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AGGREGATE MONEY DEMAND FUNCTION IN MYANMAR:
CO-INTEGRATION ANALYSIS

This empirical study is carried out to test the stability of aggregate demand function of money
based on liquidity preference theory. This theory suggests that income and inflation is positively
related to money supply while rate of interest has an inverse relation with it. Time series analysis
was carried out for Myanmar covering the period from 1976 to 2016. The augmented Dickey-
Fuller test affirmed that variables under consideration are facing unit root problem at level and are
Jfound free of this problem at first difference. A long-run relation among studied variables is con-
firmed by co-integration technique. The long-run estimates of the model are captured through the
application of vector error correction model. The coefficients of national income, rate of interest
and inflation have statistically significant impact on money demand. All the three explanatory vari-
ables have expected sign as proposed by the theory. Aggregate money demand function is in equi-
librium and stability is verified. Only rate of interest has short-run relationship with money as com-
pared to national income and inflation. These results verified the holding of liquidity preference
theory in case of Myanmar.
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Kxin Mio Cse, Ci Yy Xan
OYHKIIA ITOIIUTY HA AT P}EI‘ATHI I'POMII B M'SIHMI:
KOIHTET'PAIIIMHUX AHAJII3

1le emnipuune docaidxcenns npoeooumocs 045 nepegipku cmabiabHocmi GyHKUii CyKynHoz2o
nonumy Ha epowti Ha 0cHo8i meopii nepesae aikeionocmi. I[a meopia npunyckae, wo 00xio i
iHhasyiss no3umMueHo noe'azami 3 2pouto6or0 Macoro, 6 Mol 4ac AK NPOUEHMHA CIAGKA MaAE
360pomHuy 3anexcnicmo 3 nero. Anaaiz wacosux psoie 6ye nposedenuil das M 'anmu, wo oxonaroe
nepioo 3 1976 no 2016 pix. Pozwupenuti mecm /lixi- @yaaepa niomeepous, wio pozeasuymi 3minni
CMuKarmyca 3 npodaemoro 0OUHUMHO20 KOPeHs Ha PiGHI | 6UABAAIOMbCA GiabHUMU 60 uiei
npobaemu npu nepuiomy eiominnocmi. Jloeeocmporosa 36 130k mixc 00CAI0HCYBaHUMU 3MIHHUMU
niomeepoicyemucs menoodom cniavhoi inmeepauii. /loeeocmpokosi oyinku modeai ixcyromocs
WASAXOM 3ACMOCY8aHHs Modeai eéexkmoproi kopekuii nomuaok. Koeghiuienmu nayionaavnozo
00x00y, npouenmuoi cmaexu i ingaayii HadarOMb CIMAMUCMUYHO 3HAYUMUL 6NAUE HA NONUM HA
epowii. Bci mpu noscuioroui 3sminni maromo o4iKyeanuti 3nax 6ionogiono do meopii. Dynxuisn
CYKynHoeo nonumy Ha epouii nepebyeac 6 pienoeasi, i cmabiabnicmb nepegipsemoca. Tiavku
npoueHmHa cmaeKa mMae KOPOMKOCMpoKo6i GIOHOCUHU 3 2POWUMA 8 NOPIGHAHHI 3 HAUIOHAAbHUM
doxodom i ingpaauiero. 1]i pesyavmamu niomeepouau npasuivhicmos meopii nepesae Aikgionocmi
6 pasi M 'aumu.
Karwwuosi caoea: nonum wHa epowi; HayioHanvHuii 00Xid; NPOUEHMHA CMABKA; IHGAAUIs;
Koinmeepauis; M'auma.

! School of Economics and Trade. Hunan University. Hunan. China.
School of Economics and Trade. Hunan University. Hunan. China.

