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COLOMBIAN EQUITY RETURN AND NARROW MONEY SUPPLY: 
AN ASYMMETRIC COINTEGRATION ANALYSIS

Chu V. NguyeN*

ABSTRACT

The asymmetric, cointegrating relationship between the return on equity market and the narrowly 
defined money supply is documented. In fact, equity return and the monthly percentage change in 
the Colombian money supply M1 spread adjusts to the threshold value slower when a contractionary 
countercyclical policy action or an economic shock causes the money supply M1 to fall relative to 
the share price index, widening their spread, than when an expansionary countercyclical monetary 
policy action or a shock causes money supply M1 to move in the opposite direction, narrowing their 
spread.  The empirical findings further indicate the impact lag on the Colombian monetary policy in 
the equity market is two years. These empirical findings should be of interest to both domestic and 
international investors who are interested in the Colombian equity market. The results also reveal 
the presence of both the neoclassical and the post-Keynesian positions on the relationship between 
equity return and money supply M1 in the Colombian financial market. In the age of globalization, 
these findings may provide a better understanding of the impact of the countercyclical monetary 
policy on the equity market in Latin American economies.
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RESUMEN

La relación asimétrica, de cointegración entre el rendimiento de la renta variable y la oferta de dinero 
en sentido estricto está documentado. De hecho, la rentabilidad del capital propio y la variación 
porcentual mensual en la propagación M1 del suministro de dinero colombiano se ajusta más lento 
al valor de umbral cuando una acción de política anticíclica contractiva o una crisis económica 
hace que la oferta monetaria M1 baje en relación con el índice de precio de las acciones, amplian-
do su difusión, que cuando una acción de política monetaria anticíclica expansiva o un choque 
causa que la oferta monetaria M1 se mueva en la dirección opuesta, reduciendo su propagación. 
Los resultados empíricos indican, además, que el retraso del impacto sobre la política monetaria 
colombiana en el mercado de renta variable es de dos años. Estos resultados empíricos deberían 
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ser de interés para los inversionistas nacionales e internacionales que están interesados en el 
mercado de valores colombiano. Los resultados también revelan la presencia tanto de posiciones 
neoclásicas como post-keynesianos sobre la relación entre la rentabilidad del patrimonio y la oferta 
de dinero M1 en el mercado financiero colombiano. En la era de la globalización, estos hallazgos 
pueden proporcionar una mejor comprensión del impacto de la política monetaria contracíclica en 
el mercado de renta variable de las economías de América Latina. 

Palabras clave: asimetría; regresar sobre mercado de valores, oferta monetaria M1, modelo TAR, 
Colombia. 

RESUMO

A relação assimétrica de cointegração entre o retorno sobre o mercado de ações ea oferta de 
moeda estreitamente definida é documentado. De fato, o retorno de capital próprio ea variação 
percentual mensal do dinheiro propagação fornecimento M1 colombiano ajusta ao valor limite 
mais lento quando uma acção de política contracionista anticíclica ou um choque económico faz 
com que a oferta de moeda M1 a cair em relação ao índice de preços de ações, ampliando a sua 
propagação, quando uma ação política expansionista contracíclica monetária ou choque faz com 
que o movimento de abastecimento M1 dinheiro no sentido oposto, reduzindo a sua propagação. 
Os resultados empíricos Indique Além disso, o impacto de atraso na política colombiana monetária 
no mercado de ações é de dois anos. Estes resultados empíricos deve ser do interesse de inves-
tidores nacionais e internacionais que estão interessados no mercado colombiano. Os resultados 
revelam também a presença de ambas posições neoclássicos e pós-keynesiana sobre a relação 
entre o retorno sobre o capital ea oferta de moeda M1 no mercado financeiro colombiano. Na era da 
globalização, essas descobertas podem fornecer uma melhor compreensão do impacto da política 
monetária anticíclica sobre o mercado de capitais nas economias da América Latina.

Palavras-chave: Assimetria, o retorno do mercado de capitais, monetário M1, modelo TAR; Colômbia.

JEL: C22; E44; G30

INTRODUCTION

The standard neoclassical paradigm of financial 
economics assumes that investors react to no-
teworthy news events by adjusting their investment 
portfolios because these events change the risk-
return profile of securities. Therefore, changes in 
the money supply, particularly narrow money (M1), 
are important indicators of changes in future ma-
croeconomic conditions such as inflation, interest 
rate and unemployment, and so on that may affect 
share prices;  sophisticated and unsophisticated 
investors alike will react according to their ability 
to access and understand research information 
and to reposition their portfolios.  More specifically, 
neoclassical economists theorized that an increase 
in money supply strengthens the stock prices. Con-
versely, a fall in money supply should slow down 

the stock prices. In this framework, money supply 
will serve as a cause variable to affect share prices. 

