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ABSTRAK 

AGREGAT KEWANGAN DIVISIA DAN MODEL INFLASI P-STAR DI 

INDONESIA 

 

Oleh 

Sangeetha Premilla Dayani 

 

Kajian ini dijalankan untuk mengkaji secara empirikal kuasa agregat kewangan Divisia 

dengan agregat kewangan penambahan mudah di Indonesia yang merangkumi dari tahun 

1990:1 hingga 2005:4. Kuasa kebolehan agregat kewangan ini diuji dengan 

mengaplikasikan ujian kepegunan imbuhan Dickey-Fuller, ujian kopengamiran 

pembolehubah Johansen dan model pembetulan ralat. Di samping itu, informasi yang 

ditunjukkan oleh agregat kewangan sebagai peramal inflasi juga dikaji. Di sini, model P-

Star digunakan untuk mengkaji kebolehan agregat kewangan divisia dalam meramal 

inflasi masa depan dengan agregat kewangan penambahan mudah. Elemen-elemen 

makroekonomi yang turut berkait rapat dalam inflasi di kajian ini adalah KDNK, harga, 

kadar faedah, velositi mata wang dan wang. Hasil kajian ini mendapati bahawa Divisia 

M2 mempunyai prestasi yang terbaik dalam meramal inflasi di Indonesia berbanding 

agregat kewangan yang lain. 

 

 

 

 



ABSTRACT 

MONETARY AGGREGATION AND THE P-STAR MODEL OF INFLATION IN 

INDONESIA 

 

By 

Sangeetha Premilla Dayani 

 

This study aims to examine an empirical evaluation of the Divisia monetary aggregates 

that is relative to the traditional simple sum aggregates in Indonesia from 1990:1 to 

2005:4. The performance of these aggregates was tested using the Augmented Dickey-

Fuller unit root test, Johansen cointegration test and error-correction model. In addition, 

the information provided by the monetary aggregates as predictors of inflation was 

examined. Here, the P-Star model of inflation was adapted to examine the performance of 

the Divisia monetary aggregates as an information provider in predicting future inflation 

against the traditional simple sum. The macroeconomic elements that influence inflation 

in this study include real GDP, price, interest rate, currency in circulation and money. 

The results indicate that the Divisia M2 acts as a superior predictor compared to the other 

monetary aggregates that were used in predicting the future inflation in Indonesia. 
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CHAPTER ONE 

INTRODUCTION 

 

 

1.0 Introduction 

 

 The term inflation is often associated with the supply of money and price 

level over time. This concept of monetary was first introduced by the 20
th

 century 

American intellectual, economist and statistician, Milton Friedman. Milton Friedman 

was awarded the Nobel memorial prize in 1976 for his theoretical empirical research 

in economics. He advocated for free markets, that the government cannot 

micromanage, high taxes and rate of natural unemployment. The Noble prize 

winner’s contributing idea, ‘quantity theory of money’, on the money supply as the 

determinant of nominal output value led to significant changes in the current world 

by linking how fluctuations in the money supply brought changes in the economic 

activity as a whole. He noted that there existed a close and stable relationship 

between inflation and money supply and it could be useful to control inflation by 

monitoring the quantity of money poured into the economy. Milton Friedman 

theorized that the monetary aggregates could be applied as informative variable 

guide for the conduct of monetary policy where it could be used as an indicator for 

the central banks in implementing policies (Estrella and Mishkin, 1997).  

 

According to Fitzgerald (1999), the concept of inflation is related between 

the prices and money supply where the increase in average price leads to the increase 
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in the total increase of price. This is reflected in the quantity theory of money where 

it says that in equilibrium the quantity supply of money should equal the quantity of 

money demanded. The changes brought in the quantity of money supplied results in 

the adjustment of the price level so that it equals with the quantity of money supplied 

and demanded. Often, money plays an important role in macroeconomic activity 

where it is always debated in order to determine the linkages between the two 

factors.  

 

The quantity of money demanded is influenced by price, real income, 

technological advances and interest rate. Inflation occurs when the quantity of 

money supplied is greater than the quantity of money demanded which causes the 

price level to rise so that the supply and demand are in equilibrium (Fitzgerald, 

1999).  Milton Friedman noted that, although inflation is regarded to be persistent it 

is seen as a monetary phenomenon in an economy, in the aspect of output, inflation 

is seen to bring about positive, negative or zero (superneutrality) effect.  A study 

conducted by Powers (2005) concluded that the Tobin effect may appear when 

inflation is low and the increase in the inside money results in increased inflation in 

an economy. 

