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Abstract 

China and India have many in common, are geographically large developing countries 

with enormous populations, but with notably different economic systems. This paper 

focus on exploring the relationship between GDP and consumption behaviors in 

China and India over the period 1978-2006. We use GDP as a proxy to represent 

income and household final consumption as a proxy to represent consumption. The 

long run relations are estimated by ARDL (1, 1) model. We find that India’s 

consumption is in the line of theory. But the relationship between GDP and 

consumption in China is unique, in terms of a negative intercept, a negative time trend 

and a larger than one marginal propensity to consumption. This may due to two 

possible explanations. First, after almost 30 years high growth households in China 

are optimistic to their future incomes. They prefer to borrowing for smoothing their 

consumptions. Second, there might have winding income what are not in the statistics.  

Finally, we adopt a series of diagnostic tests to check if selected models are strong 

enough and analysis the results.  

Keywords : bounds test; GDP; Consumption; China; India 
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Introduction 

Consumption accounts for two-third national income; hence it is a main factor to 

promote economic growth. Hence for this reason, exploring the relationship between 

consumption and income, generally labeled as consumption function has played main 

role in economic theory since Keynes introduced Absolute Income Hypothesis (AIH) 

from The General Theory. Keynes thinks current consumption expenditure mainly 

depends on current income. In the other words, current consumption is a stable 

function of current income. After Keynes’ AIH, many economists extended the theory 

to a numbers of consumption models which provide the practical guidance for 

empirical work. Such as James Duesenberry’s (1949) Relative Income Hypothesis 

(RIH) is introduced in his seminal work,  Income, Saving and the Theory of Consumer 

Behaviors, Franco, Modigliani’s (1954) Life Cycle Hypothesis (LCH) and Milton 

Friedman’s (1957) Permanent Income Hypothesis (PIH). 

China and India are the two most comparable powers. Two large developing countries 

have chosen a different path of economy reform, but had made great achievements. 

China began reforming its closed, centrally planned, non-market economy in 1978. 

India always had a large private sector and functioning markets which were subject to 

rigid state controls until the hesitant and piecemeal reforms of 1980s. In 1991, India 

experienced a sever macroeconomic crisis and made India’s economy systematic and 

far broader. The political environments under which reforms were initiated and 

implemented in the two countries and their consequence were quite different. China 

has an authoritarian, one party regime, though it is liberalizing. While India continues 

to be open, participatory, multiparty.  

The rise of China and India will be most important event of the 21st century, many 

people are increasingly interested in the question is whether the development model 

who is more sustainable? China and India in the future world will be fierce 

competitors? If there is one country in the world for China’s most comparable, it is 

that India, because the two countries, many endowments are more similar. Therefore, 
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the relationship between incomes and consumptions of the two countries are highly 

comparable. In this paper, we selected GDP as proxy of income and household final 

consumption expenditure as proxy of consumption, assuming income has a significant 

effect on consumption. Using the data for China and India, building the new approach 

of ARDL to further justify whether or not the long-run relationship exists between 

GDP and consumptions, if so how have they changed. Finally, explain and compare 

the empirical results of two countries. 

This thesis goes as follows. Firstly, this thesis will present background in Chapter 1; 

The consumption function theory and early study will be presented in chapter 2. 

Moreover, chapter 3 introduces data and variables construction .Chapter 4 introduces 

of methodology of this thesis, including unit root test, ARDL bounds test, and a 

number of diagnostic tests. Chapter 5 describes econometric modeling used in this 

study. Chapter 6 shows and analyzes the empirical results. Chapter 7 concludes what 

we find in the empirical analysis and compares the results of China and India.  
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1 Background 

In 1978, China and India are two developing countries with quite low level of per 

capita GDP. After 1978 in China and 1992 in India, both countries have made 

remarkable achievements in economic reform and developments. China’s economy 

has grown substantially faster than during the pre-reform period.  

 

Figure1 GDP and household final consumption expenditure in China: 1978-2006 

 

Source: Word Bank  

From 1960 to 1978, real annual GDP growth was at 5.3%. During the reform period 

(1979-2006), China’s average annual real GDP grew by nearly 10%; It grew by 9.9% 

in 2005, and rise to 11.1% in 2006. With annual average growth rates of 9.7 percent 

since the late 1970s, China has made impressive achievements in developing and 

diversifying its economy, as well as in reducing poverty and improving standards of 

living for its population. From the 1978 to 2006, China’s gross domestic product 

( GDP ) increased from $148.179 billion to $2.713 trillion, makes China the second 

largest economies in the world, behind only Unite States, and an increasingly key 

player in the global economy.  
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In India, Economic reforms of 1991 steered Indian economy in the path of growth. 

Policies of economic liberalization, privatization and globalization helped Indian 

economy to grow at an impressive rate. Between 1960 and 1992 the annualized 

growth rate 4% per year. Average GDP growth rate was about 6.2% between 1992 and 

2006. India is one of the fastest growing economies today. India's GDP is $267.524 

billion in 1991 and increased to $951.339 billion in 2006. 

 

Figure2 GDP and household final consumption expenditure in China: 1992-2006 

 

Source: Word bank 

As its economic reform, China and India’s living standards have greatly improved. 

According to the word bank, China’s GDP per capita based on PPP is estimated at 

$7700 in 2006 and it is about two times of 1999 of $3600. India is $1800 in 1999, 

increased to$3800 in 2006. Furthermore, Chinese households’ consumption 

expenditures in 1978 was $73.34287 billion, while in 2006 increased to $955.358. 

The same case as the India, in 1992, the household consumption expenditure was only 

$161.329 billion, but rose to $542.67billion. In addition to that consumption 

expenditure of an average Chinese in 2005 is about $1.752. The world average level is 

$6,095, about 3.5 times of China. An average Indian’s consumption is $1,455, which 

is about one-fourth of the world average level. 
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2 Theory 

2.1 Current income theories of consumption 

The consumption function is about the functional relationship between consumption 

and income. It expresses the functional income-consumption relation and all its 

determinants. It is a single mathematical function used to express consumption 

expenditure, it can be written as: 

 

C =f(Yd ) 

 

Where:  

 

C= consumption 

 

Yd =disposable income 

 

The concept of the consumption function first formulated in Keynes’ book General 

Theory of Employment Interest and Money (1936).The function is used to calculate 

the amount of total consumption expenditure in an economy. It is consisted of 

autonomous consumption which is not affected by current income and induced 

consumption that is influenced by the economy’s income level. The simple function is 

written as the linear function: 

Ct=α0 + α1Yt
d  

Where:  

C t  is the total consumption at time t 

α0 is autonomous consumption, which represents consumption when income is zero. 

