kenya shillings) and the NSE 20 share index over the period 
2011M1–2018M12.

Figure 2 explores the dynamic interaction between foreign equity inflows and local stock market 
liquidity. The figure reveals that generally, periods of high (low) foreign investor inflows are 
associated with low (high) illiquidity. For example, the liquidity index (LI) appears to increase 
when inflows increase (such as during the period mid-2011 to end of 2014) and decrease when 
inflows are declining (such as over the period 2015–2018). This univariate analysis provides initial 
evidence of a negative link between illiquidity and inflows. An interesting issue in this regard is the 
direction of causation; do inflows trigger liquidity changes or vice versa? The VAR model of the next 
section will attempt to provide answers to this important question.

Figure 2 plots the relationship between liquidity measures (ILLIQ, HH, LM, and LI) and net foreign 
equity purchases. Net purchases are obtained as the difference between gross purchases and 
gross sales.
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4.3. VAR results
Several tests precede the estimation and interpretation of the VAR model. Firstly, all the variables 
of interest were subjected to unit root tests (ADF and PP) to establish their stationarity properties. 
The ADF and PP test results of this exercise are reported in Table 5. The unit root test results show 
that except for three liquidity measures (ILLIQ, HH, and LI) which yield mixed results across the 
two tests, all other variables are stationary at levels. Despite the mixed results, we rely on the PP 
test results which indicates that all variables are stationary at levels and so proceed to estimate 
VAR in levels. It is worth noting that the PP test better handles issues of heteroskedasticity and 
serial correlation (in the test regression) compared to ADF. This feature is especially useful in 
understanding the stationarity of liquidity measures employed in this study. More specifically, our 
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and stock market liquidity.
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liquidity measures exhibit considerable serial correlation (see Table 4) and are widely dispersed 
across time (see Figure 2). Moreover, Sims (1980) argue against estimating VAR in differences 
citing loss of key long-run information when one works with changes rather than levels.

Secondly, the VAR model is tested for stability. The VAR system is said to be stable if all the unit 
roots of the polynomial lag (B(L) in model 2) lies inside the unit circle. Appendix B.1 presents the 
autoregressive root stability test results which indicate that the VAR models are stable since all the 
roots lie inside the unit circle.

Thirdly, establishing the lag length of the VAR system is key in ensuring the reliability of the 
results. Accordingly, two information criteria (Akaike and Schwarz-Bayes) were employed to select 
the optimal lag. In the end, the majority of the criteria revealed that a three-lag VAR is optimal in 
characterizing the dynamic behavior of the selected variables (see Appendix B.2). Finally, a routine 
residual diagnostic test, that is, the LM autocorrelation test results (Appendix B.3) fail to reject the 
null hypothesis of no serial correlation at all lags signaling further the adequacy of the VAR (3) 
model.

Generally, a VAR (3) model appears adequate for capturing the dynamics of foreign flows, market 
returns and market liquidity for the Kenyan stock market. The coefficients of the VAR model (provided 
in Appendix C) indicate that increased foreign inflows predict increased local liquidity. On the other 
hand, local liquidity does not seem to have any significant influence in predicting flows. Further, 
market volatility shows positive (negative) coefficients on illiquidity (liquidity) measures indicating 
that volatility reduces liquidity. This is consistent with the inventory-based trade model of Ho and Stoll 
(1981) who argue that increased market volatility decreases the utility of risk-averse liquidity provi-
ders hence reducing market liquidity. Fujimoto (2003) and Agudelo (2010) also document the 
negative influence of volatility on liquidity for the US and the Indonesian market, respectively. 
Further, unreported results indicate that elevated levels of global risk aversion as well as distress 
market conditions consume local market liquidity.

Beyond the VAR regression coefficients, important insights are also gained by focusing on the 
impulse response functions2 (provided within the VAR framework). Accordingly, Figure 3 provides 
the impulse response functions (IRFs) for four liquidity measures (ILLIQ, HH, LM, and LI). The main 
findings from the impulse response analysis are as follows: The first finding is that foreign inflows 

Table 5. Unit root test results
ADF PP

Variable Intercept Trend & 
Intercept

Decision Intercept Trend & 
Intercept

Decision

FLOWS −4.485 −4.549 I(0) −4.539 −4.496 I(0)

MRET −8.827 −8.782 I(0) −8.972 −8.932 I(0)

MVOL −5.5625 −6.623 I(0) −5.659 −6.69 I(0)

lnVIX −3.120 −3.229 I(0) −3.141 −3.382 I(0)

lnILLIQ −2.217 −2.316 I(1) −3.965 −4.162 I(0)

lnHH −1.608 −2.492 I(1) −2.497 −4.157 I(0)

lnLM −3.798 −3.842 I(0) −6.158 −6.437 I(0)

lnLI −2.261 −2.309 I(1) −2.477 −3.645 I(0)

Critical Values
1% −3.662 −3.648

5% −2.964 −2.958

10% −2.614 −2.612
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Figure 3. Impulse response 
functions of foreign flows, 
liquidity, and market returns.