© Khin Myo Swe, Si Thu Han, 2019



60 ®IHAHCU TA BAHKIBCbKA CITPABA

Kxun Muo Cse, Cu Uy Xan

OYHKIUA CITPOCA HA ATPETATHBIE TEHBI'1 B MbAHME:
KOMHTETPALIMOHHBIN AHAJIN3

Imo amnupuneckoe ucciedosanue npoeooUMcs 04s NPoeepKu CMaduibHocmu QyHKuuu
COBOKYNHO020 CHpOCA HA OeHb2U HA OCHO8e meopuu npeonoumenul AuKeuoOHocmu. JIma meopus
npednoaazaem, umo 00X00 U UHGAAUUA NOAOHCUMEALHO CEA3AHBL C OCHENHCHOU MAaccoll, 6 mo
6pems KaK NpOUEeHMHAsl CMAGKA UMeem 00paAmHYyo 3aeUCUMOCHTb ¢ Hell. AHaau3 épemeHHbIX
PA006 ObLa nposeden das Movanumot, oxeamuiearouuii nepuod ¢ 1976 no 2016 200. Pacwupennwiii
mecm Jluxu-Dyriepa noomeepous, 4mo paccmampueaemvle NePeMeHHble CMAIKUBAIOMCA C
npo6.aemoti eOUHUMHO20 KOPHS HA YPOGHE U OOHAPYICUBAIOMCS C60000HBLMU OM IMOU NPod.aembl
npu nepeom pazauvuu. Jloacocpounas 6136 Mexcoy U3yuaeMviMuU NePeMEHHbLMU
noomeepycoaemcs memooom coemecmuoi unmezpauuu. Jloazocpounvie oueHxKu mooeau
duxcupyromea nymem npumernenus mooeau exkmoproi xoppexuuu ounoox. Kosgpgpuuyuenmuot
HAUUOHAAbHO20 00X00d, NPOUEHMHOU CMAGKU U UHDAAUUU OKA3bI6AIOM CHAMUCIMUMECKU
3HaQuUMoOe 6ausHUe Ha cnpoc Ha Oewveu. Bce mpu obssacHarowue nepemennvie umerom
oxcudaemolii 3HaxK 6 coomeemcmeuu ¢ meopueti. DYHKUUA COBOKYNHO20 CHPOCA HA OeHbeu
Haxooumcs é pasHogecul, u cmabuivHocms npogepsemcs. Toabko npoueHmuas cmagxka umeem
KPAMKOCPO4HbIE OMHOUEHUS ¢ 0eHb2AMU 1O CDAGHEHUIO ¢ HAUUOHAABHBIM 00X000M U UHDAUUEl.
Dmu pesysvmamot noomeepouiu NPasUAbHOCHL MeopuU NPeOno4mMeHull AUKGUOHOCHIU 6 cayHae
MpoanmoL.

Karouesnie caosa: cnpoc Ha Oenveu; HAUUOHAAbHBIL 00X00;, NPOUEHMHAS CMABKA, UHGAAUUS;
Kounmeepauus; Mvsnma

1. Introduction. Since 1950s the relation between supply of money, output and
prices got a lot of attention from economists and policy makers as the effectiveness of
monetary policy depends on this causal relation. Supply of money may be determined
exogenously or endogenously. Variation in output and prices may be due to exogenous
nature of supply of money or both these variables may be main determinants of sup-
ply of money. Advocates of the quantity theory of money propose exogenously deter-
mined supply of money while economists like Cagan (1965) states that it demon-
strates both properties. It is endogenously determined in short-run due to cyclical
fluctuations while it is exogenously determined in the long-run.

Money demand function has received greater attention from economists. The
appropriate monetary policy is decided on its stability. It is very important to exam-
ine stability of money demand in an economy as liquidity is mainly determined by its
instability. The monetary authority should target rate of interest if money demand
function is unstable. When there is no question on stability of money demand func-
tion then monetary should target supply of money. It is required to opt for accurate
monetary tool as large fluctuations occurs in output by selecting an inappropriate tool
for monetary policy (Poole, 1970).

