Front. Econ. China 2015, 10(2): 335-364
DOI 10.3868/5060-004-015-0014-9

RESEARCH ARTICLE

Yang Ji, Ran Li, Jingxian Zou

Is the Phillips Curve Valid in China?

Abstract Is the “non-existence” of the Phillips curve in China a truth or just an
illusion due to the deficiency of data? Should policy analysis follow the light of
New-Keynesian or New-classical economics? These questions require empirical
work on the Phillips curve, which has long been limited in China due to an
inaccurate unemployment rate and unreliable estimated output gap. Instead of the
insignificant or self-contradicting results in previous work, this paper puts
forward a significant estimation, creatively using the vacancy-jobseeker ratio
instead of the unemployment rate. It is suggested that a robust Phillips curve
cannot be ignored and New-Keynesian economics should be employed in policy
analysis in the short run.
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1 Introduction

The Phillips curve is one of the most famous relationships in macroeconomics
(Smithin, 2002). The estimation of the Phillips curve is of great importance:

First, how monetary policy should be conducted is a central question for
authorities, especially now after the expansion of the modern financial system
and after the recent crisis. The Phillips curve suggests a trade-off between
unemployment and inflation explaining the benefits and costs of monetary policy.
If it does exist, policy makers are able to stimulate output and employment at the
cost of inflation, and should be aware of output-employment costs when curbing
inflation.

Second, the choice of New-Keynesian or New-Classical economics is the
primary task when analyzing macroeconomic issues since the distinctions of
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these two rationales lead to totally different policy implications, where the
former encourages a government-oriented “visible hand” while the Ilatter
suggests a market-oriented “invisible hand.” The most convenient way to decide
which rationale to follow is to retrospectively investigate the Phillips curve,
which is valid and significant according to New-Keynesian theory but not in
New-Classical.

Third, the robustness check of the Phillips curve varying in terms of time and
space offers convincing evidence for investigating the macro environment of the
Chinese economy. If the estimation differs significantly, the period-area
differences must be taken into consideration when carrying out nationwide
economic policies, otherwise homogeneity of the macroeconomic environment
could be assumed.

Despite the policy importance of the Phillips curve, empirical work is
somehow delayed in China. Deficiency of precise unemployment data is the
main reason, and the proxy variables for real economic performance, like the
output gap, are hard to measure since China is undergoing rapid structural change.
Limited attempts with inaccurate unemployment or some poor proxy variables
mostly use annual data, which may not be appropriate to estimate the short run
relationship and often lead to insignificant results.

The most important contribution of this paper is the novelty of its data source.
To further illustrate, an accurate indicator of the labor market is adopted, the
vacancy-jobseeker ratio, which has never been used before in estimating the
Phillips curve. A comparison of our indicator with the conventional
unemployment rate is shown in Figure 1. The left figure concerns the time trend
of CPI and the national-level unemployment rate, and the second concerns CPI
and the vacancy-jobseeker ratio, it is without doubt that the right one presents
more correlation, as the unemployment rate stays almost unchanged after 2004,
while the vacancy-jobseeker ratio fluctuates all the time. Based on the
vacancy-jobseeker ratio, a panel data covering more than 20 cities in China from
2000 to 2013 is used. The quarterly data is employed because it outperforms
annual data when measuring short run effect, and shadows monthly data because
of less white noise. Different from previous studies, we find the Phillips curve
stands stably and robust in China.

The second contribution is a comparison of different model specifications and
proxies, including the expectation proxy estimated from Langrun Predication
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using the adaptive expectation formulation approach. It turns out that the
estimation is not sensitive to model specification and the expected inflation proxy,
as long as the vacancy-jobseeker ratio is used to indicate the lack of survey data
on expectations in China, is not a serious problem. The third contribution is a
detailed comparison across areas and periods, which is due to the advantages of
city-level panel data over national-level time series. The results show
heterogeneity of different areas and periods, but the significance does not change.
We also estimate the Phillips curve of different durations at the end of the paper,
as a verification of the non-neutrality of money in the short run and neutrality in

the long run.
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Figure 1 Comparison between the Vacancy-Jobseeker Ratio and the Unemployment Rate

with CPI

The rest of this paper is organized as follows. Section 2 reviews the theory
development and the previous attempts to estimate the Phillips curve in China.
Section 3 offers the theory background in detail and the model specification.
Section 4 introduces the data and methods used. Section 5 reports the main
results. Section 6 checks for robustness with different model specification, proxy

and subsample. Section 7 concludes.