In estimation, it is assumed to be positive (α0 > 0) 
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α1 is the marginal propensity to consume (0<α1<1) 

Yt
d  is disposable income at time t 

Absolute income hypothesis: 

 

Keynesian theory (1936), what is known as the Absolute Income Hypothesis (AIH), 

and postulates that the consumption level of a household only depends on its absolute 

level (current level) of income and ignores the potential future income. The 

hypothesis also states that as income rises, consumption will also rise but not 

necessarily at the same rate. That means income-consumption relationship is not 

proportional. 

 

The features of the absolute income hypothesis (AIH): 

 

1. Consumption is a stable function of disposable income. Consumption will rise as 

disposable income rises. 

2. It is possible for consumption to exhibit the non- linear functions. An increase in 

consumption will be smaller than the increase in disposable income. That is to say the 

marginal propensity to consume (MPC) is greater than zero but less than unity, 

(0<α1<1) 

3. The average propensity to consume (APC) falls with increase in income but it is 

larger than MPC. This result from the existence of autonomous consumption. It 

implies that at very low income levels or at zero income, consumption expenditure 

will be higher than income or still exist respectively.  

 

 

http://en.wikipedia.org/wiki/Consumption_(economics)
http://en.wikipedia.org/wiki/Household
http://en.wikipedia.org/wiki/Income
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2.2 Normal income theories of consumption 

The life-cycle hypothesis 

Modigliani and Brumberg (1954) proposed the life-cycle hypothesis (LCH), it is 

opposite to what Keynesian function of consumption assumes. Unlike the Keynesian 

consumption theory is entirely based on the current income of the individuals while 

the concept of LCH assumes that all individuals consume a constant percentage of 

present value of their life income. The life cycle model also assumes that all 

individuals save while they work in order to finance consumption after they retire. 

The key assumption is that all individuals choose to maintain stable lifestyles. That 

means they keep their consumption levels approximately the same in every period 

instead of saving in one period to spend furiously in the next period. He emphasized 

that the way individuals save their expected income YP is based on forwarding 

looking expectations, hence, an individual’s consumption over her/his life time should 

be equal to Y + Holding of assets that come from sources instead of work.  

According to the theory, consumption is a function of the consumer ’s life expected 

income. Individual’s consumption can be said to depend on the available resources, 

the rate return on capital, the spending plan and the retirement age of individual which 

the plan is made. The theory makes three assumptions as follow: 

1. There is no change in price level during the consumer’s life time  

2. Interest rate is stable throughout the lift time of the consumer. 

3. The consumer does not inherit any assets. Savings are his/her net assets.  

The life cycle model can be expressed as: 

 

C = (W + RY) / T 
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Where W = Initial endowed wealth, R = retirement age, Y = Income, and T = Years 

of life remaining. 

Rewriting consumption function of this consumer 

C = γ1(1 / T) W + γ2(R / T) Y 

 

If every individual plans their consumption in such way, the aggregate consumption 

function of the economy, will take the form 

 

C = aW + bY 

 

Where parameter a is the marginal propensity to consume out of accumulated wealth 

and b is the marginal propensity to consume out of income 

The permanent income hypothesis 

The permanent income hypothesis (PIH) is developed by Friedman (1957). In its 

simple form, the hypothesis argues that consumption is not by current income but 

depends on expected average income and transitory income. The key conclusion of 

this theory is that transitory, short-term changes in income have little effect on 

consumer spending behavior. Friedman uses permanent income as the determinant of 

income. He split the consumption and income into permanent and transitory 

components. That is 

Ct=Ct
p +Ct

q  

Yt=Yt
p +Yt

q  

Where: 

Ctp  is permanent consumption, and Ctq  is transitory consumption 
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Ytp  is permanent income, and Ytq  is transitory income. 

Permanent income refers to the amount a consumer spends on consumption while 

keeping his/her wealth intact. Transitory income is the differences between permanent 

income and the measured income. Friedman concluded that the individual will 

consume a constant percentage of his or her permanent income and earners with low 

income level have a higher marginal propensity to consume while high income 

earners have a higher transitory element to their income and a lower than average 

propensity to consume. 

In Friedman’s PHI model, the key determinant of consumption is an individual’s real 

wealth, other than his or her current income. The theory makes four flowing 

assumptions:  

1. There is no correlation between permanent and transitory incomes 

2. There is no correlation between permanent and transitory consumptions 

3. There is no correlation between transitory income and transitory consumption. 

4. Only differences in permanent income affect consumption.  

According to PHI, individuals with measured income are higher than their permanent 

income will consume smaller fractions of their measured income than those with a 

measured income that is less than their permanent income. The short run consumption 

function can be written as 

                                                      Ct=σ0+σ1Yt  

Where σ1Yt  measures the consumption differences associated with difference in 

income. We then come to conclude that 0<  σ1 < 1. 
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2.3 Early studies 

Theoretical interest stimulated empirical work. According to Keynes’s AIH, current 

consumption expenditure only depends on current income, the marginal propensity to 

consume was less than average propensity to consume, therefore, the percentage of 

income saved increased with income. But then numerous conflict of evidence arose. 

James Tobin and Arthur Smithies in separate studies found that Keynes’s hypothesis 

was true only in the short run. They revealed that in the long run, the relationship 

between consumption and income is relatively proportional. This found to be due to 

the influence of other factors on the long run consumption. Tobin found that factors 

such as assets holding, rural-urban migration, introduce of new goods and the 

population of dependents result in the consumption line to shift upward by almost the 

amount needed to produce a proportional relationship between income and 

consumption over the long run. Furthermore, Kuznets made estimation of savings in 

the United States for the period since 1899 and found no rise in the percentage of 

income saved during the past half-century despite a substantial increase in real income. 