The post-Keynesian school of economics, based on 
its view that individuals allocate their wealth among 
the narrowly defined money and other financial 
assets (Froyen 2009, p. 100), questioned the direc-
tional causality of the above hypothesized relation-
ship.  This school of thought posits that movements 
in narrow money supply reflect the shift of money 
from liquidating other assets to transaction deposits 
and vice versa as a result of the preceding changes 
in stock prices. For example, rises in stock prices 
induce investors to liquidate their other assets to 
use the fund to purchase stocks and other finan-
cial assets. In this portfolio adjustment process, 
transaction deposits tend to increase, which in turn 
raises money supply. The trend is reversed when 



Colombian Equity Return and Narrow Money Supply: An Asymmetric Cointegration Analysis 9

Suma de Negocios, Vol. 3 N° 3: 7-17, Edición Especial 2012, Bogotá (Col.)

assets and stock prices are falling. As a result of 
this, some post-Keynesian economists argue that 
changes in stock prices actually cause changes in 
money supply and not the reverse.

The rationale for theoretically hypothesizing as-
ymmetric adjustment process of the stock prices 
to the long run equilibrium can be attributed to the 
seemingly opposite effects of the efficient market 
hypothesis and the countercyclical monetary policy 
over different phases of business cycles or when 
monetary policy is used to counter negative con-
tagions of international economic events such as 
the recent US subprime mortgage crisis and the 
current global crisis due to the European sovereign 
deb. For instance, during the contractionary phases 
of business cycles, the countercyclical monetary 
policy would usually increase the money supply 
reducing market interest rates, while the information 
from that state of the economy would precipitate 
investors to resist adjusting their required risk 
premium on the stock market portfolio downward 
because their perceived market portfolio risk increa-
ses. Thus, the stock prices only increase slowly.  By 
the same logic, it may be argued that, during the 
expansionary phases of business cycles, investors 
are less likely to resist adjusting their required risk 
premium on the stock market portfolio downward 
while monetary authority is expected to reduce the 
growth in the money supply, raising market interest 
rates.  Therefore; the stock prices more likely react 
to monetary policy actions asymmetrically over 
different phases of business cycles.  Thus, if a 
corporation only relies on stock as the only source 
of capital, the monetary policy would affect its cost 
of capital differently. Based on the above analysis, 
it is hypothesized that the stock prices would more 
likely react to monetary policy actions asymmetri-
cally over different phases of business cycles.

The article considers narrow money supply as 
broad money supply’s component time deposit is 
being rarely used in the share market. The asym-
metric response of the stock prices to the changes 
in the money supply, if exists and is different from 

the behaviors of instruments in  the direct financing 
segment of the financial market, may make equity 
(debt)-market-dependent firms more financially 
vulnerable to business cycle fluctuations  than 
firms with access to other sources of financing. 
Thus, in their formulation of monetary policy, the 
policymakers should be aware of the fact that the 
countercyclical monetary policy may have different 
effects due to stock price asymmetries. Additio-
nally, keeping pace with the age of globalization, 
the equity market has been increasingly interna-
tionalized. Therefore, modeling the asymmetry in 
the Colombian stock prices may provide a better 
understanding of the relationship between counter-
cyclical monetary policy and the equity markets in 
the context of a Latin American developing country 
with a bilateral trade agreement with her powerful 
northern neighboring economy of the United States.
In light of the aforementioned, this study empirica-
lly investigates neoclassical and post-Keynesian 
co-integrating relationships and the nature of the 
causality between the Colombian money supply 
and stock prices.  To formally investigate these 
possibilities, this study follows Thompson’s (2006) 
approach to specify and estimate the threshold 
autoregressive (TAR)  model, developed by Enders 
and Siklos (2001), to test for asymmetric co-integra-
ting relationship and Granger causality between the 
Colombian narrow money supply and share prices 
using monthly data. This is to be noted here that 
such relationships were not examined before for 
Colombia or other Latin American countries. The 
findings of this study should be of much interest to 
policy makers, bankers, home and foreign inves-
tors, academics and researchers.

The remainder of this paper is organized as follows: 
The next section reviews the current literature; 
the following section summarizes the Colombian 
financial sector; the section that follows describes 
the data for this study and some descriptive sta-
tistics; the following section briefly describes the 
methodology that will be used in the investigation 
and reports the empirical results; the nest section 
discusses the empirical findings and implications; 
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and the final section provides some concluding 
remarks.

