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1. Introduction

On the question raised in this paper, “Are Chinese official statistics reliable?” economists and general observers have different opinions. My view is that the statistics are by and large reliable and useful for drawing conclusions about the Chinese economy but some statistics are not reliable. 
A general discussion of data quality is provided in section 2. In section 3 I will present evidence for the usefulness of official data by drawing from my own experience in using them to perform econometric analyses in order to understand the Chinese economy. In section 4 I will cite some examples of errors in official statistics. Section 5 is an examination of possible errors in the official estimates of GDP growth. Although growth and inequality are two equally important topics in China’s economic development today, I will not examine the quality of the data on income inequality because it is not considered a major issue in the discussion of data quality. This paper does not discuss data bias and data accuracy separately as it treats data bias as a special case of data quality. Section 6 concludes.
2. Data Quality in General

A most careful and systematic study on this subject is Holz (2005) which contains the following conclusions on data quality (p.10):

     “However one may evaluate the allegations of data falsification in certain years, even the critics acknowledge that long-run growth trends are approximately correct. The data problems reported here are facts which are unlikely to be unique to China; other transition and developing countries experience similar difficulties. The margins of errors are inevitably larger than in developed counties, perhaps even uncomfortably large…”
I agree with the above assessment and also with the author’s statement (on p. 7) that “hard evidence [on data manipulation] is relatively scarce…” 

This paper draws from my own experience in examining and using Chinese official data as an update of Chow (1986) and is supplementary to the careful study of Holz (2005) to which I essentially agree. 

The evidence available to me has led to the following propositions. 

A. China Statistical Yearbook published annually since 1981 by the Chinese National Bureau of Statistics (formerly State Statistics Bureau) is the product of its staff members located in Beijing and in various provinces and cities who are required by law to provide accurate statistics as pointed by Chow (1986, section 5, on the Law of Statistics passed by the National People’s Congress (NPC) on December 8, 1983). Holz (2005, p. 22) updates this legal requirement when he writes: “The Statistics Law states that ‘statistical personnel must seek truth from facts, strictly abide by professional standards [diode], … and leaders of localities, government departments, or other units may not order or ask statistical departments and statistical personnel to change or falsify statistical data.’ (NPC, 15 May 1996, Art. 24 and 7). Yet the rule of law may have to defer to Party primacy.” I will discuss possible political influence below.

B. Reports of the Chinese Premier on the work of the government presented before the annual meetings of the Chinese National People’s Congress are based on official statistics related to the accomplishments of the past year or to the annual plan (a part of the Five-Year Plan) for the coming year. This shows that the statistics are used for internal planning purposes and are subject to review by all members of the National People’s Congress and by international observers. There is no incentive for the premier to lie not only because his report is under the scrutiny of the entire world but because using fabricated data can only lead to confusion of all government officials using such data for their work in economic planning and development. 
C. Numerous scholars have used Chinese official data to perform econometric analyses that are published in professional journals and subject to the review of referees. This shows that most economists believe that the data used are reliable enough for drawing valid conclusions about the Chinese economy.

D. Errors in the data have been found, showing that some data are not reliable.

E. An obvious implication of propositions C and D is that one can use official data but should exercise caution to make sure that the data are reliable for the purpose at hand.

Proposition A is a statement of the mission of the people producing official statistics as required by law. It is a partial guarantee for honest reporting unless the staff members are not law abiding.
Critics of Propositions A and B might say that somehow the staff of the National Statistics Bureau is under pressure from the Premier or other officials of the State Council to falsify statistics for political purposes. Proposition B asserts that both the Premier’s office and the Statistics Bureau are under the scrutiny of the members of the National People’s Congress and the entire world and that by using falsified data government officials cannot perform effectively their work in economic development. For the critics to be right, the Premier or one of the officials under him has to be dishonest in directing activities related to the Five-Year Plan, the Statistics Bureau has to be willing to assist the dishonest person by falsify data and thirdly such cooperative deception is not detected by observers in the entire world. It appears to me that these three conditions are difficult to be met, although some critics may still cite examples of falsifying the rates of growth of GDP either upwards or downwards as a result of political pressure, a topic to which I will return below.