Ondiba Ochenge et al., Cogent Economics & Finance (2020), 8: 1781503                                                                                                                           
https://doi.org/10.1080/23322039.2020.1781503                                                                                                                                                       

Page 15 of 29



.0000

.0004

.0008

.0012

1 2 3 4 5 6 7 8 9 10

Response of FLOWS to FLOWSResponse of FLOWS to FLOWS

.0000

.0004

.0008

.0012

1 2 3 4 5 6 7 8 9 10

Response of FLOWS to MRETResponse of FLOWS to MRET

.0000

.0004

.0008

.0012

1 2 3 4 5 6 7 8 9 10

Response of FLOWS to LNLMResponse of FLOWS to LNLM

-.01

.00

.01

.02

.03

.04

1 2 3 4 5 6 7 8 9 10

Response of MRET to FLOWSResponse of MRET to FLOWS

-.01

.00

.01

.02

.03

.04

1 2 3 4 5 6 7 8 9 10

Response of MRET to MRETResponse of MRET to MRET

-.01

.00

.01

.02

.03

.04

1 2 3 4 5 6 7 8 9 10

Response of MRET to LNLMResponse of MRET to LNLM

-.05

.00

.05

.10

1 2 3 4 5 6 7 8 9 10

Response of LNLM to FLOWSResponse of LNLM to FLOWS

-.05

.00

.05

.10

1 2 3 4 5 6 7 8 9 10

Response of LNLM to MRETResponse of LNLM to MRET

-.05

.00

.05

.10

1 2 3 4 5 6 7 8 9 10

Response of LNLM to LNLMResponse of LNLM to LNLM

Response to Cholesky One S.D. (d.f. adjusted) Innovations – 2 S.E.Response to Cholesky One S.D. (d.f. adjusted) Innovations – 2 S.E.

-.0005

.0000

.0005

.0010

1 2 3 4 5 6 7 8 9 10

Response of FLOWS to FLOWSResponse of FLOWS to FLOWS

-.0005

.0000

.0005

.0010

1 2 3 4 5 6 7 8 9 10

Response of FLOWS to MRETResponse of FLOWS to MRET

-.0005

.0000

.0005

.0010

1 2 3 4 5 6 7 8 9 10

Response of FLOWS to LNLIResponse of FLOWS to LNLI

-.01

.00

.01

.02

.03

.04

1 2 3 4 5 6 7 8 9 10

Response of MRET to FLOWSResponse of MRET to FLOWS

-.01

.00

.01

.02

.03

.04

1 2 3 4 5 6 7 8 9 10

Response of MRET to MRETResponse of MRET to MRET

-.01

.00

.01

.02

.03

.04

1 2 3 4 5 6 7 8 9 10

Response of MRET to LNLIResponse of MRET to LNLI

.00

.01

.02

1 2 3 4 5 6 7 8 9 10

Response of LNLI to FLOWSResponse of LNLI to FLOWS

.00

.01

.02

1 2 3 4 5 6 7 8 9 10

Response of LNLI to MRETResponse of LNLI to MRET

.00

.01

.02

1 2 3 4 5 6 7 8 9 10

Response of LNLI to LNLIResponse of LNLI to LNLI

Response to Cholesky One S.D. (d.f. adjusted) Innovations – 2 S.E.Response to Cholesky One S.D. (d.f. adjusted) Innovations – 2 S.E.

Figure 3. Continued.
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and market liquidity exhibit strong persistence. On foreign inflows persistence, Froot et al. (2001) 
argue that net inflows could persist if foreign investors with information trade gradually to 
mitigate the price impact that could occur if they moved to their desired positions at once. On 
liquidity persistence, Amihud (2002) explains that in practice, investors predict future liquidity 
based on the past realization of liquidity. The second finding regards the dynamic interaction 
between foreign equity inflows and local stock market returns. Although foreign net flows appear 
to respond positively to orthogonal innovations in local market returns, the relationship is not 
statistically significant for all models. Overall, there appears to be no strong evidence of trend- 
chasing/feedback trading by foreign investors at the NSE.