BRIEF LITERATURE REVIEW 

This paper will examine possible asymmetric 
behavior in the response of stock prices to mone-
tary policy shocks. Such asymmetries in financial 
market instruments have been studied extensively 
and documented in the literature of the indirect 
financing segment of the financial industry.  Arak 
et al. (1983), Goldberger (1984), Forbes and 
Mayne (1989), Levine and Loeb (1989), Mester 
and Saunders (1995), Dueker (2000), and Tkacz 
(2001) report asymmetries in the U.S. prime lending 
rate.  Thompson (2006) confirms the existence of 
asymmetries in the US prime lending-deposit rate 
spread. Cook and Hahn (1989), Moazzami (1999), 
and Sarno and Thornton (2003) find asymmetries 
in U.S. Treasury securities.  Frost and Bowden 
(1999) and Scholnick (1999) report asymmetries 
in mortgage rates in New Zealand, and Canada.  
Heffernan (1997) and Hofmann and Mizen (2004) 
indicate asymmetric behavior of retail rates in 
the United Kingdom. Hannan and Berger (1991), 
and Neumark and Sharpe (1992), Diebold and 
Sharpe (1992) examine and found asymmetries 
in various deposit rates. Nguyen and Islam (2010) 
find asymmetries in the Thai lending-deposit rate 
spread and attributed it to oligopolistic nature of the 
Thai banking industry, Nguyen et al. (2010) report 
asymmetric cointegration between the US money 
supply M1 and S & P 500 equity index.

THE COLOMBIAN FINANCIAL SECTOR

At the end of the 1980s, Colombia’s financial 
system, including several state-owned institutions, 
was small, overregulated, and highly specialized. 
Also, the spread between the lending and deposit 
rate was high. The high market rates prevented the 
financial institutions from channeling funds from 
savers to borrowers which in turn would hinder the 
economic growth, industrialization, as well as social 
progress of the country. Over the 1990s, financial 

sector reforms promoted competition, creat ing 
a more efficient financial system that transform 
Colombian economy. The reforms allowed easy 
entries into the financial sector; improved re-
gulations; and simplified mergers, conversions, 
breakups to promote bank businesses, and 
allowed foreign investment. 

The financial crisis of the late 1990s affected 
mainly the less efficient public financial institutions 
with portfolios of lower-quality loans, and the 
savings and loan corporations lending heavily in 
home mortgages whose values had shrunk signi-
ficantly after the boom years. Consequently, these 
financial institutions suffered from losses between 
1998 and 2001.  The government responded to 
the crisis by an effective but fiscally expensive 
action and then allowing commercial banks to 
absorb the former mortgage institutions in 1999 
(Colombia: A Country Study 2010, pp. 181-83)

Additionally in 1991 the new constitution was in-
augurated that abolished the 1967 law as part of 
Colombia’s pro-market reforms and removed many 
restrictions on capital movements. It also allowed 
the exchange rate to float within a band. In the same  
year, the large public and private foreign debt made 
the country vulnerable, and speculative attacks 
led the Central Bank to twice devalue the foreign-
exchange band and then to allow the exchange rate 
to float after a  precautionary three-year extended-
fund facility had been agreed with the IMF. In this 
agreement, the Central Bank reserved the right to 
intervene in the foreign-exchange market (Colom-
bia: A Country Study 2010, p. 194). Also as of 
2007, Colombia had 60 financial establishments: 
16 banks, 33 leasing and finance corporations, 
and 11 public specialized institu tions. In 2006 
domestic banks held approximately 80 percent of 
the financial-sector assets and foreign banks, 20 
percent (Colombia: A Country Study 2010, p. 184).

As to the equity market institutional arrangements, 
the current Colombian stock exchange is the Stock 
Exchange of Colombia (Bolsa de Valores de Colom-
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bia), also known as BVC. The Stock Exchange of 
Colombia was created on July 3, 2001 by merging 
the then three existing stock exchanges in Colom-
bia: Bogota Stock Exchange (Bolsa de Bogota), 
Medellin Stock Exchange (Bolsa de Medelin) and 
Cali’s Western Stock Exchange (Bolsa de Occi-
dente). Stock Exchange of Colombia maintains 
offices in Bogota, Medellin, Pereira, and Cali. As 
of September 1, 2010, the Stock Exchange of Co-
lombia had a market capitalization of 200 billion 
US dollars and 89 listed companies. Interestingly, 
the capital market authorities planned to unify the 
sock markets of Colombia, Chile, and Peru in the 
Stock Market in the Andes in 2011.

Regarding the commercial relation to the US, the 
US and Colombia have begun to negotiate for the 
US Andean Free Trade Agreement (AFTA) sin-
ce early 2004. The initiative included Colombia, 
Ecuador, Peru and Bolivia. Because of political 
upheaval at home, Bolivia moved to observer status 
at the end of July 2005. On November 22, 2006, 
Deputy US Trade Representative John Veroneau 
signed the Agreement on behalf of the United Sta-
tes.  However, under pressure from congressional 
Democrats, the Bush administration renegotiated 
the agreement to include more stringent environ-
mental and labor standards. It was signed again 
in 2007. Finally, this free trade agreement linking 
the economies of the Andean pack closer to the 
US economy as NAFTA did to the US, Canadian, 
and Mexican economies was approved by the US 
Congress and signed into law by President Obama 
in October 2011. 