On the basis of his estimates, the percentage of income saved was the same over the 

whole of the period. Examination of budget studies for early periods strengthens the 

appearance of conflict. The average propensity to consume (APC) is roughly the same 

for widely separated dates, despite substantial differences in average real income. Yet 

lots of budget studies separately yield a marginal propensity to consumption (MPC) is 

lower than the average propensity to consumption (APC). Finally, in the period after 

World War II the saving ratio was sharply lower than the ratio which would have 

been consistent with findings on the income-savings relation in the interwar period. 

This experience remarkably underlined the inadequacy of a consumption function 

relating consumption or savings solely to current income. In 1946, Kuznets published 

estimates of aggregate consumption and income over the period 1869-1938. He like 

Tobin and Smithies revealed that the relationship between consumption and income 

tends to be proportional over a long period. This implied a significant variation in the 

long and short run behavior of consumption. A serious of new theories explained this 
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variation, each one replacing the absolute current income with a variant of income. 

Such as the life-cycle hypothesis (Modigliani and Brumberg 1955; Ando and 

Modigliani 1963) and the permanent income hypothesis (Friedman 1957). 

Friedman’s permanent income hypothesis (PIH) suggested that current consumption 

is a function of permanent income as opposed to the current income, where the 

current consumption is the sum of permanent and transitory income. Therefore, when 

the there are short term changes in income, consumer will not change their consume 

habit. For example if China’s GDP temporally goes down for few days, would 

consumers change the consume habit just for those few days? Friedman thought the 

answer was no. This indicated that the key determinant of the consumption function is 

permanent income, other than current income. Later, Hall (1978) demonstrated the 

permanent income hypothesis (PIH) is implied that consumption follows a random 

walk. This argument is true because the permanent income changes only when the 

changes in GDP is on the basis of long term. While permanent income hypothesis 

temporally reconciled the dilemma faced by US economy. Therefore after its 

introduction, the permanent income hypothesis attracted remarkable empirical 

attention. Several experiments such as Modigliani, (1966); Davidson et.al, (1978); 

Ghatak, (1998); and Wen-Jen and Hsing, (2005) are famous in literature which focus 

on the different aspect of the hypothesis including the test of linearity and 

cointegration between income and consumption in different countries. 

However, there are some major shortcomings in this theory. It is hard to observe the 

permanent income variable. The variables of permanent income and permanent 

consumption make them difficult to isolate and statistically verify. The permanent 

income is determined by past experiences and expectations and these determinants 

change, therefore, resulting in a change in the permanent income. The PIH assumes 

that there is no correlation between measured income and consumption is not 

consistent with the basic laws of consumer behavior. The assumption states that given and 

increase or decrease in income, the consumption level does not increase or decrease 



The Relationship Between G DP and Consumption For China and India: An ARDL Bound Test Approach  

15 
 

accordingly as the individual would immediately save. However, in reality although a 

person who gains sudden extra income does not head to the bank to save it all, he or 

she enjoys all or part of extra income on his or her present consumption. For example, 

his/her wallet is robbed by someone, will not head straight to the bank to withdraw the 

same amount of money, instead he/she reduces or postpones his immediate 

consumption. The theory states that all individuals’ APC are equal, irrespective of 

their income level. This does not confirm to the ordinary observed behavior. An 

individual with lower income tends to save more less than a higher income earner in 

order to meet his immediate necessities. Even among the same level of income 

earners, for mainly subjective reasons, the patterns of saving and consumption vary. 

In addition, Friedman dose not distinguish between human and non human wealth and 

contains income from both in a single term in his analysis. Also, he did not plain say 

what kind of income changes may be regarded as the transitory and permanent.  

Another theoretical development is the Life Cycle Hypothesis (LCH) was developed 

by Franco Modigliani. It states that all individuals plan their consumption and savings 

behavior over the long term and intend to even out their consumption in the best 

possible manner over their entire lifetimes. Modigliani also populated that 

consumption goes through a life cycle just as a person finishes his or her life cycle. 

While the young and old generations spend a higher proportion of their income, the 

middle aged people become conservative according to lowering the proportion of 

income spent. So life cycle hypothesis provided another way to resolve the US 

economy dilemma. But, life cycle hypothesis have some defects as well. The main 

defect of the LCH is difficult to empirically test the hypothesis with inability to 

observe life cycle income Furthermore, as no one exactly knows how long they will 

live, it is hard to precisely know what level of savings would be sufficient for the 

retirement period. Moreover, the theory does not detail the age points that signify the 

entry into middle age or retirement age. The assumption also states a consumer plans 

his consumption over his life time is unrealistic because observed behavior show that 

consumers care for their present and immediate future needs. Also, the theory 
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overlooks the fact that a person’s consumption will be affected by his or her attitude 

toward life. Assume two people have the same assets and income, even within the 

same geographical area will have a different consumption pattern. However, of all the 

theories discuss previously, the LCH is the most superior (although it has not being 

subjected to rigorous empirical verification) because it not only includes assets as a 

variable in the consumption function, but it also explains why MPC < APC in the 

short run and APC is constant in the long run . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Relationship Between G DP and Consumption For China and India: An ARDL Bound Test Approach  

17 
 

3 Data  

Economists believe that income is a main factor of influencing consumption, and 

consumption is a function of demand. Although, In general, there are many factors 

that may influence consumption, in this study, we only discuss about the relationship 

between income and consumption which is known as consumption function. So all 

series examined in this paper, GDP and household final expenditure consumption are 

collected from National Bureau of Statistics and word bank national accounts data. 

The data is annual and spans the time period from 1978-2006, total are 28 years.  

In this thesis, I use the logarithm of Gross domestic product (GDP) as a proxy to 

represent income (y) and the logarithm of household final consumption as a proxy to 

represent the consumption expenditure (C).  

GDP is the total value of all final goods and services produced in a country in a given 

year, equal to total consumer, investment and government spending, plus the value of 

exports, minus the value of imports. 