 

Globalization, in the current era, had been an influence in keeping inflation 

down in many countries due to reduction in the trade barriers, technological 

advances such as the materialization of internet, reforms of legislations and flexible 

labor markets had been an influence in keeping inflation down in many countries 

(Sloman, 2003, pp.537).  On the other hand, a strong monetary policy which alters 
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the supply of money and interest rate is also used as an alternative tool to keep 

inflation at bay. Gazely and Binner (2000) indicated that monetary policy promotes 

growth in the economy through the adoption of the monetary aggregates in the 

forecasting of inflation.  

 

This was demonstrated in the developed countries of the usefulness of the 

Divisia aggregate as a tool compared to the traditional simple sum. The 

circumstances of inflation occurrence in developed countries like the United 

Kingdom proved there was a relationship between the monetary growth and inflation 

which brought major countries to adopt the monetary targeting as tool to control this 

phenomenon (Gazely and Binner, 2000). The usefulness of the Divisia monetary 

aggregate as a tool compared to the traditional simple sum was proven in the 

developed countries. 

 

Here, various studies had been carried out to determine the relationship of 

these macroeconomic indicators and money for the purpose of sound economic 

policies and to predict future inflation by measuring robustness of the monetary 

aggregates. 

 

Thus, the focus of this study is to identify the ability of monetary aggregate 

as an indicator in predicting inflation and the P-Star model by Hallman et al. (1999) 

is used in this study which gives enhanced information. Monetary aggregate is used 

as tool for the forecasting of future inflation and its movement in the economy by 

using the results obtained from the empirical analysis. The study will discuss the 
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background information regarding the, financial liberalization in Indonesia, simple 

sum and Divisia monetary aggregates, and brief introduction on the P-Star model of 

inflation will be focused before proceeding to the subsequent chapters. 

 

 

1.1  Financial Liberalization in Indonesia 

 

 According to Habibullah (1999), financial liberalization serves the rationale 

of enhancing the growth of sound financial system through reliance on market forces 

and improved monetary policies or also could be referred as the process of financial 

deepening in the country. This process involves the adoption of policies that are 

intended to serve the motive of increasing the monetization in an economy that 

coordinates money and capital markets and maintains financial stability (Bank 

Negara Malaysia, 1994).  

  

The Bank of Indonesia in this context plays an important role in assuring that 

the currency is well managed and is stable in the financial market. It facilitates in the 

development and production in the country. It creates job opportunities so that the 

welfare and standard of living in Indonesia is improved via the implementation of 

monetary policy with the objective of maintaining low inflation rate, higher 

economic growth and a healthy balance of payment. The effectiveness of monetary 

policy is seen through the structural adjustments implemented for sustainable growth 

in the economy. Historically, during the early 60s and 70s Indonesia went through a 

series of adjustment in order to sustain the economic growth.  
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The exchange rate system on the other hand was fixed between the years 

1970 till 1978. In the late 70s till the late 90s the central bank of Indonesia moved 

from fixed exchange rate to managed float. Soon after that, moved to free float 

system where fluctuations of currency were between 8 to 12 percent due to the Asian 

financial crisis contagion effect, the Thai Baht crisis as well as the effects of 

speculators resulted in the lower value of the Rupiah.  

 

Monetary and financial reforms in Indonesia were implemented in stages. 

Tseng and Corker (1991) noted that the move toward financial liberalization was in 

relation to the shift in the excessive control and regulation that was regarded as 

inappropriate for the purpose of economic growth and desired a more flexible and 

effective measure to external shocks. Deregulations in Indonesian financial market 

place occurred in June 1983 and October 1988 but however, faced an easing 

restriction on business activities since mid 80s that resulted in the inflow of more 

business transactions by allowing public enterprises to place deposits with nonstate 

banks (Tseng and Corker, 1991).  

 

The first financial reform which took place in 1983, the government 

deregulated the banking system by streamlining the liquidity credits to high priority 

sectors. As a result of this effect, the financial sector bloomed by four times during 

the period while the money and capital markets expended due to the reformation in 

the financial system in Indonesia. Credit ceilings, liquidity credits and interest rate 

control were discontinued and switched to alternative methods through reserve 

requirements, open market operations, discount facilities and moral suasion which 



6 

 

were realized by the selling of Bank Indonesia’s certificates and to purchase money 

market securities (SPBU). 