In the implementation of this agreement, Colombia 
agreed to eliminate measures that prevented US 
firms from hiring US professionals, and to phase-
out market restrictions in cable television. Colombia 

also agreed to provide improved access for U.S. 
suppliers of portfolio management services. Addi-
tionally, over 80 percent of US exports of consumer 
and industrial products to Colombia will become 
duty free immediately, with remaining tariffs pha-
sed out over 10 years. With average tariffs on US 
industrial exports ranging from 7.4 to 14.6 percent, 
this will substantially increase US exports. As esti-
mated by the International Trade Commission, the 
tariff reductions in the Agreement will expand ex-
ports of US goods alone by more than $1.1 billion, 
supporting thousands of additional American jobs 
and increasing US GDP by $2.5 billion.

THE DATA AND SOME DESCRIPTIVE 
STATISTICS

This study uses data on the Colombian monthly 
money supply M1 and share price index as a proxy 
for the market stock price index from International 
Financial Statistics, published by the IMF, over 
the period 1989:01 to 2011:05. The monthly share 
price index and the money supply are expressed in 
monthly percentage changes. Monthly percentage 
changes in the share price index, which are used 
as a proxy measure for the returns on the market 
equity portfolio, and monthly percentage changes 
in the monthly money supply are denoted by SPt 
and MSt respectively. Throughout this study, SPt 
and MSt are referred to as return on the equity and 
the money supply. Also, the difference between 
the return on the equity portfolio and the monthly 
percentage change in money supply M1 is referred 
to as the equity return-money supply M1 spread, 
denoted by MPt. Finally, since money supply M1 is 
the intermediate objective of the country’s monetary 
authority, changes in money supply are taken to 
be countercyclical monetary policy actions by the 
Colombian monetary authority in this study.
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Figure 1 displays the behavior of the returns on the 
Colombian equity market, defined as the monthly 
percentage changes in the share price, and monthly 
percentage changes in money supply M1 over the 
sample period. The descriptive statistics reveal that 
the monthly percentage change in money supply M1 
mean during the sample period was 2.35 percent, 
and ranged from -21.86 percent to 51.50 percent, 
with the standard deviation equal to 8.89 percent; 
while the mean monthly percentage change in sha-
re prices was 1.63 percent, and ranged from -17.92 
percent to 34.31 percent, with the standard devia-
tion equal to 7.03 percent. Moreover, given a level 
of the share price index, a decrease in the monthly 
money supply M1—contractionay countercyclical 
monetary policy actions—would widen the spread 
between the monthly percentage changes in share 
price index and in the monthly money supply M1. 
The opposite is true if the money supply M1 chan-
ges in the other direction due to the expansionary 
countercyclical monetary policy activities. 

METHODOLOGY AND EMPIRICAL RESULTS

METHODOLOGY AND STRUCTURAL BREAK

Econometrically, two important characteristics of 
the time series under consideration for cointegra-
tion analysis that must be first considered are their 
structural breaks and cointegration. To discern the 
structural break possibility and to allow for the pos-
sibility of endogenous breaks in the spread between 

the Colombian equity returns and the monthly per-
centage changes in the money supply M1, following 
Perron’s (1997) procedure, an endogenous unit 
root test function with the intercept, slope, and the 
dummy were specified and estimated to test the 
hypothesis that Colombian equity return and the 
monthly percentage change in the money supply 
M1 spread has a unit root.

where DU=1(t>Tb) is a post-break constant dummy 
variable; t is a linear time trend; DT=1(t>Tb) t is a 
post-break slope dummy variable; D(Tb)=1(t=Tb+1)
is the break dummy variable; and εt are white-
noise error terms. The null hypothesis of a unit 
root is stated as β=1 The break date,Tb,is selected 
based on the minimum t-statistic for testing β=1 
(see Perron, 1997, pp. 358-359). 

The estimation results of Perron’s endogenous unit 
root tests are summarized in Table 1. The post-
break intercept dummy variable, DU, is positive, 
while the post-break slope dummy variable, DT, 
is negative and they are significant at any con-
ventional. Additionally, the break dummy variable, 
D(Tb ), is positive and  statistically significant at 1 
percent level. The results of this test suggest that 
the Colombian equity return-money supply spread 
followed a stationary trend process with a break 
date of December 1991, corresponding inaugu-
ration of the Colombian new constitution and its 
attendant economic and financial reforms.