Household final consumption expenditure (formerly private consumption) is a 

transaction of the national account's use of income account representing consumer 

spending. It consists of the expenditure incurred by resident households on individual 

consumption goods and services.  

 

 

 

 

http://www.investorwords.com/11320/total.html
http://www.investorwords.com/11320/total.html
http://www.investorwords.com/11320/total.html
http://www.investorwords.com/9693/final.html
http://www.investorwords.com/2209/goods.html
http://www.investorwords.com/6664/service.html
http://www.investorwords.com/1055/consumer.html
http://www.investorwords.com/2599/investment.html
http://www.investorwords.com/16458/government.html
http://www.investorwords.com/5209/value.html
http://www.investorwords.com/17578/exports.html
http://en.wikipedia.org/wiki/Consumer_spending
http://en.wikipedia.org/wiki/Consumer_spending
http://en.wikipedia.org/wiki/Consumer_spending
http://en.wikipedia.org/wiki/Expenditure
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Resident_institutional_unit
http://en.wikipedia.org/wiki/Household
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4 Methodology 

A lot of time series literatures suggested empirical work based on time series data 

assumes underlying time series is stationary, if a time series is nonstationary, the 

spurious results are likely to arise. So we can use stationary or first differenced 

variable to overcome this problem. But, the use of differenced variable eliminates the 

long run information from data set. And merely provides short run information. To 

solve such kind of problem, econometrician proposes that testing to determine 

whether or not long-run relationship exists among variables in the model is required.  

A lot of techniques are available to test for the existence of long-run equilibrium 

relationships in the levels among variables. Mainly, this analysis has been based on 

use of cointegration techniques. The most common to use is the two-step 

residual-based procedure for testing the null of no-cointegration Engle-Granger (1987) 

test, Johansen and Juselius (1990) tests and Johansen has provide full information for 

the maximum likelihood cointegration approach (1995).  

However, all of these techniques require the underlying variables are integrated of 

order one. This inevitably involves certain degree of pre-testing, thus introducing a 

further degree of uncertainty into the analysis of levels relationship. (See, for example, 

Cavanagh, Elliott and Stock, 1995). In addition, there are other drawbacks from these 

methods, for example, if the study has small samples, the Engle-Granger (1987) test, 

Johanson (1988) and juselius (1990) are not reliable. Importantly, Kremersat el (1992) 

also provide a empirical evidence that with the small samples , is no cointegration can 

be established among the variables if they are integrated order I(1). In addition to that 

Hakkio and Rush (1991) demonstrate that only increase the length of time period to 

an appreciated level can improve the robustness of the result in the cointegration 

analysis. So in order to avoid those problems, in this paper, we apply a relatively new 

approach to testing for the existence of a relationship between variables in levels. This 

technique is generalized by Pesaran and Pesaran (1997), Pesaran and Smith (1998), 



The Relationship Between G DP and Consumption For China and India: An ARDL Bound Test Approach  

19 
 

Pesaran and Shin (1999) and (Pesaran el 2001). This technique is called 

Autoregressive Distributed Lag model (ARDL) which is based on specific modeling 

technique (cfCharemza and Deadman 1992). The ARDL model is preferable to the 

other cointegration methods. One reason is that the model does not involve the 

pre-testing variables, which means the test on existence of relationship between 

variables in level can be applicable irrespective of whether the underlying repressors 

are purely I(0), purely I(1) or fractionally cointegrated (Pesaran and Pesaran 1997). 

Furthermore, the Error Correction Model (ECM) can be derived from ARDL model 

by a simple linear transformation (Banerjeeetal1993). ECM integrated short run 

adjustments with long-run equilibrium without losing the long run information. 

Another reason is the small sample properties of ARDL method (such as this study) 

are more robust and performs better to that of Johansen and Juselius’s cointegration 

method ( Pesaran and Shin 1999). 

This Chapter will introduce the methodology in this study. We adopt the Unit test, 

ARDL bounds test, a series of diagnostic tests and stability test for China and India. 

4.1 ADF Unit Root Test  

Granger (1974) argues that we can not do any regression, unless all variables are 

stationary. It will be a nonsense regression when we run the regression by 

non-stationary variables. According to Granger, R2>d (Durbin-Watson) is a good rule 

if thumb to suspect that the estimated regression is nonsense. It may be added that the 

R2 and t stastistic from such a spurious regression are meaningless. Hence, prior to 

apply cointegration test, it is necessary to use unit root test to make sure all variables 

we researched are stationary or not. Although, in the ARDL framework does not 

require pre-testing variables to be done, unit root test could tell us about the order of 

integration for each variable and convince us whether ARDL model should be used or 

not and to investigate the order of integration for each variable. As Quattara (2004) 

argues that in the presence of I(2) variables the computed F statistics provided by 

Pasaran et al (2001) are not invalid. Because the bound test is assumed that the 
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variables are I(0) or I(1). Hence, the implementation of unit root test in the ARDL 

procedure might still be necessary to ensure none of variables are I(2) or beyond. 

4.2 ARDL Bounds Test 

The results from equation with OLS approach show that how have each independent 

variable affected the dependent variable. It can be written as: 

Yt= β0 + β1Xt + μt  (1) 

Where β0 is drift component, Yt  is dependent value, Xt  is independent value and  μt 

is white noise errors. 