On the other hand, positive net foreign inflows seem to cause a significant increase in market 
returns. Agudelo (2010) argues that positive net foreign inflows causing an increase in market 
returns is evidence in favor of either the price pressure hypothesis documented by Warther (1995) 
and Richards (2005) or information content hypothesis fronted by among others. Froot and 
Ramadorai (2001), Griffin et al. (2004), and Griffin et al. (2004), for example, argues that, if foreign 
investors have superior information relative to local investors, then lagged flows will consistently 
forecast local returns. Importantly, the evidence adduced from the IRFs shows that increased 
foreign inflows predict increased returns with a lag of about 3 months. Thus, this finding seems to 
suggest that foreign investors have an information advantage over the Kenyan local investors.

The third main finding is that local liquidity does not seem to have a significant influence on 
foreign inflows. Thus, this study does not find supporting evidence of the foreign preference for 
liquid stocks documented earlier (for instance, by Rhee & Wang, 2009). On this observation, Vagias 
and Van Dijk (2011) opine that international investors contemplating entry into emerging markets 
may consider illiquidity risk as of secondary concern relative to other risks such as political risks.

The fourth main finding is that increased foreign inflows improve liquidity at the NSE. 
Particularly, a positive shock to foreign inflows in the current month elicits a significant negative 
response of the HH illiquidity measure and a significant positive response in liquidity (LI) after 
about 4 months. This finding differs from some studies which show that foreign ownership 
impedes local liquidity (see, for example, Prasanna & Bansal, 2014; Rhee & Wang, 2009) but is 
consistent with other studies which indicate that foreign ownership promotes liquidity (see 
Agudelo, 2010; Vagias & Van Dijk, 2011). For example, Agudelo (2010) finds that foreign inflows 
boost local liquidity in the Indonesian stock market. The authors further offer some reflections on 
the possible channel through which inflows boost liquidity in this market. Particularly, they argue 
that the increased presence of foreign investors attracts uninformed/noise traders into the market 
thereby increasing trading activity and liquidity. However, in the context of Kenya, the information 
channel seems to be a more compelling explanation for the positive link between foreign inflows 
and stock market liquidity. This conclusion draws inspiration from the observation that lagged 
flows predict returns implying that foreign investors are more informed than the locals. Plausibly, 
intensive foreign buying of Kenyan stocks acts as a leading signal of good future market prospects, 
luring locally uninformed investors into the stock market and thereby increasing trading activity 
and liquidity (Agudelo, 2010). Alternatively, locally uninformed investors can be attracted to the 
stock market if they view increased foreign presence as a signal of increased information trans-
parency and corporate discipline (Bae et al., 2006).

The last main finding from the impulse response analysis is that market liquidity seems to 
respond positively to increasing market returns. The beneficial effect of increased returns on 
liquidity is a widely documented phenomenon (see Agudelo, 2010; Chordia et al., 2001, 2005; 
Fujimoto, 2003; Vagias & Van Dijk, 2011). Chordia et al. (2001) argue that rising markets are 
beneficial to liquidity since they lower the inventory costs of liquidity providers which then 
motivates increased trading.
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An alternative way to examine the impact of foreign flows on liquidity is through the forecast 
error variance decomposition (FEVD) also provided within the VAR framework. Since the main 
research question of this study is whether liquidity is altered by foreign flows, Table 6 presents 
the proportion of the variance in liquidity that is explained after 12 months by foreign flows and 
market returns. Overall, the FEVD results indicate that after 12 months foreign flows account for 
between 10% and 31% of variations in liquidity while market returns contribute between 18% and 
51% of the variations in liquidity in the Kenyan stock market. Based on these results, one can 
conclude that although market returns account for a greater proportion of liquidity fluctuations, 
net foreign inflows do have a substantial influence in driving liquidity in the Kenyan stock market.

4.4. Robustness check: alternative measure of foreign equity flows
To test the robustness of our results we construct an alternative measure of foreign equity inflows 
suggested by Kamesaka et al. (2003). This alternative measure is constructed as follows: 

NIFt ¼
GPt � GSt

GPt þ GSt
(6) 

where GPtand GStrepresent monthly foreign gross purchases and gross sales, respectively. Viral 
Acharya et al. (2014) cites that this measure is often also widely used in stock order flows’ studies.