Figure 1

(1)
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The Dickey-Fuller standard unit root tests and their 
extensions assume that the adjustment process is 
symmetric. If the adjustment process is asymmetric, 
then the implicitly assumed restrictive symmetric 
adjustment is indicative of model misspecification. 
To formally investigate the possibility of asymmetric 
adjustment process, the threshold autoregressive 
(TAR) method developed by Enders and Siklos 
(2001) are estimated to examine the behavior of 
the monthly percentage changes in the Colombian 
money supply M1, equity returns their spread.

The threshold autoregressive model allows the 
degree of autoregressive decay to depend on the 
state of the Colombian equity return-money supply 
spread, (i.e., “deepness” of cycles). The estimated 
TAR model empirically reveals if the spread tends 
to revert back to the long-run position faster when 
the spread is above or below the threshold. There-
fore, TAR model indicate whether troughs or peaks 
persist more when shocks push the spread out of 
it long term path.  In this model’s specification, the 
null hypothesis that the Colombian equity return-
money supply spread contains a unit root can be 
expressed as ρ1=ρ2=0, while the hypothesis that the 
spread is stationary with symmetric adjustments 
can be stated as ρ1=ρ2.

To formally examine the behavior of the Colombian 
equity return-money supply spread, this study 
follows Thompson (2006) to regress the equity 
return-money supply spread on a constant, linear 
intercept dummy (with values of zero prior to De-
cember 1991 and values of one for December 1991 
and thereafter). The saved residuals from the above 

Table 1: Perron’s Endogenous Unit Root Test, Colombian Monthly Data, 1989:01 to 2011:05

       
(-2.1566*)    (1.9875**)     (2.9330*)    (-2.9064*)      (4.8166*)        (0.4968)   

Number of augmented lags:  k  = 12 Break Date: December 1991          t (a = 1) =-5.5941*

Notes: Critical values for t-statistics in parentheses: Critical values based n = 100 sample for the break date (Perron, 1997). “*” and “**” indicate 
significance at 1 percent and 5 percent levels.

(2)

(3)

estimated model, denoted by    , are then used to 
estimate the following TAR model 

   

where                    , and the lagged values of  
are meant to yield uncorrelated residuals.  As 
defined by Enders and Granger (1998), the Hea-
viside indicator function for the TAR specification 
is given as: 

EMPIRICAL RESULTS

The overall empirical results in Table 2 indicates 
that the estimation results are devoid of serial 
correlation and have good predicting power as 
evidenced by the Ljung-Box statistics and the 
overall F-statistics, respectively. With the calcula-
ted statistic      = 54.0081, the null hypothesis of 
a unit root (ρ1=ρ2=0) is rejected at the 1 percent 
significance level (i.e. the spread is stationary).  
Given the partial test statistic F = 16.5517, the null 
hypothesis of symmetry, ρ1= ρ2 is also rejected 
at any conventional significance level. Thus, the 
empirical results indicate that adjustments around 
the threshold value of the Colombian equity return-
money supply M1 spread are asymmetric.  In fact, 
the point estimates suggest that the spread tends to 
decay at the rate of |ρ1| =0.8031 for         above the 
threshold, τ = -7.3797 and at the rate of  |ρ2| =1.8761 
for          below the threshold. Moreover, both ρ1 and 
ρ2 are statistically significant at any conventional 
level, As shown by Petrucelli and Woolford (1984), 
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the necessary and sufficient condition for the spread 
to be stationary is: ρ1 <0,  ρ2 <0 and (1+ ρ1) (1+ ρ2) 
< 1; thus, the estimates of ρ1 and ρ2 satisfy the 
stationary (convergence) conditions.. With regard 
to the stationarity of the spread, Ewing et al. (2006, 
p.14) pointed out that this simple finding is consis-

tent with the two underlying series that comprise 
the spread (the of the monthly percentage changes 
in the Colombian money supply M1 and in share 
price index or equity return) being co-integrated in 
the conventional, linear combination sense.

Given |ρ2|>|ρ1|, the return on equity and the monthly 
percentage change in the Colombian money supply 
M1 spread adjusts to the threshold value slower 
when a contractionary countercyclical policy action 
or an economic shock causes the money supply 
M1 to fall relative to the share price index, widening 
their spread, than when an expansionary counter-
cyclical monetary policy action or a shock causes 
money supply M1 to move in the opposite direction, 
narrowing their spread. 

The presence of asymmetric adjustments in the 
Colombian equity return-money supply M1 spread 
necessitates the estimation of an TAR VEC model 
to further investigate the short-run and long-run 
dynamics with respect to the return on the Colom-
bian equity (SPt)  and the money supply M1 (MSt). 