To answer the critics of Proposition B I quote from Chow (2004, pp. 61-2):

“In more recent years, Premier Zhu Rongji announced targets for total national output and outputs of particular provinces in 1999, 2000, 2001 and 2002.  A provincial governor might have been tempted to falsify data to fulfill the target stated by the Premier, but the staff of the State Statistical Bureau in Beijing had all the incentive to correct any falsified statistics reported from below.  Premier Zhu would not have tolerated such false reporting and would have punished any one responsible.”  The National Bureau of Statistics also has staff in its branch officers in different provinces and cities to collect data and to check the accuracy of the data reported (see Holz (2005, pp. 11-2)). 
To check whether the Bureau tended to publish output data to comply with the targets set by the Premier consider the following annual growth rates of real GDP published in China Statistical Yearbook 2004, table 3-3, except for 2004-5 which are based on an article on inflation in China Daily July 21, 2005:

	Year 
	1996
	1997
	1998 
	1999
	2000
	2001 
	2002
	2003
	2004 
	2005

	growth
	  9.8
	  8.6
	   7.8
	  7.2
	  8.4
	  7.2
	  8.9
	  10.0
	  9.5
	  9.3


What evidence can the critics provide to claim that the official growth rates in 1998-2001 are over-estimates?  If they were overestimates the Bureau would have to lower the growth rates in later years to compensate for them since all output data are also reported in physical units which the readers can check independently. The Bureau did have a chance to under-report the growth rates after 2001 because the target growth rates were lower than the rates reported in the above table. 
Outline for the 10th Five-Year Plan of the National Economic and Social Development of the People’s Republic of China, passed by the National People’s Congress on March 15, 2001, set a target for annual GDP growth in the period 2001-5 of “approximately 7 percent” and a target for the year 2005 to be approximately 12.5 trillion yuan in 2000 prices (chapter 2, paragraph 2). First, the official annual growth rates in 2001-5 were all above 7 percent and some much above. This shows that political pressure did not force the Bureau to comply and that if it had done so by overestimating the growth rates the years before the Bureau could have reduced the growth rates in these later years to compensate and it did not. Secondly, applying the above growth rates from 2001 to 2005 we find that the real output in 2005 would be 1.537 times the output of 2000. Given a 2000 GDP of 8.95 trillion, the reported 2005 GDP in 2000 prices would be 13.76 trillion, exceeding the 12.5 trillion target by 10 percent. Thus the Statistics Bureau allowed an overestimate of the target by about 2 percentage points per year for five years. The growth targets might have been set conservatively to insure a high chance of being achieved, but the evidence for the Bureau to report real output falsely in order to comply with announced targets is lacking from the above data. 
The above discussion also points to the impossibility of fabricating incorrect growth rates for a long period. As pointed out in Chow (2004, p. 59-60):

“For the purpose of studying long-term trends, we can tolerate sizable inaccuracies in the levels of the variables… To illustrate, according to official data, China’s GDP was 362.4 billion (in constant 1978 yuan) in 1978 and 2312.9 billion in 1998. The exponential rate of growth in this 20-year period is [ln(2312.9)-ln(362.4)]/20 or 0.09268…Let both the 1978 and the 1998 GDP be overestimates, but the latter be an overestimate by as much as 30 percent more, relative to the former. We therefore should revise it downward from 2312.9 to 1779.2 billion yuan. The revised annual exponential rate of growth rate is [ln(1779.2) – ln(362.4)]/20 or 1.083 …Thus even such a large relative error in the 1998 estimate does not alter the conclusion of a very rapid rate of growth. The reason is that when the estimate for the terminal year is reduced substantially, the effect is averaged out over 20 years in calculating the average rate of growth.”
3. Using Official Statistics to Understand the Chinese Economy

This section summarizes the main points of several econometric studies I have performed using Chinese official data. Since the studies confirm well established economic hypotheses using these data, the quality of the data and the validity of the hypotheses reinforce each other. However we do not provide a systematic analysis of what kinds of errors can be tolerated in each study because this would make the paper too lengthy.
3.1 Descriptive Statistics of the Chinese Economy

In the process of writing Chow (1985) I used Statistical Yearbook of China to describe some facts about the Chinese economy. In the early 1980s, Western observers often claimed that Chinese official statistics were used to fool the outside world about China. This claim was supported by stories written by news reporters who had visited China and wrote glorifying stories during the period of the Cultural Revolution and later found them to be untrue. The fact that Chinese officials misled visitors about China has been well documented. However, and somewhat surprisingly, such falsification did not survive when Statistical Yearbook of China began to be published in 1981.