The liquidity preference theory is being presented by Keynes (1936). This theo-
ry postulates that there are three motives; transaction, precautionary and speculative
demand for money through which money is being held. Laidler (1977) argued that
speculative demand for money is the important pillar of Keynes’ liquidity preference
theory. This theory posits an inverse relation of rate of interest with demand for
money. Furthermore, he stated that Keynes was not interested in demand for money
which arises due to income and precautionary motives.
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Friedman (1956) presented classical theory of money as theory of money
demand. He argued that people intentionally hold money to pay for goods and serv-
ices in future because of its purchasing power. He opposed the Keynesian view of
money demand and stated that velocity of money is highly predictable. According to
him there is no question on the stability of money demand. Thus money demand
function can predict the quantity of money demanded in economy. Thus, it is very
vital to analyze the money demand function for an economy.

The main objective of this paper is to examine a long-run relation between sup-
ply of money, income, rate of interest and inflation in Myanmar. It is expected that
this relation is present and independent variables have expected signs with money as
proposed by economic theory. Rest of paper is organized in such a way that second
section explains review of literature and provides theoretical frame work for the cur-
rent study. Third and Fourth sections explain research methodology and empirical
results respectively. The Last section concludes the study.

2. Review of Literature. Sims (1972) developed granger causality test through
which he analyzed the data on money and income for USA. The result of the study
affirmed that money does granger causes income but no evidence was found that
income causes money. Thus, this study supported monetarist’s view that money can
effect output. Following Sims, Williams, Goodhart and Gowlad (1976) used causali-
ty approach to test causal relation between money, income and prices in UK. Their
study opposed the finding of Sims and uni-directional causality was witnessed from
income to money. Furthermore, bi-directional causality was evidenced between
money and prices in UK.

The relationship among money supply, national income, prices and rate of inter-
est remains under extensive debate in last few decades. This debate is centered on the
relative effectiveness of monetary policy for influencing the economy. However, this
discussion is open and it is inconclusive till today. Sims (1972), Thornton and Batten
(1985), King (1986), Stock and Watson (1989), Romer (1990) to name few, these are
empirical studies which evidenced the effectiveness of monetary policy on economic
activity. On the other side we have studies like Feige and Pearce (1979), Litterman
and Weiss (1985), Geweke (1986), Friedman and Kuttner (1993), and Cochrane
(1994) whose work supported monetary neutrality in the economy.

Lee and Li (1983) investigated the causal relation between money, prices and
output in Singapore. Results of this study revealed the presence of two-way causa-
tion between money and income while one-way causation was witnessed from
money to prices. In such manner, Khan and Siddiqui (1990) carried out research
study for Pakistan and pointed out uni-directional causality from income to money
while money and prices were having bi-directional causality between money and
prices.

Nwaobi (2002) investigated the relation between money, output, inflation and
rate of interest for Nigerian economy. This study covered time period from 1960 to
1995. Unit root test and Johansen and Juselius technique was applied for non-sta-
tionarity problem and for co-integration respectively. Results of this study revealed
that variables of the study are co-integrated. Similarly, Anoruo (2002) also applied
co-integration technique of Johansen and Juselius for Nigeria to examine the relation
between money supply, output and rate of interest. The finding of this study con-
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firmed the long-run relation among these variables. This study found that money
demand function is stable in Nigerian economy as suggested by stability test.

Owoye and Onafowora (2004) carried out study to examine stability of demand
for money in Nigeria. Quarterly data from 1986:1 to 2001:4 was analyzed through co-
integration test and vector error correction model. Their study documented a long
run relation between money supply, real income, domestic and foreign rate of inter-
est, inflation and expected exchange rate. The CUSUM and CUSUMSQ tests
showed stability of the money demand in Nigeria.

Abbas and Husain (2006) conducted their study to determine causal relation
between money, income and prices. They analyzed time series data for Pakistan. The
purpose of their study was to find long-run relation between money, prices and out-
put. This relation between these variables was witnessed through the application of
co-integration technique. Vector error correction model and granger causality found
unidirectional causality in long-run which runs from income to money. Two-way cau-
sation was found between money and prices but the causal effect of supply of money
on prices was greater than causal effect of prices on money supply.