 
      (4)

          
     

 
(5)

where              i = 1,2  and It is set in ac-
cordance with equation (3).  As pointed out by 
Thompson (2006, p. 327-328) the above specified 
TAR VEC model differs from the conventional error-

Table 2: Unit Root and Tests of Asymmetry, Colombian Monthly Data, 1989:01 to 2011:05

  ρ1  ρ2 τ H0: ρ1 = ρ2 =0 H0: ρ1 = ρ2 aic

  -0.8031* -1.8761* -7.3797 Φ= 54.0081* F =  16.5517* 3,272.5886
 
 QLB (8) = 12.5750[0.1273] ln L = -1002.2532 F(4,262)=77.2205*

Notes: The null hypothesis of a unit root,H0 : ρ1 = ρ2 =0, uses the critical values from Enders and Siklos  (2001, p. 170, Table 1 for four lagged changes 
and n = 100).“*” indicates 1 percent level of significance. The null hypothesis of symmetry, H0 : ρ1 = ρ2, uses the standard F distribution. is the threshold 
value determined via the Chan’s (1993) method. QLB (8) denotes the Ljung-Box Q-statistic with 8 lags.

correction models by allowing asymmetric ad-
justments toward the long-run equilibrium. Also, 
the asymmetric error correctional model replaces 
the single symmetric error correction term with 
two error correction terms. Thus, in addition to 
estimating the long-run equilibrium relationship 
and asymmetric adjustment, the model also allow 
for tests of short run dynamic between changes 
in the monthly percentage changes in the Co-
lombian money supply M1 and in equity return. 
This in turn reveals the nature of their Granger 
causality.

The estimation results are reported in Table 3. In 
the summary of the estimation results, the partial 
Fij represents the calculated partial F-statistics 
with the p-value in squared brackets testing the 
null hypothesis that all coefficients are equal to 
zero. The t-statistics are reported with “*” indi-
cating the 1 percent significant level. QLB (8) is 
the Ljung-Box statistics and its significance is 
in squared brackets, testing for the first eight of 
the residual autocorrelations to be jointly equal 
to zero. ln L is the log likelihood. The overall F-
statistic with “*” indicates the significance level 
of 1 percent.
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Overall empirical results suggest that the estimated 
equation (4) is absent of serial correlation and have 
good predicting power as evidenced by the Ljung-
Box statistics and the overall F-statistics, respec-
tively. As to the short-run dynamic adjustment, the 
calculated partial F-statistics in equations (4) and 
(5) indicate bidirectional Granger-causality between 
the monthly percentage change in the Colombian 
money supply M1 and equity returns. These results 

imply that the monthly percentage change in the 
Colombian money supply M1 and equity return ad-
justments affected each other’s movements, i.e., 
there is evidence of Granger bi-directional causa-
lity.  These empirical findings suggest that both the 
neoclassical and post Keynesian positions on the 
relationship between money supply and return on 
equity prevail in the Colombian financial market in 
the short run.

In addition to revealing the short-run dynamic 
Granger-causality, the asymmetric error correction 
model also captures the long run adjustments of 
the lending and deposit rates. |ρ2|>|ρ1|, in equation 
(4) is consistent with the TAR model’s estimation 
results and an indication that the Colombian equity 
returns and the monthly percentage change in the 
money supply M1 spread adjusts to the threshold 
value slower when a contractionary countercyclical 
policy action or an economic shock causes the 
money supply M1to fall relative to the share price 
index, widening the spread. Additionally, both  ρ1 
and ρ2 are statistically significant at 1 percent level. 
Economically, this result suggests that the Colom-
bian return on equity responds more strongly to 
contractionary than to expansionary monetary 
policy in the long run.  With regard to the money 
supply M1, the estimation results for equation (5) 
show that           ; but neither     nor     is signifi-
cant. These empirical findings suggest that the 
adjustments to the long-run threshold are done 

solely by the return on equity.  As to the short run, 
the Granger bidirectional causality indicate that 
investors in Colombian equity market respond to 
countercyclical monetary policy and the Colombian 
monetary authority uses the policy to manage the 
equity market. 

DISCUSSION OF EMPIRICAL FINDINGS 
AND IMPLICATIONS

As to the empirical results from the estimations 
of equations (4) and (5) for the long run, these 
findings seem to suggest that the Colombian mo-
netary authority either use monetary policy only  
to influence the equity market in the short run or 
has not been successfully in influencing the stock 
market with the monetary policy in the long run. 

Possibly, the most important contribution of this 
study to the literature as well as to the investment 
strategies  is the empirically determination of the 

Notes:   Partial F-statistics for lagged values of changes in the change in stock price and money supply M1, respectively, are reported under the specified 
null hypotheses. Q(8) is the Ljung-Box Q-statistic to test for serial correlation up to 8 lags. “*” indicates 1 percent level of significance of the t-statistics.