2 Theory Development and Empirical Attempts in China

The first study on the Phillips curve was carried out by Phillips (Phillips, 1958)
and Irving Fisher (Fisher, 1973), suggesting a stable long-run negative
relationship between inflation and unemployment. This idea was overturned by
literature in the 1960s and by events in the 1970s (Mankiw, 1991). Friedman
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(1968) and Phelps (1967, 1968) added expectations to the Phillips curve. The
expectations-augmented Phillips curve allows money to have an effect in the
short run while maintaining long-run neutrality of money. It is now the prevailing
view among most economists, bankers and policy makers. And its micro
foundation is backed up fully by new Keynesian economics (Rotemberg, 1982;
Calvo, 1983; Taylor, 1979; Mankiw, 1985). So far, the empirical model
specification has almost been standard and easy to carry out. It follows the new
Phillips curve combining the expectations-augmented vision and new Keynesian
economics, controlling the expectations and investigating the trade-off between
real and nominal variables. The estimations in advanced economies are in line
with theory and the real world (Robert, 1995; Mankiw, 2001).

As theory and empirical studies develop, different from the original and
traditional Phillips curve regarding the trade-off between unemployment and
inflation, the new Phillips curve focuses on the general relationship between real
and nominal variables. It is the basic starting point for short run effects of
monetary policy (Mankiw, 2001) and attracts lots of attention nowadays.

To be more specific, estimating the Phillips curve requires two main variables,
one representing the real business cycle, where the unemployment rate or output
gap is usually employed, the other being the inflation expectation, often from
micro surveys or proxied by a lagged or realized inflation rate. The
unemployment rate and expectation from surveys are considered to be superior
indicators since they perform better and have more micro foundations (Robert,
1995). Unfortunately, China lacks an accurate unemployment rate and
expectations survey data.

Reviewing the empirical work on the Philips curve in China can be roughly
divided into three categories. The first category follows the original idea of
Philips and does not consider expectations. Chinese scholars have to make use of
the index of registered unemployment in cities, which is the only available data
of the unemployment rate in China. Related work has been done by Li (2002)
and Zhang (2003). Neither of the works show significant correlation between the
unemployment rate and inflation. Such results are mainly due to flawed
unemployment data because it remains almost time-invariant. Since then, the
unemployment rate has rarely been adopted in empirical work among Chinese
scholars.

The second alternative uses output gap as proxy for cycles. Different studies
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have different results. Shi et al. (2004) claim that there exists a highly positively
correlated relationship using the data from 1980-2001. Fan (2000) uses a longer
time period, 1953—1998 and finds a similar result. In contrast some empirical
work arrives at the opposite conclusion, like Qian (2005) who adopted the
Kalman filtering method to estimate the output gap during 1952-2002 and found
that the Philips curve performs poorly in China. Those contradictory results may
be caused by the selection of different time periods. For China, such a rapidly
changing emerging economy, it is unreasonable to assume the homogeneity of
the economic structure before and after some historical changes, like dual-track
pricing reform, opening up and accession to the WTO. Consequently, using
yearly data under the constant framework ignores the structural changes in China,
thus mutual contradictions exist among different estimations.

Another literature stream follows the “New Keynesian” Philips curve which
incorporates expectations of inflation into the model. Besides suffering from the
output-gap proxy problems, how to measure expectations becomes another
problem. Empirically, Chen (1996) adopts the realized inflation rate 7, as a
proxy for expected inflation at period ¢. Xu and Tang (2006) employ three sets of
instrument variables for expected inflation: current and lagged terms of inflation,
current inflation and GDP gap, current inflation and the first difference of world
inflation. One major problem is the lack of micro foundation since inflation is
formed at the individual level which may not be captured by realized history. An
exciting attempt was carried out by Chen (2008), in which expected inflation is
calculated from the micro survey, Residential Savings Survey, which was carried
out by the People’s Bank of China. Unfortunately, the questions in the survey are
qualitative, thus subjective probability must be assigned to divert answers into
numerical values.