Employing this alternative measure of foreign equity flows in the VAR model (2) generates the 
impulse response functions reported in Figure 4 (only the response of liquidity measures to flow 
shocks is reported). Importantly, the results obtained from using the NIF measure are qualitatively 
similar to those obtained by using the FLOWS measure. More specifically, positive shocks to foreign 
equity flows lower the local stock illiquidity albeit with a lag.

5. Conclusion and policy recommendations
This study examined the interaction between foreign equity portfolio flows and local stock market 
liquidity in Kenya over the period January 2011–December 2018. The analysis was based on vector 
autoregression (VAR) model with monthly foreign equity flows, returns, and liquidity measures as 

Table 6. Forecast error variance decomposition
Liquidity Measure Month FLOWS MRET
ILLIQ 1 1.72 0.04

3 4.76 10.66

6 9.47 15.82

12 24.62 18.85

HH 1 0.67 9.29

3 2.76 25.78

6 13.56 29.45

12 31.02 28.06

LM 1 1.95 2.19

3 2.41 13.74

6 4.56 16.52

12 10.94 18.97

LI 1 0.43 16.67

3 1.26 44.97

6 11.52 50.12

12 31.12 45.34
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the endogenous variables and volatility, global risk aversion, and distress market conditions as the 
exogenous variables. Several conclusions are drawn from the empirical analysis. Firstly, flows to 
Kenya tend to be persistent, in the sense that foreign investors enter the market or exit in a 
gradual manner.

Secondly, this study documents that foreign equity portfolio flows contain predictive information 
on future expected stock returns. This can be weakly interpreted to mean that foreign investors 
seem to have an information advantage over local Kenyan investors. However, more research is 
required to validate this hotly debated idea of who is more informed between the foreign investor 
and the local investor. This is a fruitful avenue for future research.

Thirdly, the study also finds that increased foreign inflows promote local stock market liquidity in 
Kenya. This is consistent with the expectations that many emerging and frontier markets hold 
when they open their markets to international investors. That is, the view that stock market 
liberalization boosts local stock liquidity.

The empirical results of this study provide key insights to policy authorities charged with the 
surveillance of the equity market in Kenya. First, the finding that foreign equity net inflows to 
Kenya tend to be gradual implies that market authorities can actually monitor developments in 
foreign flows and watch out for any short-term adverse effects of these flows. Secondly, the 
robust evidence that foreign investors’ participation benefits local liquidity renders empirical 
support to the recent policy (by CMA) that now allows foreign investors to acquire up to 100% 
of any stock listed at the NSE. In a nutshell, our results indicate that foreign inflows are beneficial 
from a liquidity perspective and therefore should be encouraged. A caveat though is that the 
flows appear to be of very short term in nature. That is, we observe that whereas foreign trading 
accounts for up to 70% of market turnover, long-term foreign shareholding has stagnated at 
about 20% for the last 8 years. This short-term nature of the flows greatly exposes the NSE to a 
sudden stop in the event that the foreign investors decide to leave the market suddenly. Thus, to 
increase the liquidity resilience of this market it would be imperative to encourage local inves-
tors’ trading.

Although this study achieves its set objective, a notable limitation is the lack of high-frequency 
data on foreign flows. Agudelo (2010) finds that whereas foreign flows tend to have a permanent 
beneficial effect on liquidity, in the short-term (daily) foreign flows consume liquidity as foreign 
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Figure 4. IRFs-alternative mea-
sure of foreign equity flow.
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traders seem to aggressively demand liquidity. Consequently, understanding the short-term 
dynamics of flows is important to policymakers who are charged with surveillance duties. This 
avenue can be fruitfully pursued as high-frequency data become available. Additionally, although 
this study establishes that foreign flows impact liquidity positively at the NSE and conjectures that 
information channel may be a plausible mechanism through which flows alter liquidity, further 
evidence is required to firmly validate this channel.
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Notes
1. Market liquidity is the ability of a trader to quickly 

exchange a large quantity of a security at a minimal 
impact to price. Thus, liquidity spans three key dimen-
sions; time, quantity, and cost. It also important to 
note that market liquidity is different from funding 
liquidity (the ability of liquidity providers/market- 
makers to fund their positions) and cashflow liquidity 
as applied in the banking literature.