Table 3: Asymmetric Error Correction Model, Colombian Monthly Data, 1989:01 to 2011:05

Independent Variables
Eq. (4) Overall F(6,237) = 28.25[0.000];  lnL= -868.26 Q(8) = 5.83[0.92]; R2 = 0.40

ρ1 ρ2

Partial F12 =   17.50[0. 000]  -0.7489* -0.7422*

Overall F(0,233) = 320.18[0.000];  lnL= -607.90 Q(8)  =5.73[0.92];  R2 = 0.92Eq. (5)

∆MS1

0.0215 0.0407

∆SP1 a15 = 0 γ1 = γ6 = γ24 = 0

 Partial  F11 =  3.23[0.074]

Independent Variables

Partial F22 =   363.30[0. 000]   Partial  F21 =  5.75[0.004]
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time lag of the bidirectional Granger causality 
between the Colombian countercyclical monetary 
policy, as reflected in changes in money supply, and 
the equity market in the short run. Statistically, the 
retentions of the estimated coefficients ai’s and  
γ j’s of equation (4) and the estimated coefficients 
ai’s  and γ j’s of equation (5) are of based on a 5 
percent significance level.

Economically, the inclusions of coefficients a15 
and             of equation (4) indicate that that the 
change the equity index fifteen months ago and the 
change in the money supply twenty four months ago 
help predict the change of the Colombian stock price 
index in the current month.  Likewise, the inclusions 
of the coefficients              and                                  of 
equation (5) suggest that the Colombian monetary 
authority looked at the change in the equity index se-
venteen months ago and the changes in the money 
supply M1 in the last two years to formulate its coun-
tercyclical monetary policy in the current month.

From the portfolio repositioning perspective, the re-
tentions of the estimated coefficients                      of 
equation (4) indicate changes in countercyclical 
monetary policy actions, as reflected in changes 
in money supply M1, back to two years ago affect 
the current change in the equity return. This fin-
ding implies that after implemented, it will take 
two years for the implemented countercyclical 
monetary policy to achieve its effectiveness fully 
in the Colombian equity market. Customarily, the 
time period when the adverse economic condition 
occurs until the corrective policy action achieves 
its effectiveness fully is divided into the recognition 
lag, the action lag, and impact lag; therefore, the 
empirical findings suggest that the impact lag of 
Colombian countercyclical monetary policy on the 
equity market was two years. Thus, however long 
it takes for the Colombian monetary authority to re-
cognize the macroeconomic problems (recognition 
lag) and to formulate and implement (action lag) the 
corrective policy actions, it will take two years for 
the implemented countercyclical monetary policy 

to achieve its full effectiveness. These empirical 
findings should be very useful for both domestic 
and international investors, who are interested in 
investing in Colombian stock market; particularly, 
in responding to the negative contagions of the US 
subprime mortgage and the current European sove-
reign debt crises, the Colombian monetary authority 
has increased the money supply significantly.

CONCLUDING REMARKS

The results of this study empirically confirm the 
co-integration relationship between the stock price 
index and the narrowly defined money supply. In 
fact their co-integrating relationships are asymme-
tric. This asymmetric relationship indicates that the 
countercyclical monetary policies affect the cost to 
raise new financial resources of corporations diffe-
rently in different phases of business cycles in the 
long-run. More specifically, the results reveal that 
the stock price adjusts more slowly to the threshold 
value when the Colombian monetary authority ea-
ses the money supply widening the equity return-
money supply M1 spread than when the monetary 
authority tightens the monetary policy, narrowing 
the spread. These findings suggest that the stock 
price is more responsive to signals of possible 
contractionary monetary policy as reflected in the 
decline money supply M1. 

The empirical results in turn suggest that  equity 
(debt)-market-dependent firms are more vulnerable 
to business cycle fluctuations (at least in regard to 
their cost of capital) than firms with access to other 
sources of financing. Thus, policymakers should 
be aware that counter-cyclical monetary policy 
may have different effects due to the asymmetric 
behavior of stock prices in their formulation of mo-
netary policy. Additionally, keeping pace with the 
age of globalization, the equity market has been 
increasingly internationalized; these findings may 
provide a better understanding of the countercycli-
cal monetary policy and the equity market in Latin 
American economies.
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With regard to the short-run dynamic co-integration 
as measured by the Granger causality between 
stock price and the money supply, the partial 
F-statistics in equations (4) and (5) reveal the 
bidirectional Granger causality between the Co-
lumbian returns on equity and changes in money 
supply. This empirical finding suggests that both 
the neoclassical and post Keynesian positions on 
the relationship between equity returns and mo-
ney supply M1 present in the Colombian financial 
market. Possibly, the most useful information for 
the domestic and international investors, who are 
interested in the Colombian equity market, is the 
impact lag of the Colombian countercyclical mone-
tary policy is two years. 

REFERENCES

Arak, M., Englander, S. & Tang, E.  (1983). Credit Cycles and the Pricing 
of the Prime Rate. Federal Reserve Bank of New York Quarterly 
Review. 12-18.