Let me cite some examples. During the Great Leap Forward Movement of 1958-61 Chairman Mao Zedong urged the farmers to increase their output at an unreasonable rate. Some Communes did report much larger output than actually obtained and some such reports appeared in Chinese newspapers at the time. However, gross agricultural output value in constant 1957 prices reported in Statistical Yearbook of China 1981, p. 17, was reduced from 53.7 billion yuan in 1957, the year before the Great Leap to 43.0 billion in 1962, the year after the Great Leap, while national income in constant prices decreased by 31 percent from 1960 to 1961 (Yearbook 1984, p. 30).
Statistics of population was improved when China received help from the United Nations in the collection of population data in the early 1980s. Official statistics have been used by the Office of Population Research at Princeton University for demographic studies of the Chinese economy. According to Statistical Yearbook of China 1990, p. 90, the death rates in 1958 – 1962 were respectively 11.98, 14.59, 25.43, 14.24 and 10.02 per thousand persons while the birth rates in these years were respectively 29.22, 24.78, 20.86, 18.02 and 37.01. These data show the large increases in the death rate and substantial reductions in birth rate following the economic disaster created by the Great Leap Forward Movement. Both suggest the starvation or malnutrition of the population during this period which Chinese government did not attempt to conceal from the data. 

During the Cultural Revolution in 1966-1976, when some Western reporters having visited China described the country as a utopia, Statistical Yearbook of China 1981, p. 451 reports that student enrollment in higher education was 48 thousand in 1970 as compared with 750 thousand in 1963 and 1,020 thousand in 1979. The Cultural Revolution caused almost all universities to close as the data reveal. Concerning real wage of all state-owned units, Yearbook 1981, pp. 411-2 and 435-6 , summarized in Chow (1985b, p. 143), gives average annual wage per worker to be 637 yuan in 1957, the last normal year before the Great Leap, and 602 in 1977, the year before economic reform started. The reduction in real wage per worker is more since the general retail price index was 121.3 in 1957 and 135.0 in 1977. This reveals that during twenty years of the period of central planning from 1957 (the last year of the first Five-Year Plan) to 1977 real wage of the Chinese workers actually declined by 15 percent.
3.2 An Aggregate Model of National Income Determination

In Chow (1985) I used official data from 1953 to 1982 on national income, consumption and accumulation (investment) to estimate a simple model of the Chinese macro-economy. I found the consumption function to satisfy the permanent income hypothesis of Hall (1978), which states that consumption is approximately a random walk, i.e., annual change in consumption is not predictable by past data, and the investment equation to satisfy the acceleration principle, i.e., investment is a function of the rate of change of income rather than the level of income. The permanent income hypothesis states that consumption is based on income in a longer time horizon than just the current year. The acceleration principle is based on the hypothesis that demand for capital stock depends on the level of output; since investment is the rate of change of capital stock it will depend on the rate of change of income or output. These laws should apply to China as do many other economic laws used to study the Chinese economy summarized in Chow (2002). Deviations of observed values of national income from predictions based on this model revealed special historical-political events. The confirmation of two important hypotheses in macroeconomics using Chinese data provides supporting evidence for both the hypothesis and the reliability of the data.
3.3 Family Expenditure Patterns from Cross-Section Data

China Statistical Yearbook provides data on total consumption expenditures, and expenditures on food, clothing, housing and miscellaneous items for rural and urban populations. Using data for rural families in 1981 Chow (1985b) estimates linear relations between log expenditures on the above four categories and log total expenditures. The estimated total expenditure elasticities for China are similar to the estimates for other developing economies and the differences can be reasonably attributed to cultural and environmental factors. Furthermore, data for 1998 yield similar estimates as the above estimates based on 1981 data, as reported in Chow (2002, p. 161)  The stability of the parameters estimated in the two years lends support for both the stability of Chinese consumer behavior over such a long period of time and the reliability of the data used. 
3.4  An Aggregate Production Function for China