The equation (1) is regarded as long run model. In order to test long run relationship 

existence, Pesaran, Shin and Smith (2001) develop an estimation model, the bounds 

test. This approach is to test the existence of a level relationship among variables 

based on F test. To implement bound test, modeling (1) is used as a conditional 

ARDL-ECM:  

                   ∆Yt = c0 +  γ1∆Yt−i
P
i=1 +  γ2∆Xt−j

q
j=0 + π1Yt−1 + π2Xt−2 + μ

t
 (2) 

Where c0 is drift component, μ
t
 is white noise errors, terms with γ represent short 

run relationship. The second part of equation with π is long-term relationship  

Estimating ARDL model is the first step to implement F test with significances of the 

lag level variables. But many early studies suggest that F test will be sensitive to the 

order of lags. So it might be necessary to choose optimal lag length before carry out F 

test. Pesaran et al., (2001) suggest using Akaike’s Information Criteria (AIC) to 

choose optimal lags on each variable. The lower value of AIC, the better the model. In 

this paper, all variables are estimated in ARDL model with a maximum of 1 lag by 

OLS method. 
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With the optimal lag, the F test (H0:μ1 = μ2 = 0) is to test the existence of long run 

relationship among the variables. Calculated F-statistic values are compared with two 

sets of critical values by (Pesaran at el 2001). One is assumed all variables are I(1) 

and others are I(0). If the calculated F value exceeds the upper calculated value, thus 

the null hypothesis of no cointegration will be rejected irrespectively of whether the 

variable is I(1) or I(0); if the calculated F value below the lower calculated value, thus 

the null hypothesis of no cointegration can not be rejected.  

If there are long run relationships among variables in equation (2), thus next step is to 

calculate long run coefficients of equation (1) these long run coefficients are 

estimated by ARDL approach to cointegration of Pesaran and Shin (1999) and 

standard error and t values of long run coefficients 

β0 =−
c 0

π1
 , β

1
= −

π2

π1
 

Where  π1  is an error correction form, ECMt-1. It indicates that the speed of 

adjustment back to long run equilibrium after short run shock. The gap between the 

dependent and independent variables measured by coefficient of ECMt-1 must 

decrease. The absolute value of adjustment parameter lies between zero and one. The 

larger the error correction coefficient is, the faster is the adjustment back to its long 

run equilibrium after short run shock.  

After getting the long run coefficients of β0 and β
1

, next step is according to 

following formulas to calculate standard errors and t values 

Var β0= 
1

π1
 2 var (c0) +  

c 0

 π1
2 

2 var (π1)+2 
1

 π1
   

c 0

 π1
2 cov(c0  π1) 

Se β0= Var β0 

t= 
 β0

Se  β0
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Var β1= 
1

π1
 2 var (π2) +  

π2

 π1
2 

2 var (π1)+2 
1

 π1
   

π2

 π1
2 cov(π2  π1) 

Se β1= Var β1 

t= 
 β1

Se  β1
 

 

4.3 Diagnostic Tests and Stability Test 

In order to check if model is strong enough, finally, I will adopt Breusch-Ggodfrey 

test for non autocorrelation of residuals Breusch-Pagan test for heteroskedasticity, 

Reset Specification test for functional misspecification and J-B test for normality. 

Additionally, the stability test is carried out by the cumulative method (CUMSUM) to 

check the stability of long run and short run coefficient estimates.  
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5 Econometric Modeling 

Three regression models are applied in this paper. One is China’s long run estimation 

model (A1), which I add the time trend, as the time statistics is significant at 1% in 

this model. However, it is not significant for the model of India (A2). Equation (B) is 

ARDL model for China and India. Mathematically, the equations are formulated as 

log linear form as follows: 

A; Long run estimation model  

China: 

lnCtc= α0 + α1tc + α2 lnYtc + μ
tc

 (A1) 

India: 

lnCt i= θ0 + θ1lnYti + μ
ti

 (A2) 

Where 

Ctc is the Chinese household final consumption expenditure.  While Ct i is Indian 

household final consumption expenditure.  

Ytc and Yti  represent Chinese and Indian GDP,  

tc  is the time trend in China 

μ
tc

 and μ
ti

 are  error terms 

All variables are taken in logarithms which allow estimating of elasticity and get more 

accurate results. From the above long run models for China, an estimate of α1 can be 

positive or negative depends on whether an increase in time trend is to reduce or boost 
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the consumption. positive emations of α2 and θ1 indicate that an increase in China 

and India’s GDP will raise the consumption in both countries, is expected.  

The  α0  and α2  and θ0  and θ1  coefficients would yield long run effects on 

dependent variable. In order to inferring the short run effects, long run model should 

be formulated as a conditional ARDL-ECM: 

B; 

∆lnCt = σ0 + φ1 t +  ∅1i∆lnCt−i

p=1

i =1

+  ω1i∆lnYt−i +

p=1

i =0

 ϑ1i∆lnYti

p=1

i =0

+ δ1lnCt−1

+ δ2lnYt−1 + μ
t
 

In the equation B.  σ0 is drift component,  φ1 is time trend, μ
t
is white noise. The 

short run impacts on consumptions for China and India are inferred by 

coefficients  of ∅1i  , ω1i  and ϑ1i .  Estimates of  δ1 and δ2 reflect long-term 

relationship in China and India.The coefficients of δ1 is an error correction term, 

indicates the speed of adjustment. Furthermore, the negative and significance is also 

an evidence of the existence of long run relationship.  

Null Hypothesis is for this study is that there are no cointegration between GDP and 

consumption through the observed years.  

H0:δ1=δ2=0 

H0: δ1 ≠ δ2 ≠ 0 

Null hypothesis states that there is no cointegration between GDP coefficient and 

consumption coefficient, while the alternative hypothesis sates that there is significant 

long run relationship between the GDP coefficient and consumption coefficient. The 

coefficients of GDP and consumption are expected to be cointegration in this paper.  
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6 Empirical Results  

6.1 Unit Root Test 

Before testing whether GDP and consumptions conintegrated or not. I investigated 

orders of integration of each variable by conducting means of Augmented 

Dickey–Fuller (ADF) test of stationary hypothesis for these two variables. For China, 

the result 1 shows that these two variables GDP and consumption are both I (1). For 

India, the result 6 shows that the order integration for both GDP and consumption are 

I (1) as well. 

6.2 The Bounds Test 

In this step is where estimate the equation B through the OLS procedure to examine 

for the presence of long run relationship between the consumptions and GDP. In order 

to select the optimal lag length for each variable. I use the Akaike’s Information 

Criteria (AIC) and the lag length that the minimizing AIC is one both for China and 

India. 

The computed F-statistic are 25.6782 and 9.97944 respectively for China and 

India ,which are both higher than the upper bound critical value at 1% level of 

significance (9.63) and (7.30), using the unrestricted intercept and unrestricted trend. 