 

 Tentatively, the second financial reforms were implemented in the 1988 

mainly to widen the base of banking sectors by facilitating the development of the 

existing banks and opening of new ones and to support the non-oil exports. 

Incentives were targeted to state and regional enterprises to deposit in private banks 

and non-bank financial institutions (NBFI’s) (Talib, 1993). However, certain 

limitations were imposed on maximum amount of credit to borrowers to improve the 

banks efficiency. Meanwhile, reductions in the liquidity reserves were brought down 

from 12 percent to 2 percent to enhance the monetary policy implementation. On the 

other hand, capital markets were developed by imposing a 15 percent withholding 

tax on interest accrued from deposits and encouraged the trading in securities to 

foreign investors (Talib, 1993). The pre and post reform era during the 80s saw a 

reduction in the inflation rate from 12.8 percent to 7.7 percent per year while the real 

interest rate bloomed from -3.8 percent to 10.1 percent (Habibullah, 1999). 

 

In contrary during the 90s, the 1997 financial crisis that hit Asia 

simultaneously increased the price of basic commodities in the country where the 

narrow money grew tremendously with the inflows of crony capital which pushed 

the inflation rate high up. As a result of the contagion effect, Indonesia was one of 

the Asian countries highly affected. On the 14
th

 of August 1999, the Bank of 

Indonesia adopted the free float exchange rate system which the rates are determined 

by the movement of the market force.  
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The inflation targeting framework was adopted in January 2000 by Bank of 

Indonesia. It is measured at a given changes in consumer price index (CPI) based on 

interest rate on overnight debt for the main purpose of maintaining financial stability 

in Indonesia after the financial crisis hit Asia in 1997. The Bank of Indonesia uses 

the BI rate as the reference ratio to actual money supply. This replaced the 

conventional base money (M1) operational targeting which was recorded as high as 

12.75 percent in the year 2006. In October 2008, Bank of Indonesia Board of 

governors raised the BI rate by 25 bps to 9.5 percent as a result of the current global 

financial market turmoil (Monetary Policy Review, 2008).  In addition to that, 

monetary policy was implemented by Bank Indonesia to absorb excess liquidity of 

rupiah through Open Market Operations (OMOs) to prevent from placing pressure 

on the Rupiah (Heon, 2003, pp.49). 

 

 This change towards inflation targeting was also due to the instability of the 

political arena in Indonesia. Usage of the nominal exchange rate was unnecessarily 

high due to improper monetary policy and malfunctioning of the central monetary 

authority of Indonesia in handling the monetary liabilities. 

 

As a whole, the government deregulated the interest rates and streamlined the 

Bank of Indonesia’s liquidity while the central bank implemented the open market 

operations as measure of financial liberalization and also improved the credit system 

in order to control the inflationary pressure in the country in the early years. The 

enhancement of the banking sector, legal regulations, credit policy and fiscal policy 
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brought significant changes in the growth of the economy in the past. However, 

inflation is still relatively high at present time. 

 

 

1.2 The Simple Sum and Divisia Monetary Aggregations  

 

The traditional monetary simple sum formulation is used in the establishment 

of the M1 and M2 monetary aggregates based on the financial assets grouping. 

Monetary components of the monetary aggregates are summed to form the total 

value of the supply of money is held in movement and has a nature of perfect 

substitutes in its components. The simple sum measure of money is regarded as the 

measurement of this money and it is used as a method to incorporate the effects of 

substitution (Fisher and Fleissig, 1995).  The assumption of this conventional 

method is that all monetary components are of equal linear weights, where all 

monetary components of the measure were perfect substitutes (Barnett, 1980).  

 

This notion were however proved to be invalid by Chetty (1969), Moroney 

and Wilbratte (1976) and Boughton (1981) whom demonstrated that the monetary 

components are less than perfect substitutes. Barnett (1980) argued that the simple 

sum aggregates is an inappropriate measurement as it failed to be consistent with the 

economic theory and this would result in distortion of the monetary aggregates and 

not viable to measure ‘money is what money does’.  This idea too were supported by 
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an earlier researcher, Fisher (1922) who debated that the ‘simple arithmetic average 

produces worst index numbers’ due its bias characteristics. 