Summing up, better proxies for business cycles and inflation expectations are
required to push forward the empirical attempts in China. That is why this paper
uses the new city-level indicator of unemployment instead of national-level data.
What is more, as China does not have expected inflation data, different methods
are tried and compared, which include a proxy using lagged and realized
inflation, along with estimated inflation combining micro data from CCER China
Economic Observer and macro data. With regard to the frequency of data,
quarterly is used instead of yearly data, to be in line with the short-run trade-off
between unemployment and inflation implied by the Phillips curve.
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3 Theoretical Models

3.1 The New Keynesian Micro Foundation for the Phillips Curve

By the work of Robert (1995), models laying the micro foundations for sticky
prices, including the models of staggered contracts developed by Taylor (1979,
1980) and Calvo (1983) and the quadratic price adjustment cost model of
Rotemberg (1982), were summarized and incorporated under the general
framework of the New Keynesian models. Essentially, all these models share a
common formulation that is similar to the expectations-augmented Phillips curve

of Friedman and Phelps after some technical transformation.
3.1.1 The Quadratic Price Adjustment Cost Model

The price adjustment cost model is detailed in Rotemberg’s (1982). There are
two key assumptions. One assumes there will be some costs of changing prices,
and firms try to minimize the costs of changing prices, weighed against the costs
of being away from the price the firm would choose in the absence of adjustment
costs. Thus when adjusting prices, firms will take the potential price changes in
the future into consideration.

The other assumption concerns the supply curve. When demand is high, or
aggregate income is high, firms want to raise its price. The upward-sloping
supply curve means price adjustments is positively correlated with the aggregate
output.

Then we have

Ap,=E Ap,+(Blo)y,—¢lc, (1)
where A p, and Ap,, represent the current price adjustment and future
adjustment respectively. And y, is the percent deviation of aggregate output from
its trend. & is a random error term. The coefficient # concerns the slope of
supply curve and ¢ measures the cost of changing prices.

3.1.2 Calvo’s Staggered Contracts Model

In Calvo’s (1983), the upward-sloping supply curve assumption still holds, with a
different assumption regarding the price adjustment process.
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It is assume that only a fraction of firms are allowed to change prices in a
given period and a specific firm must wait for its turn to adjust prices. Then firm
will take into account the future price adjustments of other firms once it gets the
chance to make adjustment.

Together, these imply

AR =EAP, +7°B/(-nm)y, +7° 1 (1-7x)e, 2)

where 7 represents the fraction of firms that can change prices in any period and
other parameters stays similar to equation (1).

3.1.3 Taylor’s Staggered-Contracts Model

Taylor’s (1979) is more different from the above. First, the firm sets prices as a
constant markup over wages, so there is no adjustment cost or lag in setting price
itself.

Second, wages are decided in contracts with the workers. The contracts are
assumed to be set for two periods, thus the workers must not only consider wages
for this period, but also potential changes of wage for next period. This
assumption combined with the first assumption means that the current price
adjustment is associated with future price adjustment.

Third, when setting the wages, higher unemployment is associated with lower
wages.

Combining the three assumption and after some transformations, we have

Ap, =EAp,,,+c,—P(RU,_, +RU,+E_RU, +ERU,,\)/2+2(¢, +&_)+1,, 3)

where ¢, is a constant and 7 is an expectational error (E,_,p, —p,) ,
and RU represents the unemployment rate. The differences of this model from
the former two are obvious: Firstly, it is based on wage rigidity, rather than price
rigidity; Secondly, it results in a moving average form.

However, there are two key similarities. Firstly, as the former two models, fis
the parameter of the “real activities”, indicating when a moving average of
unemployment rises, the wages and prices drop. The coefficient S have
expected sign in all of the three models. Secondly, the current price adjustment is
positively correlated with future price adjustment, due to nominal price or wage
rigidity.
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3.1.4 The New Keynesian Phillips Curve

When pooling equations (1), (2), and (3) together,
Ap, =EAp,.,+(B/c)y, —¢&,/c,
Ap, = EAp,,, + zpI(1- )y, + 7% (- ),
Ap, =EAp,.,+c,—BRU,_ +RU,+E,_RU,+ERU, )/ 2+2¢ +6¢,_)+7,,

we may find a common formulation that captures the key elements of them,
which is:

Ap = EAp ¢ +yy te. 4)
Using equation (4) to represent the former three models, two arguments are
employed. One is the Okun’s law, stating the empirically observed negative
correlation between unemployment rate and a country’s output. It can be applied
when choosing the “real activity” variables in estimating Phillips Curve, making
it reasonable to choose freely between output and unemployment.

The other is that unemployment rate is strongly serially correlated. We can use
current unemployment rate as a proxy for lagged and future unemployment. Then
the moving average of unemployment rate in equation (3) can be simplified just
as current unemployment, as in equation (4).

To sum up, following Robert (1995), we re-summarized the key assumptions
of all three models, and the key arguments used in the transformation for the
common formulation. The work above provides micro foundations for model
specification below.