2. The impulse response functions are calculated using 
the Cholesky decomposition identification scheme. 
Following earlier studies (such as Froot et al., 2001; 
Richards, 2005; Vagias & Van Dijk, 2011) the flows 
variable is ordered first, then market returns and finally 
market liquidity. However, for robustness check, dif-
ferent orderings were experimented and the results 
appeared to be largely similar.
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Appendies
Appendix A: Construction of Liquidity Measures

The monthly market liquidity measures are constructed by aggregating individual firm liquidity 
measures. The ILLIQ ratio is constructed using the following formula; 

ILLIQi;d ¼
Ridj j

PidVOid
(A:1) 

where ILLIQi;d represents the daily stock Amihud (2002) measure, Ri;d is the daily stock return, and 
VOi;d is the daily stock trading volume, Pi;dis the daily price for stock i. This measure prominently 
captures the price impact measure of trades. On the other hand, Liu’s (2006) measure emphasizes 
on the transaction cost dimension of liquidity (as manifested by stock non-trading). In particular, 
Liu’s measure (subsequently referred as LM) is generated using the following formula: 

LMi;t ¼ NZDi;t þ

1�TRi;t

DF

2

4

3

5 �
21
Ni;t

(A:2) 

where LMi;t denotes Liu’s (2006) measure for stock i in time t. NZDi;t represents the number of zero 
daily trading volumes of stock i in time t, TRi;t is the turnover ratio of stock i in time t, Ni;t is the total 
number of trading days for stock i in time t, and DF is the deflator designed such that the following 
condition holds; 

0<
1�TRi;t

DF
<1 (A:3) 

Further, equation (A.2) has the property that if two stocks happen to have the same number of 
zero volume days in a period; then, the turnover adjustment acts as a tie-breaker. Additionally, 
due to variations in the total number of trading days in different months, the last term in 
equation (A.2) standardizes the trading days to 21 in each month, making comparison over 
time meaningful.

Hui and Heubel (1984)’s measure relates stock price changes to turnover. The formula for 
constructing this measure is as follows; 

HHi;t ¼
PH � PL� �

=PL� �

V= S � �P
� � (A:4) 

where PHand PL are the high and low prices for stock i on day t, Vis the shillings traded volume for 
stock i on dayt, S is the outstanding shares of stock i on dayt, and Pis the average closing price for 
stock i on dayt. The interpretation of HH is that a liquid stock should not exhibit a high price 
variation due to a high turnover. Thus, besides reflecting the price impact of trades, the HH 
measure also captures the resilience dimension of a stock’s liquidity.
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Further, to simultaneously capture several dimensions of illiquidity, Butler et al. (2005) con-
struct a liquidity index consisting of multiple liquidity proxies. The procedure of constructing the 
index is as follows: for each stock and liquidity measure, each observation is ranked from the 
least liquid to most liquid observation, next, the average of the ranks across the K (in our case 
four) liquidity measures is obtained, finally, the average rank for each observation is scaled by 
the number of observations, N, to bind the liquidity index between zero (least liquid) and one 
(most liquid). Mathematically, the liquidity index is cast as follows: 

LIi ¼
1
N

1
K

∑
K

k¼1
Rank Xi;k

� �
(A:5) 

where Xi;k is the kth liquidity proxy (such as TURN) for stock i.
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Appendix B: VAR Diagnostic Tests

B.1: VAR stability test 

(a)  ILLIQ           (b) HH    
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B.2: Optimal lag selection 
(a) ILLIQ 

VAR Lag Order Selection Criteria
Endogenous variables: FLOWS MRET LNILLIQ 
Exogenous variables: C MVOL LOGVIX NMRET @EXPAND(@MONTH,@DROPFI
Date: 03/19/20   Time: 13:19
Sample: 2011M01 2018M12
Included observations: 92

 Lag LogL LR FPE AIC SC HQ

0 644.30259 NA  4.45e-10 -13.02832 -11.79483 -12.53047
1 699.52288  88.83263  1.64e-10 -14.03311  -12.55293*  -13.43569*
2 709.37820  15.21148  1.62e-10 -14.05170 -12.32482 -13.35472
3 724.47884   22.32268*   1.44e-10*  -14.18432* -12.21075 -13.38777
4 730.92537  9.109229  1.55e-10 -14.12881 -11.90854 -13.23269
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