 

The assumption that there is perfect substitutability is regarded as drawback 

to the simple sum monetary aggregation due to its failure in taking account changes 

in the relative price of various financial assets (Acharya and Kamaiah, 2001). Batten 

and Thornton (1985) argued this simple sum monetary aggregation due to its 

weakness to measure the varying degree of “moneyness” that comprises of the 

monetary services provided by each of the financial assets. This was supported by 

Chetty (1969), Moroney and Wilbratte (1976) and Boughton (1981) who noted that  

in monetary aggregation, each components has a certain degree of ‘moneyness’ and 

how much of those assets needed to be added.  

 

The innovation and developments in the financial assets brought drastic 

changes to the simple sum money aggregation thus making it to be a weaker tool. 

The effect of these form of developments brought major alteration between the 

money growth and gross national product (GNP) (Batten and Thornton, 1985). 

A number of analysts believe that these financial 

In the process of obtaining a better monetary aggregate in the determination 

of inflation, the Divisia monetary aggregate was advocated by Barnett (1980) where 

the monetary aggregates was reconstructed to weighted index numbers based on 

Diewert (1976) basis of monetary aggregates where index weights are recalculated 

over time. The ability to segregate its liquidity based on its weights to the level of 

contribution to the monetary base in an economy makes the Divisia monetary 
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aggregate as an advantage compared to the simple sum monetary aggregate (Acharya 

and Kamaiah, 2001) although there were earlier works by Chetty (1969) on weighted 

monetary aggregate and other means of this weighted aggregate too were proposed 

by Spindt (1985), Rotemberg et al. (1995) and Roper and Turnovsky (1980). Divisia 

monetary aggregates uniqueness acts as a powerful alternative in comparison with 

the simple sum monetary aggregates as it gives “theoretically a valid measure of 

monetary services” (Schunk, 2001). Earlier literatures indicated that the Divisia 

monetary aggregates parameters are plausible, established, and precise thus giving 

optimum results in the estimation of the money demanded (Barnett et al., 1984). 

 

Several studies on the advantages of Divisia aggregates were compared to its 

simple sum counterparts in developed countries were proven in studies carried out by 

Swofford and Whitney (1991), Chou (1991) in the US; Spencer (1994) and Belongia 

and Chrystal (1991) in United Kingdom as they moved to newer monetary targeting 

as the financial innovation took place which the relationship between simple sum 

and income became questionable. The superiority of Divisia aggregate as a better 

tool too was showed by Ishida (1984), Suzuki (1987), Yue and Fluri (1991) and 

Serletis and King (1993). 

 

Although the advantages of Divisia aggregates compared to its simple sum 

counterparts favoured in most studies, some related studies on the monetary 

aggregates were proved to favour the simple sum. For example, in few empirical 

analysis conducted by Thornton and Yue (1992), Issing et al. (1993), Bailey et al. 

(1982) and  Fackler et al. (1990) found that the simple sum outperformed the divisia 
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aggregates, may be due to the problems triggered in the manner the Divisia 

aggregates were constructed.  

 

The differences in the performance of the Divisia and simple sum aggregates 

therefore give insights in this study to examine on the robustness of Divisia 

monetary aggregate relative to its simple sum counterparts as a monetary indicator 

via empirical testing for the case of Indonesia. 

 

 

1.3  P-Star Model 

 

This study utilizes the P-Star model which was developed by Hallman et al. 

(1991) in attempt to examine the relationship between price level and the monetary 

aggregates in the long run which is incorporated in the monetary exchange equation 

of MV=PQ. Under the assumption, the velocity of money (V) and current level of 

Gross National Product (Q) in the long run is said to move in equilibrium. The price 

level is denoted by (P) and the money supply is denoted by (M). The forecasting of 

the price level is given by the (p*) based on the quantity theory of money. Based on 

Fisher and Fleissig (1995), in the P-Star model the inflation is said to decline when 

the actual inflation is greater than the predicted inflation. This is to equate the actual 

inflation and forecasted inflation in the long run. Empirical analysis carried out by 

Hoeller and Porret (1991) and Kool and Tatom (1994) in the past prove that the P-

Star model links money and price and has the ability to monitor inflation movements 

in the long run. 
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The P-Star model of inflation acts as the most suitable model in the 

forecasting of inflation, however, it faces certain degree of criticisms. Christiano 

(1989) argues that a period of 10 to 20 years is taken for any adjustments in the long 

run and the instability of velocity causes a downward pressure on the M2. The 

appropriateness of utilizing the P-Star model in developing country in linking price 

and money too however was still debated as it was mostly carried out in developed 

countries. Nevertheless, in this study, we believe that the P-Star is viable for our 

study as it is able to measure future inflation based on Habibullah (1999) who carried 

out an empirical analysis for an earlier period of time.  