Chan, K.S. (1993). Consistency and Limiting Distribution of the Least 
Squares Estimator of a Threshold Autoregressive Model. Annals 
of Statistics, 21(2). 520-533.

Colombia: A Country Study (2010). Federal Research Division, Library 
of Congress; edited by Hudson, R. A. 5th edition.

Cook, T. & Hahn, T. (1989). The Effect of Changes in the Federal Funds 
Rate Target on Market Interest Rates in the 1970s, Journal of 
Monetary Economics, (24). 331-351.

Dueker, M.J. (2000) Are Prime Rate Changes Asymmetric?. Federal 
Reserve Bank of St. Louis Economic Review, September/Oc-
tober. 33-40.

Diebold, F.X. & Sharpe, S.A. (1992). Post-Deregulation Bank Deposit 
Rate Pricing:  The Multivariate Dynamics. Journal of Business & 
Economic Statistics, 8(3). 281-291.

Enders, W. & Granger, C.W.J. (1998). Unit Root Tests and Asymmetric 
Adjustment with an Example Using the Term Structure of Inter-
est Rates. Journal of Business and Economic Statistics, 16(3). 
304-311.

Enders, W. & Siklos, P.L. (2001). Cointegration and Threshold Ad-
justment. Journal of Business and Economic Statistics, 19(2). 
166-176 

Ewing, B. T., Hammoudeh, S. M. & Thompson, M. A.  (2006). Examining 
Asymmetric Behavior in US Petroleum Futures and Spot Prices. 
Energy Journal, 27(3). 9-23.

Forbes, S.M. & Mayne, L.S. (1989). A Friction Model of the Prime. Journal 
of Banking and Finance, (13). 127-135. 

Frost, D. & Bowden, R. (1999). An Asymmetry Generator for Error-
Correction Mechanisms with Application to Bank Mortgage-Rate 
Dynamics. Journal of Business & Economic Statistics, 17(2). 
253-263.

Froyen, R. (2009). Macroeconomics: Theories and Policies, 9th Edition. 
Pearson, Prentice-Hall, US.

Goldberger, M.A. (1984). The Sensitivity of the Prime Rate to Money 
Market Conditions. Journal of Financial Research, 7(4). 269-280.

Hannan, T.H. & Berger, A.N. (1991). The Rigidity of Prices: Evidence from 
the Banking Industry. American Economic Review, 81(4). 938-945.

Heffernan, S.A. (1997). Modeling British Interest Rate Adjustment:  An 
Error Correction Approach. Economica, (64). 211-231.

Hofmann, B. & Mizen, P.  (2004). Interest Rate Pass-Through and Mone-
tary Transmission:  Evidence from Individual Financial Institutions’ 
Retail Rates. Economica, (71). 99-123.

Levine, P. & Loeb, P.D. (1989). Asymmetric Behavior of the Prime Rate 
of Interest.  American Economist, 33. 34-38.

Mester, L.J. & Saunders, A. (1995). When Does the Prime Rate Change?. 
Journal of Banking and Finance, 19. 743-764.

Neumark, D. & Sharpe, S. (1992). “Market Structure and the Nature of 
Price Rigidity:  Evidence from the Market for Consumer Deposits”. 
Quarterly Journal of Economics, 107(2). 657-680.

Nguyen, C.V & Islam, A.M. (2010). Asymmetries in the Thai Lending-
Deposit Rate 

Spread: An Econometric Analysis. Applied Economic Letters, 17(13). 
1229-1236.

Nguyen, C.V., Paskelian, O. & Whitworth, J.(2010). The US Stock Price 
Behavior and the M1 

          Money Supply. The Global Journal of Economics and Finance, 
17(1). 11-19.

Perron, P. (1997). Further Evidence on Breaking Trend Functions in Ma-
croeconomic Variables. Journal of Econometrics, (80). 355-385.

Petrucelli, J., & Woolford, S. (1984). A Threshold AR(1) Model. Journal 
of Applied Probability, (21). 473-481

Sarno, L., & Thornton, D. L. (2003). The Dynamic Relationship between 
the Federal Funds Rate and the Treasury Bill Rate: An Empirical 
Investigation. Journal of Banking and Finance, (27). 1079-1110. 

Scholnick B. (1999). Interest Rate Asymmetries in Long-Term Loan 
and Deposit Markets. Journal of Financial Services Research, 
(16). 5-26.

Thompson, M.A. (2006). Asymmetric Adjustment in the Prime Lending-
Deposit Rate Spread.  Review of Financial Economics, 15(4). 
323-329.

Tkacz, G.  (2001). Endogenous Thresholds and Tests of Asymmetry in 
U.S. Prime Rate Movements. Economic Letters, (73). 207-211.

Recibido: 16 de diciembre de 2011
Aceptado: 30 de mayo de 2012