3.2 Model Specification

The model specification is the same as Robert (1995) and Mankiw (2001). They
demonstrated that the expectations-augmented Phillips curve and New Keynesian
Phillips curve are identical and can be presented as follows:
T =c+ px, +yr; + &,

where 7; is the inflation rate at period ¢, X; is the variable reflecting the relative
supply and demand in the labor market and z¢ is the expectation of the future
inflation rate. & is the error term, which is assumed to follow AR(1) process in
practice.

Details from the micro level to the model above are sketched out in Mankiw
(2001), and this paper will just follow the already mature model specification. An
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intuitional interpretation is given below.

T, =f(AW),

AW, =c+ Bx, +yrf + &,
where AW, represents the nominal wage growth rate. The first equation indicates
that the overall inflation rate is a function of the overall nominal wage growth
rate, which is reasonable since the nominal wage growth always catches up with
nominal general price growth in the end. Then what determines the nominal
wage growth? The second equation gives an answer. Its driving force can be
separated into two parts. The first part is the relative supply and demand situation
in the labor market, which is often measured by the deviation of unemployment
from its natural rate, or by the output gap calculated from detrended GDP. The
second part is the expected inflation in the future. Since the wage adjustment is
not flexible enough, and takes place once a few months or even a few years,
wage bargaining has to take the future inflation rate into consideration.

It is easy to see that parameter before x; is the key of the model. If it is
significant and with a sign in line with the theory, a sure trade-off between
unemployment and inflation can be concluded and the effectiveness of monetary
policy can be inferred. Thus the Phillips curve is significant and robust. If the
parameter is not significant or the sign is not as the model predicts, then the
Phillips curve works poorly in China.

From the new classical economists’ view, the model specification is also in
line with their hypothesis. If we transpose the model into the following form:

T, —yrf =c+ Px, + &,

It can be interpreted that only the unexpected part of inflation change will
have an effect on the real economy. If there is no lag between the actual and
expected inflation, then any monetary policy will be powerless even in the short
run, which is what the new classical economists predict.

4 Data and Methods

4.1 Data Description
4.1.1 The Vacancy-Jobseeker Ratio

As mentioned above, the relative labor supply and demand situation in China is
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the key variable, however, an accurate unemployment rate is not available and
the output gap may be hard to estimate in a rapidly developing economy.

This paper suggests a new indicator for the labor market, which is the
vacancy-jobseeker ratio, measuring the demand of labor through vacancies and
the supply of labor by jobseekers. The ratio, covering 20 to 30 big cities, is
released quarterly by the China’s Ministry of Human Resources and Social
Security from 2001. We collected 540 observations across 28 cities from the first
quarter of 2001 to the first quarter of 2013.

The statistics of the vacancy-jobseeker ratio are summarized in Table 1. The
mean of the vacancy-jobseeker ratio is 0.97, which means there are 0.9 jobs for
one jobseeker in general, thus the supply of labor is greater than the demand.
This is in line with situations found in China. The 90% interval ranges from 0.47
to 1.58, which can never be called invariant compared with the unemployment
rate. However, extreme values of the vacancy-jobseeker ratio represent the
structual mismatch in the labor market, instead of relative demand and supply.
Dropping the outliers is necessary. Since the lower adjacent and upper adjacent
of the indicators are 0.34 and 1.5, the final data contains indicators with values
between 0.34 and 1.5, reduced to 506 observations from 540.

Table 1 Statistic of Main Variables

Variable Mean Std. Dev. Min Max
CPI 102.4364 2.705729 96.5 110.9667
Vacancy-Jobseeker Ratio 0.900198 0.236538 0.34 1.5
Expected Inflation’ 103.6749 2.58515 96.45663 112.8927

Figure 1 in Section 1 and Figure 2 here also demonstrate why the
vacancy-jobseeker ratio will perform better than the unemployment rate. As
mentioned in Section 1, it is very clear that the unemployment rate stays almost
unchanged, while the vacancy-jobseeker ratio flucates a lot.

4.1.2 Inflation Rate

To match the city level data of the vacancy-jobseeker ratio, the overall quarterly
price for each city in the sample should be used. Only monthly data is available,

! Calculated by author and the methods are listed in Appendix.
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and not quarterly data, in the National Bureau of Statistics of China, so
transforming monthly data into quarterly data is required here. By averaging
monthly data in each quarter, we get the quarterly data. The statistics of the
inflation rate are summarized in Table 1.
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Figure 2 Comparison between the Vacancy-Jobseeker Ratio and Unemployment Rate
4.1.3 Expected Inflation Rate

How inflation expectation is formed has long been a heated topic and there is
still no consensus. The lagged, realized and hybrid of the two are often used as
proxies, while directly using micro survey data with regard to inflation
expectation is superior to the former. Both measurements are tried here, the
details for constructing expected inflation from CCER China Economic

Observer data are documented in the appendix. Its statistics are summarized in
Table 1.