Qayyum (2006) examined the relation between inflation, money and economic
growth demand for Pakistan. Data on these variables was considered from 1960 to
2005. He concluded that correlation analysis confirmed a strong relation between
inflation and money growth and recommended that a tight monetary policy may be
adopted to curb inflation in Pakistan.

Omotor (2010) examined money demand function in Nigeria. Bound test for
co-integration was applied for the data covering the time period from 1970 to 2006.
Money demand is found stable and have long run relation with real income, rate of
interest, exchange rate and inflation. All the coefficients of independent variables
were according to economic theory.

Arize and Nam (2012) analyzed quarterly data from 1973-1 to 2009-4 for select-
ed seven Asian countries. Their results documented that exchange rate has positive
effect on money demand and rate of interest is negatively related to it. They conclud-
ed that broad money could play an important tool for monetary authorities to get the
desired objectives. Similarly, Nyong (2014) examined the stability of the money
demand function for the Gambian economy by analyzing quarterly data span over
period of time from 1986:Q1 to 2012: Q4. This study concluded that the money
demand function is not only unstable in the long run but in the short run as well.

Ahad (2015) conducted study to examine the money demand function for
Pakistani economy. Time series data spanned over period from 1972 to 2012. In this
study, the researcher applied Johansen cointebgration and Bayer-Hanck combined
cointegration technique to determine the long run relationship between money
demand, income and exchange rate along with industrial production and financial
development. In a study conducted by Temterk (2017), for the Turkish economy,
found out that the money demand function is stable in the said economy. Thus, this
study recommended that the Turkish monetary authorities should target supply of
money as a monetary tool to stabilize the economy and achieve economic growth
with price stability.

Akpansung and Paul (2018) checked the stability of the money demand function
in Nigeria. They applied Robust Least Squares (RLS) regression method for the esti-
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mation of money demand function whereas applied CUSUM and CUSUMSQ tests
to determine the stability of money demand function. Results of their study showed
that income has positive significant effect on money demand while interest rate and
inflation have negative significant effect on money demand. However, the stability
tests confirmed an unstable money demand function for the Nigerian economy.

2.1.Theoretical Frame Work: Liquidity Preference Theory. Keynes presented his
liquidity preference theory which postulates that there are three motives that why
people demand for money. These motives are transaction, precautionary and specu-
lative demand for money. The first two motives, which makes preposition I, have
direct relation with income while latter one, which makes preposition I1, depends on
rate of interest which has an inverse relation with demand for money. Aggregate
demand for money based on these two prepositions can be expressed in the following
equation as noted by Macesich and Tsai (1982).

m=y+i (1)

The effects of preposition I and II are captured by income (m) and nominal rate
of interest (i) respectively. Rate of interest is very important to transmission mecha-
nism in an economy as it is the opportunity of holding money or borrowing. It can be
assumed that nominal rate of interest composes of two parts that is real rate of inter-
est (r) and expected inflation (z) as shown in equation (2).

i=r+z (2)

Now putting the value of nominal rate of interest in equation (1) which produc-
ing an aggregate demand function for money as below:

m=f(y+r+z) (3)
Equation three can be written in a testable hypothesis as:

m, =y, +ny, tr.rtrz te,

“

Where m, is demand for money, y is real national income, r is real rate of inter-
est, z is expected inflation, e is the disturbance term and t is time period.