Chow (1993) uses official data to construct a capital stock series of China. Together with annual data from 1952 to 1983 on national output and labor force, this series was used to estimate a Cobb-Douglas production function for total output and for the output of each of five sectors, agriculture, industry, construction, transport and trade.  All parameter estimates are reasonable. Certain properties of the estimated production function for total output seem to make good economic sense. First, after accepting the hypothesis that the exponents of capital and labor sum to unity, it is found that the coefficients are approximately 0.6 and 0.4 respectively. This result agrees with Mankiw, Romer and Weil (1992) who estimated aggregate production functions for a number of developing economies.  Furthermore, the capital exponent of 0.6 agrees with the result of a regression of log(output/labor) on log(capital/labor) using official data for state-owned industrial enterprises, as shown in Chow (1985, p. 123). Secondly, the intercept term measuring total factor productivity has no increasing trend up to 1979 and begins to increase at about 2.8 percent per year after reform started in 1979. This point is later elaborated in Chow (2002, Chapter 5) when a longer time-series based on official data was available to estimate the production function.  

3.5  Explaining Inflation by the Ratio of Money Supply to Total Output

Chow (1987) succeeded in explaining the rate of inflation in China from 1954 to 1983 using an error-correction model. The error correction model determines the rate of change in the price level by its past change and the change in the ratio of money supply to output, together with an error-correction term. The error-correction term is the deviation in the preceding period of log price level from its equilibrium level determined by the log of the ratio of money supply to real output. This equilibrium relation is called a cointegration relation and can be consistently estimated by a least squares regression of log price on log (money supply/output). Note that during most of the years of the sample period China was practicing central planning and yet the retail price index was affected by the ratio of money supply to output. The official index of retail prices shows a 16.2 percent inflation in 1961 which can be easily explained by the substantial increase in money supply and especially the very large reduction in real output from 1215,6 in 1960 to 838.7 in 1961 (see Table 1 of Chow, 1987). Economic theory and accuracy of official data again reinforce each other in this case.
3.6 Effects of Monetary Shocks on Output and Prices
As an extension of the study reported in 3.5, Chow and Shen (2004) use a VAR in the logs of money supply, price level and output to explain inflation and to study the responses of prices and output to monetary shocks. The result from the estimated impulse responses to monetary shocks agrees with the proposition of Milton Friedman (1994) that the response of output to money shocks takes place earlier but the effect is short-lived while the response of prices occurs later but lasts longer. This study is capable of explaining the increases in output in 2003 and 2004 and the increase in prices in 2004 in China following a rapid increase in money supply in 2002 after several years of fairly slow and steady increase in money supply up to 2002 and the absence of inflation during these years. The increase in money supply can be attributed to the failure of the Chinese government to raise the exchange rate of the RMB. An undervalued RMB led to a large export surplus and a large inflow of foreign reserves (to an accumulated amount of over 600 billion dollars by the end of 2004). The increase in money supply is a result of people using foreign currency to exchange for RMB, and not of the policy of the People’s Bank. The Chinese government tried to slow down this “overheated” economy by administrative means such as restriction on the amount of credit to be extended by banks and on new construction projects. Extensive credit extension to finance construction in urban development would not have occurred if the banks had not had the money to lend out in the first place.

3.7 Estimating the Economic Loss of the Great Leap and the Cultural Revolution

By constructing an econometric model consisting of an aggregate production, an identity for aggregate output as the sum of consumption and investment, an equation for capital stock as the sum of capital stock in the previous year plus net investment and an equation specifying the logarithm of total factor productivity as a random walk with shift, Chow and Kwan (1996) and Kwan and Chow (1996) use a dynamic optimization model to explain per capita output, consumption and investment under the assumption that optimal investment was generated by an economic planner maximizing an infinitely discounted sum of future log per capita consumption. The model estimated by official data can explain the endogenous variables reasonably well. The time paths generated by eliminating the shocks for the “abnormal” years of the Great Leap Forward Movement and the Cultural Revolution as a counter-factual experiment provide sensible estimates of the loss in terms of the endogenous variables due to these two tragic political events.