4.2 Specification

Now the panel data is constructed, and the model specification can be revised as
follows:

Ty =C B Xy +ymh + &y,

git =Vt 51’: »

5it =001+ i

where 7,and v;areii.d.
Since monetary policies are carried out at the national level, the parameters
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for different cities are not the focus of estimation. Estimators for £ instead of
p;are key here. If the Phillips curve is alive and robust, the sign of g is
supposed to be positive and significant.

4.3 Stationary Test for Panel Data

The model proposed above requires stationary series. So the panel data unit root
test should be conducted first. Stationary test for panel data is a recently
developed area, and the relevant papers are Levin-Lin-Chu (2002), Harris-
Tzavalis (1999), Breitung (2000), Breitung and Das (2005), Im-Pesaran-Shin
(2003), and Choi (2001). Among different methods, only Choi’s (2001)
fisher-type test does not require strongly balanced data, which is the only method
we can employ given the available data.

Fisher-type tests conduct unit-root tests for each city in the panel, and then
combine the p-values from these tests to produce an overall test. After
conducting Fisher-type tests for the three key variables, i.e., inflation rate,
expected inflation and vacancy-jobseeker ration, the results reject non-stationary
hypotheses at 5% significant level with P values all smaller than 0.05, which
means this paper can carry out the ordinary panel data methods under the
assumption of stationary data.

5 Estimation

The estimation results are listed below (Table 2). Model (1) represents the old
version Phillips curve without expected inflation. Model (2) adds expected
inflation into the control variable. Model (3) further considers the financial crisis
in 2008, and generates a new dummy variable of crisis, which takes the value of
1 if it is after the second quarter of 2008, and 0 otherwise. The third model looks
into the cross effect of ratio (referring to vacancy-jobseeker ratio in the following
paper) and crisis.

Since the inflation rate is under control most of the time, adding in expected
inflation does not change the estimation dramatically. However, when taking the
inflation expectation into consideration, the effect of the ratio on real inflation does
drop a little, which is reasonable since some effect of the ratio may work into the
confidence in the economy and will be reflected in the inflation expectation.
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Table 2 Estimating Different Versions of the Phillips Curve

1) @) 3)
Old curve New curve With crisis
CPI no expectation expectation
Vacancy-jobseeker ratio 1.764™ 1.066" 1.767"
(0.609) (0.433) (0.447)
Expected inflation 0.470"" 0.451""
(0.0227) (0.0221)
Ratio*crisis ~1.279""
(0.237)
Constant 100.7 52.73" 54.54""
(0.633) (2.356) (2.294)
Observations 506 506 506
Number of id 26 26 26

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

Taking the financial crisis into consideration, a negative effect of crisis on the
correlation between ratio and CPI is found. This result makes sense due to the
expanding monetary policy after the crisis. The poor economy and high inflation
pressure come together after the crisis, thus the correlation between ratio and CPI
will be smaller compared to the pre-crisis period.

Despite of the differences above, in all three models, the vacancy-jobseeker
ratio reflecting real business has a significant correlation with the nominal
variable inflation rate. Since the estimated parameter is positive, a higher
vacancy-jobseeker ratio comes with higher inflation. By definition, a higher
vacancy-jobseeker ratio indicates more labor demand and a booming economy.
Thus the result is in line with the theory, i.e., high inflation is the price to pay for

a good economy.

6 Robustness and Comparison

6.1 Robust with Different Methods and Proxies

To make sure the results are robust, different methods and proxies are tried.
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The estimations with OLS, fixed effect, and random effect, and random effect
with AR (1) process error term (the basic one) are all listed in Table 3. No matter
which method is employed, the significance and sign of key coefficients stay the
same, indicating the estimation is not sensitive to methods. Thus we just follow
the literature and continue to assume the AR (1) error term in the following.