So this implies that null hypothesis of no cointegration can be rejected at 1%. 

Therefore, the long-run relationship between the consumptions and GDP exist both in 

China and India. 

6. 3 Results of long run and short run  

In next step, the results of the long run relationships in China and India as follow: 

China: 



The Relationship Between G DP and Consumption For China and India: An ARDL Bound Test Approach  

26 
 

lnCtc= −3.815 − 0.08tc + 1.4322lnYtc + μ
tc

 

Se = (0.8) (0.02) (0.4335) 

t= (-4.76875) (-4) (3.3038) 

The long run result for China states that the calculated t-statistic value is 3.3038 

higher than 1 percent level of significance 1.325 and there is positive relationship 

between GDP and consumption. The lnYt  is 1.4322 and statistically significant which 

means that 1 percent increase in GDP will result in 1.432 percent in consumption in 

the long run. In addition, intercept is negative and time trend is -0.08 indicates there is 

negative relationship between consumption and time trends, consumption will be 

reduced when time goes. 

India: 

lnCt i= 0.7441 + 0.7864lnYti + μti 

Se = (0.309839)   (0.0577) 

t= (2.4016)    (3.2738) 

In the case of India shows that the calculated t-statistic value is 3.2728 is significant at 

1 percent level, leading us reject the null hypothesis of no significance. Furthermore, 

there is positive relationship between consumption and income. The lnYt  is 0.7864 

and statistically significant which means that 1 percent increase in GDP will result in 

0.7864 percent in consumption in the long run.  

On the other hand, in the short run, the results for China and India (see results 2 and 7) 

show that the ∆lnYt−1 are both not significant, but the coefficient of ∆lnYt  are 

positive and significant at 10 percent level, meaning that GDP at the present time have 

short run effect on consumptions, while at the past time income do not have effect on 

consumptions. Therefore, we conclude that China and India have different results in 
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the long run, while in the short run are similar. 

Furthermore, when the long-run exits among the variables in the model, then there is 

an error correction term, where it indicates that the speed of adjustment back to long 

run equilibrium after short run shock. The results (see results 2 and 7) also indicate 

that the coefficient of error correction term ECMt-1are correct and significant sign for 

China and India. For China is -0.244737, that means about 24 percent of the 

disequilibria in consumption of previous year’s shock adjust back to the long run 

equilibrium in the current year. But, comparing with China, India’s ECMt-1 is quite 

large, that of -0.844965 and shows that more quickly convey to long run equilibrium 

in India. 

6.4 Diagnostic Tests  

In this section, we applied a series of diagnostic tests and CUSUM test to the ARDL 

model for China and India.  

The results of China (see result 3and 4) and India (see result 8 and 10) show that there 

are no evidence of autocorrelation, heteroscedasticity effect in the disturbance for 

both countries. The model also passes the Jarque-Bera normality test at 5 percent for 

China and India, suggesting that the error is normally distributed in the model. But, 

the model for China does not pass the Reset Specification test, it may due to Chinese 

long run estimation model is nonlinear. Differently; the model for India does pass the 

reset specification test at 5 percent significance of levels. Finally, to check the 

stability, we apply cumulative sum technique (CUSUM). The results (see figures 4 

and 6) indicate that statistic CUSUM is within the critical bonds, implying that all 

coefficients in the ARDL model is stable for China and India during the sample 

period in this paper. 
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6.5 Analysis 

The focus of this paper is to test whether the GDP and consumptions are cointergrated 

or not for China and India. The results show that there are positive and significant 

long run relationships between GDP and consumptions for China and India. The sign 

for GDP are consistent with many consumption theories. It states that the 

consumption depend on income; a rise in income increases the consumption. And 

from the long run results we can see that the coefficient of lnY is 1.4322 for China, 

and 0.9476 for India. From the theories of arguments, the marginal propensity to 

consume (MPC) should be greater than 0 but less than 1. However, in the case of 

China, that is 1.4322>1. Since 1978, China’s economy is rapidly growing, the reform 

opening to the world makes China from the planned economic system into the market 

economic system. Thus greatly enhanced the national comprehensive economic 

strength and at the same time, improved people’s living standard. Before 1978, there 

was no real estate market and industry in China, only the construction industry.  

However, as the reforms of housing system and land use system combined with 

China’s economy continues to develop, the investment of real estate market is highly 

growing. On the other hand, since reform, Chinese people’s life standard and 

consumption are significantly improved and changed. According to life cycle theory, 

consumption depends on life time total income. After two decades high growth, 

Chinese believes the high growth can be last for long, thus they tend to smooth 

consumption by increase more current consumption. So the trend of consumption in 

China presents optimistic and people began to blind consume. Also, there might have 

winding income what are not in the statistics. But, this phenomenon is temporary, as 

we can see that the time trend from result is -0.08, which means as the time goes, 

consumption in China will reduce until corrected to be normal in the long run.  

In addition, from the results 2 and 7 we can see that GDP have positive and 

significant effects on consumptions in both countries. 1 percent increase in GDP will 

result in 0.91 percent in consumption for China and 0.92 percent for India at present 
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time. Although, increasing in GDP rises consumptions in short run for these two 

countries, it is a temporary phenomenon and may not affect long-run equilibrium 

relationship between GDP and consumptions. According to the cointegration theory, 

the consumption mainly depends on the income. Therefore, from the long-term 

analysis, in order to promote economic development so that stimulate the 

consumption, the governments in China and India should make several useful policies 

based on their different national conditions and economic systems.  
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7. Conclusions 

The object of this study is to examine the relationship between GDP and 

consumptions for China and India. As China and India have many similar points. 

Hence, it is quite comparable for these two countries.  

Studying the relationship between income and consumption, that is consumption 

function. It has been introduced in many kinds of papers and studies. 

This present paper uses the quite new technique called autoregressive distributed lag 

(ARDL) model to estimate the relationship between GDP and consumptions for China 

and India. We find that India’s consumption is in the line of theory. But Chinese GDP- 

consumption relation is unique, in terms of a negative intercept, a negative time trend 

and a larger than one marginal propensity to consumption. This may due to two 

possible explanations. First, after almost 30 years high growth households in China 

are optimistic to their future incomes. They prefer to borrowing for smoothing their 

consumptions. Second, there might have winding income what are not in the statistics. 