3.8 Demand for education

The study of demand for education in China by Chow and Shen (2005) was partly motivated by the striking fact that the ratio of total spending on education to GDP increased from 3.5 in 1998 to 5.2 in 2002. Was such a rapid increase due to a change in government policy or to basic economic forces of demand. The paper estimates demand functions for education at the three levels of primary school, secondary school and higher education and for total enrollment in all three levels. The income elasticities as estimated by cross-provincial data appear reasonable, being 0.4 for primary schools, 0.8 for secondary schools and 1.2 for higher education. Time series data from 1991 to 2002 were used to estimate price elasticities which turned out to be about 0.3 for all levels. Demand for total enrollment is divided into demand by non-government and by government sources. The former depends on GDP and relative price while the latter depends on government revenue and relative price. Reasonable estimates of the elasticities were obtained. The demand equations from these two components can explain the rapid increase in the ratio of education spending to GDP very well. The fact that government revenue from 1998 to 2002 increased more rapidly than GDP helps to explain the rapid increase in the ratio of government spending on education to GDP. The small price elasticity of demand can explain the increase in total education spending in the course of economic development. As increase in income shifts the demand curve for education (student enrollment) upward against an inelastic supply, the relative price of education goes up. With a small price elasticity the increase in price leads to an increase in total spending. Given a demand function for log enrollment Q as a linear function of log income Y and log price P with income and price elasticity denoted by a and –b respectively, the demand for log (education expenditure) or log (PQ) is the same function with the coefficient of log P changed to 1-b. The log of (PQ/Y) equals a constant + (a-1) log Y + (1-b) log P.  If income elasticity a is close to 1 or larger an increase in income Y will have a small or a positive effect while the resulting increase in P due to limited supply for education services will have a positive effect on the ratio of education spending to national income. All parameters of this model are estimated using official data. 
3.9  Explanation of the Rate of Return to Schooling

Johnson and Chow (1997) estimate equations to explain log wage of Chinese rural and urban workers in 1988 by log S (years of schooling), years of experience E, E squared, and dummy variables representing gender, minority, Communist Party membership following the classic work of Mincer (1974). The rate of return was estimated to be 4.02 percent per additional year of schooling and 3.39 percent for urban workers.  Such low rates of return are reasonable because wages at the time were still substantially controlled and were not determined by market forces. The estimated effects of being a female (-0.085), minority (-0.06 but not significant statistically) and Communist Party membership (+0.063) appear reasonable.

4. Examples of Errors in Official Data
In this section I provide examples of inaccurate official statistics, some discovered while doing econometric analysis of the Chinese economy. 

First, on the number of persons in the labor force, China Statistical Yearbook 1997 gives (in Table 4-2 on p. 94) the number of employed persons (in 10,000 persons) as 54334 in 1988, 55329 in 1989, 63909 in 1990 and 64799 in 1991. The increase from 1989 to 1990 is obviously too large to be believable. If we examine the employment data in China Statistical Yearbook 1994 (p. 86) we find 55329 for 1989, 56740 for 1990 and 58360 for 1991 with no obvious break in the data. Since the State Statistics Bureau made a major revision in the collection of data, the jump in the revised data (especially in the component for primary industry) may occur because of the difference in coverage or method of collection, but no explanation of the jump is given in the 1997 Yearbook. If the revised data are correct, then the data for 1989 and before have to be in error.  
As a second example, Chow and Shen (2005) in examining the data on non-government expenditures for education point out that underestimation has resulted from the failure to include contributions from overseas Chinese, especially those living in Hong Kong. This conclusion is based on the first author’s knowledge of specific large items that are excluded. The underestimation is due to the lack of coverage by the reporting units in the Department of Education which provides the data in the Yearbook. The Department of Education does not require educational institutions to report contributions from overseas Chinese as non-government expenditures on education. Very substantial amounts from overseas Chinese contributed for the construction school buildings, many named after the donor, and for visiting faculty members at universities and for teachers in lower level educational institutions are not reported as a part of non-government expenditures on education. As a defense for the official data, it may be said that non-government education spending as provided by the Chinese National Bureau of Statistics covers only spending by Chinese nationals or institutions, and excludes spending by overseas Chinese. Under this interpretation there is no error; only the definition of spending is more restricted.