Table 3 Different Model Specification

(1 ) (3) “)
CPI Basic OLS FE RE
Vacancy- 1767 0.734" 1.380™" 0.734™"
jobseeker ratio

(0.447) (0.276) (0.385) (0.276)
Expected Inflation 0.451""" 0.914™" 0.881°" 0.914™

(0.0221) (0.0225) (0.0244) (0.0225)
Ratio*crisis -1.279™ —0.448"" —0.619"" —0.448"

(0.237) (0.124) (0.140) (0.124)
Constant 54,54 7.199" 10.13™ 7.199"

(2.294) (2.282) (2.430) (2.282)
Observations 506 506 506 506
R-squared 0.785 0.773
Number of id 26 26 26

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

For the expected inflation rate, we used estimated CPIl expectation using
parameters from Langrun Prediction in the above. Since the Langrun Predication
focuses on national level data, and the data here is of city level, some biases may
arise. To control such biases, different proxies for CPI expectation are tried. In
Table 4, the first regression is the basic one, and the second one uses lagged CPI
as expectation proxy, while the third uses realized CPI according to rational
expectation theory. All three models come up with similar significant results.

The similarity may be due to the fact that the inflation rate in China was mild
during the period 2000 to 2013. So the expected inflation and real inflation rates

are both stable. Thus the lagged, realized and estimated values are similar. This
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indicates that choosing a proxy for expected CPI is not a very difficult job and
different proxies may lead to the same result.

Table 4 Different Inflation Expectation Proxy

(1 ) 3)
Basic Lagged Forward
CPI CPI CPI CPI
Ratio 1.767"" 1777 1237
(0.447) (0.444) (0.479)
Ratio*Crisis -1.279" -0.990"" —0.608"
(0.237) (0.219) (0.240)
Expected CPI 0.451""
(0.0221)
Lagged CPI 0.610"™
(0.0329)
Forward CPI 0.604™""
(0.0369)
Constant 54,54 38.71" 39.70""
(2.294) (3.327) (3.723)
Observations 506 506 506
Number of id 26 26 26

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

As mentioned above in Section 2, the conventional indicator for the real
economy and the labor market are unemployment and the output gap. However,
the city-level quarterly data of these two indicators is not available. So we have
to settle for national level quarterly data to make a comparison.

Table 5 summarizes the comparison. At the national level, the coefficient of
the vacancy-jobseeker ratio stays significant, but the coefficient of the output gap
and unemployment are not significant anymore. This is consistent with the
literature, and such a result suggests the new indicator may facilitate other
studies requiring a proxy for the unemployment rate.
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Table 5 Different Real Business and Labor Market Proxies

(1) 3) (5)
Ratio Output gap Unemployment
CPI as proxy as proxy as proxy
Lagged CPI 0.791*** 0.869*** 0.895%**
(0.0713) (0.0755) (0.0711)
Ratio 6.950%**
(1.680)
Ratio*crisis —0.917%**
(0.325)
Gap -0.307
(0.500)
Gap*crisis 0.307
(0.659)
Unemployment 0.514
(0.814)
Unemployment*crisis —0.101
(0.0893)
Constant 15.23%%* 13.41%* 8.812
(6.842) (7.781) (8.185)
Observations 49 49 49

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
6.2 Comparison of Areas and Periods
6.2.1 Different Areas

Table 5 takes a subsample of different areas into consideration. Since China is a
large country, and different areas may have greatly different price levels and
other economic characteristics, robustness among subsamples should not be
ignored.

In Table 6, OLS regressions of ratio and expected CPI on the CPI of different
regions are carried out. Then cities are divided into two groups: cities in east
China and cities in central and west China. The first column reports the results of
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the whole sample and the second and third columns reports the east and non-east
sub-sample respectively. Both subsamples show similar positive correlations of
vacancy-jobseeker ratio with inflation. However, the significance is less in
central and west regions, indicating a relatively less efficient monetary policy

mechanism.

Table 6 The Phillips Curve in Different Areas

) () 3)
All East Central and
CPI sample west
ratio 1.066™ 17717 0.743
(0.433) (0.646) (0.584)
ecpi2 0.470™" 0.424™" 0.506™"
(0.0227) (0.0308) (0.0325)
Constant 5273 56.49"" 49.50™"
(2.356) (3.208) (3.371)
Observations 506 222 284
Number of id 26 12 14

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
6.2.2 Different Periods

The sample contains 13 years, long enough to involve structural changes in
China. A natural question is whether or not the correlation of the Phillips curve is
stable over such a long time span. To answer this, Table 7 shows the coefficients
of the vacancy-jobseeker ratio in different periods:

7, =c+ fx, + yrf + ¢, , which is the same as model (2) in Table 2.

The significant areas are highlighted in grey while the insignificant areas are
not. It can be seen clearly, that all the significant coefficients are around 1 and
close, but the insignificant ones are smaller; and that the insignificant estimations
are mostly after 2007, the so-called post-crisis periods. Then it can be inferred,
there are some changes to the Phillips curve in China after the financial crisis,

justifying the specification of model (3) in Table 2.
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6.2.3 Two Possible Explanations

(1) VAT Reform

One possible explanation for the insignificance of the Philips curve since 2007
might be the value-added tax (VAT) reform, which was jointly carried out by
China’s Ministry of Finance and State Administration of Taxation. Value-added
tax (VAT) has been the major source of government revenue, accounting for over
1/3 of total tax revenue since the tax-sharing system was implemented by China’s
government in 1994.