Also, it may due to Chinese long run estimation model is nonlinear. On the short run, 

China and India’s GDP have short run effect on consumptions at the present time. But, 

it is not the case at the past time in both countries. Finally, we apply a series of 

diagnostic tests, and CUSUM stability test for each country and the results were 

mostly stable and significant. For China, the model showed there was no evidence of 

autocorrelation, heteroscedasticity effect in the disturbance. And also passes the 

Jarque-Bera normality test at 5 percent level, but not pass the Reset Specification test, 

it can be explained Chinese long run model is nonlinear. To check the stability, the 

result indicates that all coefficients in the ARDL model are stable. While for India, the 

model passes the all diagnostic tests and stability test. Additionally, in order to 

promote economic growth increases the consumption, China and India need to 

continue to increase people’s disposable incomes, create enough jobs, improve 

education, and improve all China and Indian’s living standards. 



The Relationship Between G DP and Consumption For China and India: An ARDL Bound Test Approach  

31 
 

This study we assume that the consumption only depends on GDP, only take the time 

period of 1978-2006 to analysis the relationship between variables for China and 

India. Actually consumption is also affected by other factors. As the limitation of the 

time and the countries of observation, so, hopefully we can further research on the 

relationship between GDP and consumption by lengthening the time period, 

expending or change the countries to get further answers to it or adding other factors 

as well to further research the consumption function. And hopefully, we can obtain 

new and more important results. 
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Appendix 

I. China: 

Result 1: Unit Root Test 

Augmented Dickey-Fuller test for lnc 

Including one lag of (1-L)lnc (max was 1) sample size 27 

Unit-root null hypothesis: a = 1 

With constant and trend  

Model: (1-L) y = b0 + b1*t + (a-1)*y (-1) + ... + e 

1storder autocorrelation coeff.for e: 0.083 

estimated value of (a - 1): -0.143176 

test statistic: tau_ct(1) = -2.00914 

asymptotic p-value 0.5958 

with constant and quadratic trend  

model: (1-L)y = b0 + b1*t + b2*t^2 + (a-1)*y(-1) + ... + e 

1storder autocorrelation coeff.for e: 0.050 

estimated value of (a - 1): -0.212111 

test statistic: tau_ctt(1) = -2.82347 

asymptotic p-value 0.3862 
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Result 2: ARDL Model  

Model 2: OLS, using observations 1980-2006 (T = 27) 

Dependent variable: difflnc_1 

HAC standard errors, bandwidth 2 (Bartlett kernel) 

 Coefficient Std. Error t-ratio p-value  

Const -0.933678 0.165212 -5.6514 0.00002 *** 

Time -0.0207002 0.00344713 -6.0051 <0.00001 *** 

lagdifflnc_1 -0.0029494 0.11232 -0.0263 0.97931  

lagdifflny_1 0.0418527 0.170181 0.2459 0.80824  

difflny_1 0.913894 0.101783 8.9789 <0.00001 *** 

laglnc_1 -0.244737 0.0479084 -5.1084 0.00005 *** 

laglny_1 0.350503 0.0521559 6.7203 <0.00001 *** 

Mean dependent var  0.136469  S.D. dependent var  0.065312 

Sum squared resid  0.006029  S.E. of regression  0.017363 

R-squared  0.945636  Adjusted R-squared  0.929327 

F(6, 20)  80.69932  P-value(F)  5.91e-13 

Log- likelihood  75.18266  Akaike criterion -136.3653 

Schwarz criterion -127.2945  Hannan-Quinn -133.6681 

Rho -0.079488  Durbin-Watson  2.119353 
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Result 3: Breusch-Godfrey Test for First-Order Autocorrelation 

OLS, using observations 1980-2006 (T = 27) 

Dependent variable: uhat 

Coefficient   std. error   t-ratio    p-value 

  ------------------------------------------------------------ 

const           0.381568     0.505535      0.7548    0.4596  

time            0.00869528   0.0112768     0.7711    0.4501  

  lagdifflnc_1    0.386628     0.478602      0.8078    0.4292  

  lagdifflny_1   -0.329557     0.436254     -0.7554    0.4593  

  difflny_1       0.00921433   0.0970277     0.09497   0.9253  

  laglnc_1        0.0703593    0.115965      0.6067    0.5512  

  laglny_1       -0.116819     0.161706     -0.7224    0.4788  

  uhat_1         -0.525974     0.578992     -0.9084    0.3750  

Unadjusted R-squared = 0.041626 

Test statistic: LMF = 0.825245, 

with p-value = P(F(1,19) > 0.825245) = 0.375 

Alternative statistic: TR^2 = 1.123901, 

with p-value = P(Chi-square(1) > 1.1239) = 0.289 

Ljung-Box Q' = 0.18862, 

with p-value = P(Chi-square(1) > 0.18862) = 0.664 
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Result 4: Breusch-Pagan Test forHeteroskedasticity 

OLS, using observations 1980-2006 (T = 27) 

Dependent variable: scaled uhat^2 

Coefficient   std. error   t-ratio    p-value 

  ------------------------------------------------------------ 

const-33.5078    29.3320      -1.142     0.2668  

time-0.711420   0.621659    -1.144     0.2660  

  lagdifflnc_1    -2.12011     22.8257      -0.09288   0.9269  

  lagdifflny_1    -5.85826     25.2641      -0.2319    0.8190  

  difflny_1       15.8958     10.0613       1.580     0.1298  

  laglnc_1        2.06955     8.99905      0.2300    0.8204  

  laglny_1        2.44130     10.2226       0.2388    0.8137  

Explained sum of squares = 15.9214 

Test statistic: LM = 7.960711, 

with p-value = P(Chi-square(6) > 7.960711) = 0.240996 
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Figure 3: J-B Normality Test  
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Result 5: RESET Specification Test 

OLS, using observations 1980-2006 (T = 27) 