The third is concerned with statistical discrepancies in data on consumption. Statistical discrepancies almost always exist when two different sources are employed to measure the same phenomenon. A standard case is in the measurement of national income from final expenditures and from payments to factors of production. Final expenditures consist of consumption, investment, government expenditures, exports minus imports. Payments to factors include wages, rents, profits and interests. The two methods yield different results, creating a statistical discrepancy. A statistical discrepancy can be found when consumption is constructed for China’s national income account which is partly based on retail sales data as compared with surveys of urban and rural households. Per capita consumption based on the national income account (NIA) can be much larger than that based on sample surveys, both reported in the Statistical Yearbook. For example, using China Statistical Yearbook 1997 on data for 1996, NIA gives consumption of residence (excluding government consumption) as 32589 (10,000 yuan) on p. 25, and population as 122389 (10,000 persons) on p. 69, yielding per capita consumption of 2663 yuan per person. The Survey data give urban consumption per capita as 3919.5 yuan on p. 294 and rural consumption per capita as 1572.1 yuan on p. 316. Since the fractions of urban and rural population in 1996 are respectively 0.2937 and 0.7063 (on p. 69), per capita consumption as a weighted mean is 2262, which is only 84.94 percent of the above NIA estimate. I owe this discovery to Holz (2004) who points out that the value of commodity consumption from NIA exceeds those based the surveys substantially for many years as given in his Table 4.
Consumption reported in the national income account is larger than consumption obtained from sample surveys partly because it has a broader coverage. It includes consumption of goods and services provided by the units in which the consumers work and not paid for by the consumers themselves (such as payment in kind and possibly medical expenses and schooling for the children), home production by the consumers, implicit rent of their housing units, and all other goods and services not paid for. Consumption as reported in sample surveys includes only goods and services paid for by the households themselves. Allowing for such differences in coverage one may still find it difficult to explain the difference by a factor of 0.85 as given above. Holz (2004) tries to reconcile the differences between the two sets of data and cannot explain the large differences.
5. Official Estimate of the Rate of GDP Growth
A number of studies have been published which are critical of particular data published in the China Statistical Yearbook. See for example the ten papers on different aspects of Chinese economic statistics published in China Economic Review, vol. 12, No. 4 (2001) edited by T. G. Rawski and W. Xiao. There are also the opposite viewpoints of Madison (1998) and Carsten (2004b) concerning the possible overestimation of economic growth by Chinese official statistics. It is not the purpose of this paper to review the points of each of these articles and other related articles in the literature. I will confine my discussion to certain diverse opinions of the rate of growth of real output in China.

The rate of growth of GDP as estimated by official data is discussed by Rawski (2001) and Klein and Ozmucur (2002/2003). The former is critical and latter is supportive of the official estimate. Rawski (2001, Table 1) cites data on energy use, urban formal employment and consumer price index which grew much more slowly than the rate of growth of GDP in the years 1998-2001 to argue for the overestimation of GDP by official data. Holz (2003) raises doubt about the above argument for data inaccuracy. 