3. Materials and Methods

3.1. Data and Non-stationarity test. Data on money, real income, real rate of
interest and expected inflation is been taken from World Developing Indicators
(WDI) CD-room version from 1976 to 2016. Here, we need to mention such mone-
tary related researches mostly used quarterly or monthly data for more accurate
results. But we can use only yearly data because quarterly or monthly data is not avail-
able. We believe this study can be helpful for interpreting the monetary situation of
Myanmar though number of observations we used are rather less but utmost available.
Regression models result in spurious regression when applied to time series data with
the problem of unit root or non-stationarity. Their results seem good but one can find
through further investigation that these results are misleading. Value of variable in
time period t depends on its own lag and error term (Wooldridge 2006). To solve the
stationarity problem, we used Augmented Dickey-Fuller (ADF) test where its equa-
tion of ADF without trend would look like as:

ACTUAL PROBLEMS OF ECONOMICS, #10 (220), 2019



64 ®IHAHCU TA BAHKIBCbKA CIPABA

v, =0+pv,, +ijAVH e @)
i=1
where with the inclusion of trend it would be written in the form as:
v, =6+a,+pv,, +ijAv,_1 +e, (6)
i=1

3.2. Long-Run Relation: Co-integration. Johansen and Juselius (1990) developed
test to find long-run relation among variables whose are integrated of the same order.
This test considered variables at difference without loosing their long-run relation
and identifies that how much co-integration vectors are existed among variables. The
test estimates are exactly distributed which make a foundation to apply this test for
long-run relation among variables whose are being made stationary through differ-
encing. Vector autoregressive (VAR) model will take the following form:

Aw, =D AW, + 9w, + pi+e, (7)

i=1
where wy is a vector of non-stationarity variables & i = 1, 2, 3, ..., k

Fundamental nature of the co-efficient 3 is that it depicts the long-run relation-
ship among non-stationarity variables in Johansen and Juselius test. If it results in 0
< rank 9 = r < p then there are matrices o and p of dimension p x r where 9 = of
and r co-integrating relations among elements of w;, where o and B are co-integra-

tion vectors and error correction parameters, respectively.

4. Empirical Analysis and Discussion. This study analyzed the long-run relation,
to verify liquidity preference theory in case of Myanmar, between money supply (m),
real income (y), real rate of interest (#) and inflation rate (z). All variables of study
have been tested for unit root problem. The ADF test confirmed that these variables
having problem of non-stationarity so asking for co-integration analysis. However,
this problem has been eliminated by taking variables at first difference. Result of unit
root analysis is shown in Table 1.

Table1. Result of ADF Unit Root Test

Variables Level First Difference Decision
log(m) 0.5729 -4.0654" I(1)
log(y) -2.006 -5.0402° I(1)
log(r) -2.9433 -5.3942" 1(1)
log(z) 2.9567 -6.0754" I(1)

Note: * indicates t-statistic significant at 1% based on MacKinnon (1996) one sided p-values.

The result of co-integration test of Johansen and Juselius is representing in Table
2. There is one co-integrating vector which is confirmed by Trace Statistics and Max-
Eigen values at five percent level. This applied that a long-run relation among vari-
ables is present. Thus this result postulated that the aggregate money demand equa-
tion (4) is validating the liquidity preference theory.
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Table 2. Result of Johansen & Juselius Co-integration Test

Hypothesized Trace Statistics | Critical Value Max-Eigen Critical Value
No. of CE(s) Statistic
None ~ 65.27455 47.85613 41.53720 27.5843
At most 1 23.73735 29.79707 15.56439 21.1316
At most 2 8.172958 15.49471 7.556929 14.2646
At most 3 0.616029 3.841466 0.616029 3.8414

Note: Trace test & Max-eigenvalue test indicates 1 co-integrating eq. at the 0.05 level. * denotes rejection of the null
hypothesis at the 0.05 level.

The long-run estimates of aggregate money demand function based on vector
error correction model (VECM) is presented in Table 3.

Table 3. Long Run Estimates

Dependent Variable: log(m)
Regressors Coefficients Stand. Error t-statistics
log(y) 0.290798" 0.14706 1.97742
log(r) -5.549221" 1.03715 -5.35045
log(z) 0732442 0.37457 1.95542

Note: * and *** represents significance at 1 and 10 percent respectively.