Dependent variable: difflnc_1 

Coefficient   std. error   t-ratio   p-value 

  ----------------------------------------------------------- 

Const1.73163     0.988374     1.752    0.0968 * 

Time0.0358013   0.0208583     1.716    0.1032  

  lagdifflnc_1   0.188841    0.203506      0.9279   0.3657  

  lagdifflny_1   -0.200921    0.227229     -0.8842   0.3882  

  difflny_1     -1.35928     0.807017     -1.684    0.1094  

  laglnc_1      0.295406    0.201519      1.466    0.1599  

  laglny_1     -0.488129    0.306279     -1.594    0.1284  

yhat^2      15.5742      5.30840       2.934    0.0089  *** 

yhat^3     -29.1661      9.84147      -2.964    0.0083  *** 

Test statistic: F = 4.391440, 

with p-value = P(F(2,18) > 4.39144) = 0.028 
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Figure 4: CUSUM test 
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II. India: 

Result 6:Unit Root Test 

Dickey-Fuller test for laglnc_1 sample size 27 

unit-root null hypothesis: a = 1 

with constant and trend  

model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + e 

1st-order autocorrelation coeff.for e: 0.202 

estimated value of (a - 1): -0.341225 

test statistic: tau_ct(1) = -2.07155 

p-value 0.5376 

with constant and quadratic trend  

model: (1-L)y = b0 + b1*t + b2*t^2 + (a-1)*y(-1) + e 

1st-order autocorrelation coeff for e: 0.021 

estimated value of (a - 1): -0.405254 

test statistic: tau_ctt(1) = -2.69979p-value 0.438 
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Result 7:ARDL Model 

Model 1: OLS, using observations 1980-2006 (T = 27) 

Dependent variable: difflnc_1 

HAC standard errors, bandwidth 2 (Bartlett kernel) 

 Coefficient Std. Error t-ratio p-value  

Const 0.628727 0.2812 2.2359 0.03692 ** 

Time 0.00369202 0.00288266 1.2808 0.21493  

lagdifflnc_1 -0.0370612 0.144983 -0.2556 0.80085  

lagdifflny_1 0.0787098 0.181451 0.4338 0.66909  

difflny_1 0.926284 0.0532475 17.3958 <0.00001 *** 

laglnc_1 -0.844965 0.189172 -4.4666 0.00024 *** 

laglny_1 0.66445 0.157824 4.2101 0.00043 *** 

 

Mean dependent var  0.060630  S.D. dependent var  0.086472 

Sum squared resid  0.015311  S.E. of regression  0.027668 

R-squared  0.921246  Adjusted R-squared  0.897620 

F(6, 20)  114.1318  P-value(F)  2.12e-14 

Log- likelihood  62.60152  Akaike criterion -111.2030 

Schwarz criterion -102.1322  Hannan-Quinn -108.5058 

Rho  0.091562  Durbin-Watson  1.719263 
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Result 8:Breusch-Godfrey Test for First-order Autocorrelation 

OLS, using observations 1980-2006 (T = 27) 

Dependent variable: uhat 

coefficient   std. error   t-ratio   p-value 

  ----------------------------------------------------------- 

const 0.413532     0.427244      0.9679   0.3453  

time   0.00222657   0.00356664    0.6243   0.5399  

  lagdifflnc_1   -0.205284     0.253790     -0.8089   0.4286  

  lagdifflny_1    0.287134     0.305353      0.9403   0.3588  

  difflny_1      -0.0245051    0.0815460    -0.3005   0.7671  

  laglnc_1       -0.744589     0.591363     -1.259    0.2232  

  laglny_1        0.612671     0.494730      1.238    0.2307  

  uhat_1          1.02975      0.733411      1.404    0.1764  

Unadjusted R-squared = 0.094003 

Test statistic: LMF = 1.971365, 

with p-value = P(F(1,19) > 1.97137) = 0.176 

Alternative statistic: TR^2 = 2.538073, 

with p-value = P(Chi-square(1) > 2.53807) = 0.111 

Ljung-Box Q' = 0.250962,with p-value = P(Chi-square(1) > 0.250962) = 0.616 
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Result 9: RESET Specification Test 

Auxiliary regression for RESET specification test 

OLS, using observations 1980-2006 (T = 27) 

Dependent variable: difflnc_1 

Coefficient   std. error   t-ratio   p-value  

  ------------------------------------------------------------ 

const          0.531523    0.372317     1.428    0.1705   

time          0.00315440   0.00354069   0.8909   0.3847   

  lagdifflnc_1   -0.0623809    0.227160     -0.2746   0.7867   

  lagdifflny_1    0.105538     0.238973     0.4416   0.6640   

  difflny_1       0.804559     0.136481    5.895 1.40e-05 *** 

  laglnc_1       -0.784763     0.346618   -2.264   0.0362   ** 

  laglny_1      0.627926   0.293609      2.139   0.0464   **  

yhat^2       -0.508725   0.888626     -0.5725   0.5741   

yhat^3       6.21441      5.56747       1.116   0.2790   

Test statistic: F = 0.635382, 

with p-value = P(F(2,18) > 0.635382) = 0.54 
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Result 10:Breusch-Pagan Test for Heteroskedasticity 

OLS, using observations 1980-2006 (T = 27) 

Dependent variable: scaled uhat^2 

 

coefficient   std. error    t-ratio    p-value 

  ------------------------------------------------------------- 

const 25.9018       13.9270    1.860     0.0777  *  

time 0.270585      0.143755    1.882     0.0744  *  

  lagdifflnc_1   -8.06318      9.33450    -0.8638    0.3979  

  lagdifflny_1   12.9643       10.2036    1.271     0.2185  

  difflny_1     0.893741      3.58438    0.2493     0.8056  

  laglnc_1    0.0915619    11.7752     0.007776   0.9939  

  laglny_1      -5.22589      10.4903    -0.4982     0.6238  

 

Explained sum of squares = 8.59166 

Test statistic: LM = 4.295828, 

with p-value = P(Chi-square(6) > 4.295828) = 0.636711 
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Figure5: Normality Test 

 

 

 

Figure6: CUSUM test 
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