The reform was initiated in 2004, which allows certain general taxpayers to
subtract expenditure of fixed assets from the VAT base, if those firms operate
mainly in equipment manufacturing, petrochemical, metallurgical, ship-building
manufacturing, and farm product processing industries in three northeastern
provinces of Heilongjiang, Jilin, and Liaoning (including Dalian Municipality).
Furthermore, the scope of the tax deduction extends from incremental quantity to
full amount of fixed assets in the year, and includes military products and
high-tech products. In 2006, according to the document by China’s Ministry of
Finance and State Administration of Taxation, the second round of taxpayers of
military products and high-tech products began to benefit from favorable policy
from VAT reform. In 2007, subsequent VAT reform policy was extended to the 26
cities of six provinces in central China including Shanxi, Anhui, Jiangxi, Henan,
Hubei and Hunan. In 2008, the VAT reform policy was implemented in eastern
Inner Mongolia. In January 2009, the consumption-type VAT system was put into
effect in the whole country.

The primary purpose was to promote economic growth and upgrade industrial
structure. However, according to Nie, Fang and Lie (2010), they found out the
ultimate effect on a firm’s behavior that labor would be substituted by capital
since fixed assets are deductible from the tax base. The data set is from a survey
of over 300,000 of China’s large and medium-sized manufacturing enterprises
(LMEs) which include all state-owned manufacturing enterprises and those
non-state-owned manufacturing enterprises with an annual sales income over 5
million yuan during the period 1999-2005. The survey is carried out annually by
China’s National Bureau of Statistics and covers most of China’s industrial value
added, accounting for 22% of China’ urban employment in 2005, which is
basically representative. One major finding in their paper is that VAT reform
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distinctly decreases employment by 10%, which is a relative large magnitude and
remains robust throughout empirical work. A similar study is carried out by Jing
Cai (2011). The data source is the same while three post-reform years are
included. Due to a longer time span and different ways of dealing with potential
problems of endogeneity, the estimated coefficient is a little bit different from
Nie’s. However, the effect on employment remains significantly negative, that is
an 8% reduction for domestic firms.

In sum, related works have found that large-scale VAT reform does hurt
employment dramatically even though it has deviated from the authority’s
original intention. To some extent, such a negative effect may offset the positive
side driven by the Philips curve.

(2) The New Labor Law

Other than the VAT reform, the introduction of new Labor Contracting Law
(LCL)* since 2007 may also add to the insignificance. This new regulation is
more favorable to the benefits of employees. As a result, the unemployment rate
may rise since employers are facing a higher marginal cost in hiring-decision
making.

On June 29, 2007, the Standing Committee of the PRC National People’s
Congress adopted the PRC Labor Contract Law (hereafter denoted as “LCL”),
which came into effect on January 1, 2008 and supplemented the Chinese
employment law, which had been implemented for over 17 years.

Compared with previous Labor Law, the newly-adopted LCL made many
fundamental changes to further protect employees’ rights, for example the
previous Labor Law only required that under no circumstances should a
probationary period exceed half a year, while the LCL has shortened the length
of all categories of the probationary period (for detailed terms see Table 8)°.

Another major modification is on the permanent employment contract.
According to the former Labor Law, an employee may enter into a permanent
employment contract when he has been working continuously for 10 years and
both parties agree to renew the employment. In fact, a loophole could be found
behind this clause such that a permanent employment contract could be signed

% http://en.wikipedia.org/wiki/Labour Contract Law_of the People’s Republic_of China

® http://www.troutmansanders.com/files/Publication/da0358e9-71d3-4370-82dc-5344756922ba/
Presentation/PublicationAttachment/99cc8c35-65ae-4be2-b84e-63fec7baa708/TS%20China%
20New%20Labor%20Contract%20Law%200verview.pdf
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only if the employee requests so. To fix this flaw, the LCL has been modified by
covering situations where: two fixed-term contracts have already been completed;
or the employer starts implementing an employment contract system the first
time or the employment contract has to be resigned upon restructuring of a
state-owned enterprise, and the employee has been working for the employer
consecutively for over 10 years and will retire in the next 10 years.”