 

 

1.4  Problem Statement 

  

Figure 1: Rates of Inflation in Indonesia from 1990-2005 
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          Source: International Financial Statistics, various issues. 

 

 

Figure 1 illustrates the quality of macroeconomic policy of inflation rates in 

Indonesia from the year 1990 to 2005. The graph indicates there has been a 
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fluctuating trend in the inflation rate. The sharp increase in the inflation rate in the 

late-90s was seen serious in Indonesia as it affected the economy and its people as 

result of high cost of living. Indonesia’s performance was far from satisfactory 

although it was brought in control with later surging again in 2001. There was a 

strong relationship between money stock and price in Indonesia’s economy in 1960’s 

which explains the rapid growth of money supply resulting in high inflation 

indicating a different approach of monetary policy that gives promising outcomes 

(Talib, 1993, pp.199). 

 

Inflation in a broader perspective is seen as a serious phenomenon in the 

present world as it is associated with the increasing level of prices of goods and 

services in an economy. The excessive supply of money is seen as a factor to cause 

inflation. In the macroeconomic perspective, inflation is used as an indicator in 

country’s economy growth as inflation causes the cost of living to rise, increases the 

uncertainties and hence reduces future investments and savings. It also results in 

unemployment and deteriorates the international trade of a country.  

 

The recent hike and instability of oil price in Indonesia and the world market 

simultaneously places inflationary pressure in the country’s economy resulting 

inflation rate to rise. In September 2008, the inflation rate based on the consumer 

price index was recorded as high as 12.14 percent with an increasing trend from 

January 2003. As a result of the global economic slowdown, increasing of basic 

commodities prices and inflationary pressure from growing aggregate demand 
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brought the BI rate to 9.5 percent in October 2008 (Monthly Monetary Policy 

Review, 2008). 

 

 The overcoming of the supply driven shock still remains as a challenge in 

order to prevent the instances of hyper inflation in Indonesia. By raising the interest 

rates, the Bank of Indonesia managed to control the capital inflows which allows for 

some depreciation in the currency besides adopting several policies to overcome the 

speculative phenomenon. Inflation targeting as the monetary policy is to influence 

the aggregate demand by ensuring that the economic capacity from the supply side is 

consistent with sustainable economic growth.  

 

Bank of Indonesia applies the BI rate as the reference in controlling inflation. 

This is achieved by ensuring that the weighted average of 1-month SBI rate obtained 

in Open Market Operations (OMOs) which is the liquidity adjustment rate are 

similar to the Bank of Indonesia rate. Expectation of influencing the interest rates in 

the long term and interbank money market rates lies in the 1-month SBI rate 

(Monthly Monetary Policy Review, 2008).  

 

To sum up, the reviewing of monetary policies over the years by Bank of 

Indonesia in controlling high inflation prompts the central bank to maintain the price 

stability by controlling the money growth. This was notable when inflation targeting 

was favored in January 2000. However, the inflation rate has been beyond 7 percent 

indicating a call for a more precise and effective measure to monitor the movement 

of inflation in Indonesia. Recent studies on the monetary aggregation concept in 
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controlling inflationary pressure thus gives insights to determine the usage of Divisia 

monetary in the case of Indonesia in predicting inflation compared to the traditional 

simple sum counterpart due to its superiority characteristics in capturing the 

movement in the price level. 

 

 

1.5  Objective of the Study 

 

1.5.1  General Objective 

 

The objective of the study is to relate the monetary aggregates element which 

is the M1 and M2 of Divisia and simple sum with inflation using the P-Star model. 

The study also gives better insights on the monetary policies applied and practiced in 

predicting the movement current and future inflation in Indonesia and which would 

be a more accurate tool in the monetary policy.  

 

1.5.2  Specific Objective 

 

  The specific objective of the study examines the relationship of monetary 

aggregates with inflation which is a fundamental element in a country’s economy 

where the Divisia monetary aggregate is used as better indicator in the 

macroeconomic activity. The study will be able to provide further information 

regarding monetary policies and the appropriateness of the Divisia monetary 