This confirmed that aggregate money demand function is according to liquidity
preference theory. All the coefficients of explanatory variables are significant at one
percent level of significance. Real income and inflation are positively associated with
money demand while rate of interest is having negative association with it. These esti-
mations support the results of Anoruo (2002) and Nwaobi (2002); they carried out
research studies for Nigeria. Similarly, these results are in accordance with the find-
ings of Emerson (2006) who conducted his study for USA and this study contradicts
like Emerson (2006) the findings of Miyao (1996) who also carried study for USA.

Short run estimates obtained through the error correction model are given in
Table 4. Inflation is the only variable that has negative and significant effect on money
compare to other two explanatory variables. Thus, in the short run peoples are
demand less as inflation is increasing compare to long run. Moreover, the coefficient
of ECT is negative and significant that suggests that model is in equilibrium and the
model will correct itself from any external shock within five years.

Table 4. Short Run Estimates

Dependent Variable: Alog(m)
Regressors Coefficients Stand. Error t-statistics
Alog(y) 0.056068 0.448129 0.125117
Alog(r) -0.008670 0.088077 -0.098435
Alog(z) -0.331996*** 0.178747 -1.857351
ECT(-1) -0.212875*** 0.113620 -1.873571

Note: * represents significance at 10 percent level.

The error correction model is checked for several econometric problems like
serial correlation, hetroskedasticity, normality and autoregressive conditional het-
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roskedasticity (ARCH). Results of these diagnostic tests are presented in Table 5.
Similarly, stability of the model is checked through Cumulative sum of recursive
residual (CUSUM) and cumulative sum of squares of recursive residual (CUSUMQ)
techniques based on error correction model.

Table 5. Results of Diagnostic Tests

Test Tests statistics Probability
Autocorrelation 19.12 0.26
Hetroskedasticity 7.36 0.59
Normality 0.82 0.66
ARCH 0.27 0.60

Figures 1 and 2 represent stability test. Critical bounds at 5% level of significance
are represented by straight lines in both Figures 1 and 2. All coefficients in error cor-
rection model substantiated stability as plots of both CUSUM and CUSUMAQ statis-
tics are within the critical bounds.
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Figure 1. Cumulative Sum of Recursive Residual
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Figure 2. Cumulative Sum of Squares of Recursive Residual
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Short run and long run causal relation results are given in Table 6. The short run
causality results are provided in column second to column fifth while last column of
the Table represents long run causality. The short run causality results indicate a feed-
back effect between money and income, money and interest rate, and between money
and inflation. Similarly, bidirectional causality is present between income and inter-
est rate, between income and inflation, between interest rate and inflation. The long
run causality results indicate bidirectional causality between money and income,
between money and interest rate and between income and interest rate. Moreover,
unidirectional causality is running from inflation to money, from inflation to income
and interest rate.

Table 6. Causality Estimates Based on VECM

Endogenous Short Causality (F-stat.)
Var%able Alog(m) Alog(y) Alog(r) Alog(z) ECT (t-stat)
Alog(m) 6.03" 575 7.64" -3.04
Alog(y) 25.73" 29.307 26.66° -1.897
Alog(r) 2.807 3.34" 474 2297
Alog(z) 7.63 6.09° 5.60° 1.34

Note: Note: *, ** and *** represents significance at 1, 5 and 10 percent respectively.

5. Conclusions. This empirical study is performed to examine the validity of lig-
uidity preference theory in Myanmar. Time series data on money, real income, real
rate of interest and inflation was investigated for period 1976 to 2016. Data on all
series was checked for non-stationarity problem trough ADF test. Stationary of all
variables was achieved at first difference. Aggregate money demand function was test-
ed for co-integration and one co-integration vector was confirmed by Johansen and
Juselius method. Thus, a long-run relation was affirmed between the studied vari-
ables. Real income and inflation were having positive association with aggregate
money while inverse relation was witnessed for rate of interest. Coefficients of these
variables are statistically significant and are in accordance with the liquidity prefer-
ence theory.

The causality results showed that unidirectional causality is found from inflation
to money demand thus; the monetary authorities in Myanmar can use money supply
as a tool to stabilize the economy.
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