Klein and Ozmucur (2002/2003) use a more comprehensive set of 15 related time series and regress the rate of growth of GDP on four principal components (linear combinations that are mutually uncorrelated) extracted from the rates of change of these 15 series, and find the relation to be close and the regression coefficients to be reasonable. The 15 series are electricity (kwh), coal (tons), oil (tons), steel (tons), freight (ton*km), civil aviation (ton*km), long distance telephone calls, employment share of tertiary sector, gain output, exports (const. $), imports (const. $), government spending (deflated), real wage, inflation rate (cpi) and livestock products (tons). The sample period is from 1980 to 2000. Klein and Ozmucur appear to be more convincing than Rawski because the related series used are more comprehensive and the sample period is longer. 
Rawski (2001) cites casual evidence from statements of Chinese economists and even Premier Zhu Rongzi about possible data falsification from political pressure, but also points out that the National Statistics Bureau has tried to correct the possible over- or under-reporting of Chinese output data. It is interesting to observe that the official growth rates for 2002, 2003 and 2004 remain as high as 8.0, 9.6 and 9.3 respectively while the Chinese government openly claimed that the economy was overheating in 2003 and 2004 and tried to use macro-control policies to slow it down. If the National Statistics Bureau follows political winds, how could its estimates for GDP growth be as high as reported in 2003 and 2004? If the rate of growth of real GDP in 1999-2001 had been as low as Rawski (2001) suggests, how could economic growth be increased suddenly to such high rates in the following few years? If the official growth rates of 2002-2004 are also overestimates how can such overestimates of growth be maintained for a six year period without making the estimate of level in 2004 look very unreasonable, given the initial estimate of real GDP in 1998? 
Young (2003) also claims that the official estimate of the annual rate of growth of real GDP and of industrial output from 1978 to 1998 was about two percentage point too high. From China Statistical Yearbook 1999, Table 13-12, I have found data on output of 23 products, including (a) 9 consumer non-durables (chemical fiber, yarn, cloth, silk, paper and paper boards, sugar, vegetable oil, beer and cigarettes), (b) 5 consumer durables (refrigerators, electric fans, household washing machines, color television sets and cameras), (c) 8 consumer and producer goods  (electricity, hydropower, steal products, cement, plate glass, plastics, motor vehicles and trucks) and (d) construction, all in physical units. Using the outputs of group (a) and (b) combined, weighted by their prices in 1987 (as found in China Commodity Prices Statistical Yearbook 1989, pp. 175-6, supplemented by pp. 172-4), yields an exponential growth rate of 0.09129; group (c) provides a mean growth rate of 0.09356 and construction (d) grew in terms of completed floor space at a rate of 0.10364. Since (d) is 12.3 percent of industrial output, we take a weighted mean of the above three growth rates with the respective weights of .4385, .4385 and .123. The result is 0.094 as compared with the official growth rate of 0.112 for industrial output. 
There are two sources of downward bias in my estimation of the growth rate of 0.094 for industrial output. First is the use of 1987 prices rather than prices of earlier years as used in the official index, because earlier prices would give larger weights to consumer durables which have grown more rapidly. Second, and more importantly, the method ignores the introduction of many new products during the twenty-year period such as computers which have grown rapidly.  Allowing for these two sources of underestimation would raise our estimate of 0.094 easily to 0.112 and contradicts the claim of Young that the official growth rate of 0.112 is an overestimate by about 2 percentage point.  
Young’s main point is that if we deflate nominal output by its implicit deflator to obtain real output, the estimated increase in real output is too large because the deflator underestimates the true inflation rate. By replacing the output deflator by another official price index for each of the three sectors as given in his Table 3 (using the farm and sideline products purchasing price index for the primary sector, using the ex-factory industrial price index for the secondary sector and using the service price component of the consumer price index for the tertiary sector), the official growth rates of real GDP and of the its non-agricultural components from 1978 to 1998 were reduced respectively from .091 and .106 to .074 and .081. The annual growth rates of real GDP according to the CSY estimate and alternative estimate are given in Figure 2 of Young (2003). 

The most dramatic difference between the official and Young’s estimates of GDP growth occurs in 1989 when the latter estimate shows a negative 5.2 percent and the former shows a positive 4 percent. The negative growth is attributed (p. 1232) to “the forces that precipitated the political unrest of that year.”  This estimate does not seem plausible for at least two reasons. First, there was no sign of significant economic disruption in the first five months of the year. Peaceful demonstrations did not start until April and the Tiananmen Incident occurred on June 4, 1989. According to CSY China’s real GDP was growing at 11.3 percent in 1988 and a reduction to the official rate of 4.1 percent in 1989 was a very large reduction. We can reasonably assume that for the first six months of 1989, real GDP was increasing at least at 7 percent annually as compared with 11.3 percent the year before. To get a negative growth of -5.2 percent for the entire year would require an annual rate of decline in output of -17.4  percent ([7-17.4]/2=-5.2) in the second half of 1989, which is highly unlikely. Even if we accept the adjusted rate of growth of 6.3 percent provided by Young for 1988 (as read from his Figure 2) and assume a 4 percent annual growth in the first half of 1989, to arrive at a negative growth of -5.2 percent for the entire year would require an annual rate of decline of -14.4 percent in the second half of 1989, which is also highly unlikely.

Second, to provide direct evidence of positive growth of industrial output and construction, I have computed the ratios of outputs in 1989 to outputs in 1988 for the same list of 23 products that were used in computing the above industrial output index. The ratios are respectively (a) 1.139, 1.024, 1.007, 1.025, 1.050, 1.087, 1.031, 0.980, 1.032  (b) 0.885, 1.110, 0.789, 0.906, 0.785, (c) 1.073, 1.083, 1.036, 1.001, 1.158, 1.081, 0.905, 0.901 and (d) 1.035. As in section II I estimate the combined growth rate for groups (a) and (b) by the ratio of the total value of the 11 products (omitting three products lacking in price data) in 1989 to the total value in 1988, both evaluated at the 1987 prices given earlier. The respective values are 167.57 billion and 165.47 billion, giving a growth rate of 1.013. This growth rate for groups (a) and (b) combined, the mean growth rate of 1.030 for the third group (c) and the rate 1.035 for construction (which accounted for 12.3 percent of the secondary industry in 1988 as shown in Table 2 below) are consistent with the reported positive growth rate of 0.04 for GDP given by CSY.  They strongly contradict the claim of a negative rate of growth of GDP by as much as -5.2 percent according to the adjusted estimate of Young. 

Chow (2004) attempted to reproduce the estimates of real GDP for 1988 and 1989 by the method of Young and to pinpoint where they might lead to inaccurate results. Table 1 summarizes the data and the reproduction. 
[Insert Table 1.] 

Table 1
                  Outputs and their Rates of Change in 1988 and 1989 by Young’s Method

	
	GDP
	Primary
	Secondary
	Construction
	Tertiary

	1988
	
	
	
	
	

	Nominal value
	14928.3    
	3831.0      
	6587.2           
	810.0               
	4510.1

	1989
	
	
	
	
	

	Nominal value
	16909.2    
	4228.0      
	7278.0           
	794.0               
	5403.2



	Price index (1988=1.0)                   
	
	1.1501      
	1.186             
	1.186               
	1.239  



	Output in 1988 prices
	14173.7    
	3676.2
	6136.6           
	669.5               
	4360.9

	Output Change,1988=1  
	0.94945    
	0.95959    
	0.93159         
	0.82654           
	0.96692




Notes: Data on nominal outputs are found in CSY 1997 (Table 2-9). Price index for primary industry is purchasing price index for farm products (1978=100) given in CSY 1997 (Table 8-11) converted to (1988=1.0). Price index for secondary industry is ex-factory price index of industrial products given in CSY 1997 (Table 8-12). Price index for tertiary industry is the price index of the service component of the consumer price index (CSY 1990, Table 7-17). 1989 Output in 1988 prices for each of the three components of GDP is obtained by deflating nominal output by the corresponding price index. GDP in 1988 prices is the sum of the above three components. 

The resulting 5.15 percent decline in real GDP is made up of a decline of 4.14 percent in the primary industry, 6.84 percent in the secondary industry and 3.31 percent in the tertiary industry. I have pointed out in the last paragraph that a negative growth of 6.84 percent for secondary industry is a very unreasonable estimate. Furthermore, if we deflate the nominal value of construction 794.0 in 1989 by the ex-factory industrial price index of 1.186 (1988=1.0) to obtain its value 669.5 in 1988 prices, we obtain a rate of change of 1-0.8265 =-0.1735 for construction as given by Young’s method. This alleged negative 17 percent rate of decline in construction is highly inconsistent with the reported rate of increase in completed floor space by 3.5 percent. The calculation for the growth rate in 1989 pinpoints one specific large error resulting from using Young’s method. Therefore the method of Young (2003) for estimating the rate of change of real output can be very unreliable. In fact the large discrepancy between Young’s estimate of  negative 5.2 percent and the official estimate of  positive 4 percent for the year 1989 alone contributes to almost half a percentage point in the difference between the two estimates of the average annual growth rate for the entire sample period 1978-1998.

6. Conclusion

Although Chinese official data have been widely used for economic research published in refereed journals, there are still critics who claim that the data may be falsified for political purposes. This paper points out that staff members of the Chinese National Statistical Bureau in Beijing and in its provincial and city offices are obligated by law to provide accurate statistics, that the statistics are used for national economic planning as reported by the Premier to the National People’s Congress and read by observers all over the world, that it is difficult to falsify national output and other statistics for a long period and that even in selected years between 1996 and 2005 official annual GDP growth rates appear reasonable. It reaches the conclusion that the official data are by and large reliable, granted unavoidable errors in certain cases, by drawing from the author’s own experience in using them for many economic studies where data accuracy and the confirmation of well-established economic hypotheses reinforce each other. It examines certain critics of official estimates of output growth rates and exposes the errors in the alternative estimates. Needless to say, any serious scholar using the Chinese official data, as in using any other data, would need to exercise caution in his research even if the data are not purposely falsified. 
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