Table 8 Probationary Period under New Labor Contract Law

Employment Term Probationary Period

1) Less than 3 months or not fixed but expires upon completion of a  No probation period
certain job

2) 3 months — less than 1 year < 1 month
3) 1 year — less than 3 years < 2 months
4) 3 years and non-fixed term < 6 months

From the above-mentioned two examples on the probationary period and
permanent employment contract, we can easily find that the new Labor Contract
Law is more favorable to the employee. As a result, the unemployment rate may
rise and the vacancy-jobseeker ratio will drop as a response to rising labor costs.
Such exogenous policy shocks may cause the correlation between inflation and

vacancy-jobseeker ratio to be insignificant.
6.3 Comparison of Different Time Spans

After comparing different proxies, the robustness of the Phillips curve can be
confirmed more surely. However, a natural question arises: Is the Phillips curve
alive only in the short term, or also alive in longer term?

Bearing this question in mind, the same regressions for different time
durations are carried out. First, using the moving average of the inflation rate,
ratio, expected inflation and crisis dummy, new data of half-year, one-year and
two-years are generated. Second, applying the same basic model (model 3 in
Table 2), new estimates of coefficients are summarized in Table 9.

As Table 9 suggests, the correlation between CPI and ratio decreases as the

time duration expands, and the significance drops rapidly. Thus results support

* The second law applies for employees in state-owned entrepreneurs.
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the common knowledge that nominal and real variables are correlated only in the
short term. It supplements our knowledge by showing that the duration of
correlation is limited to the quarterly duration. The monetary policy will pump up
the economy for no more than half a year, but the scar of inflation will be left

forever.

Table 9 The Phillips Curve for Different Durations

(1) () (3) @)
CPI Quarter Half year One year Two years
Vacancy-jobseeker ratio 1.767°" 0.292 -0.169 0.00180
(0.447) (0.316) 0.251) (0.237)
Expected inflation 0451 1.019™ 1.105™ 1.122"
(0.0221) (0.0246) (0.0228) (0.0223)
Ratio*crisis -1.279" -0.0733 —0.140 —-0.246™"
(0.237) (0.128) (0.0966) (0.0662)
Constant 54.54™" -3.389 ~11.85™ ~13.78""
(2.294) (2.483) (2.316) (2.306)
Observations 506 382 237 98
Number of id 26 23 19 11

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1.
6.4 Potential Problems with the Vacancy-Jobseeker Ratio

There are several inevitable flaws of the vacancy-jobseeker ratio itself. First, the
Philips curve focuses on the short-term fluctuations in the labor market, while the
change of this indicator may reflect not only fluctuations, but also long-term
structural changes and improvements of statistical work. Second, the
vacancy-jobseeker ratio is collected from the public employment service agency
market, but many people looking for jobs and firms recruiting employees do not
go through this service. According to the data of the China Institute for Income
Distribution (CHIP), only 31% of people looking for a job go through the
government public service. This section discusses these two potential problems.
To control for long-term structural changes in the labor market and
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improvements in statistical work, we added different controlling variables to
address the potential trend. In Table 10, column 1 reports the baseline regression.
Columns 2 to 4 report the results with linear trend, linear trend and squared trend,
linear trend and square root capturing the long-term change of the labor market
and statistical work respectively. The coefficients of the vacancy-jobseeker ratio
remain significant.

Table 10 Considering Long-Term Structural Changes and Improvements in Statistical Work

6] @ 3 4)
Basic Linear Polynomial Polynomial
CPI with square with evolution
ratio 1.066™ 0.907" 0.890" 0.932%"
(0.433) (0.461) (0.460) (0.462)
ecpi2 0.470™" 0.468""" 0.469™" 0.471™
(0.0227) (0.0228) (0.0228) (0.0229)
trend 0.0480 0.228* —0.0694
(0.0484) (0.137) (0.120)
sq_trend -0.0156
(0.0112)
ev_trend 0.429
(0.399)
Constant 5273 52.72" 52417 522"
(2.356) (2.358) (2.361) (2.394)
Observations 506 506 506 506
Number of id 26 26 26 26

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

As for the second problem, that the vacancy-jobseeker ratio is from the public
employment service agency market, but many people look for jobs and firms
recruit employees through other channels. We compared the characteristics of
people by their job-acquiring channels, using the newest available CHIP dataset
in 2008. As Table 11 indicates, the public employment service agency is the
largest channel used by most people compared to others. Other major channels
include direct applications, and introductions by friends and relatives, whose data
is not available.
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In CHIPS 2008 database, there is a question inquiring how the interviewee got
the current job, and the answers fall into 7 categories as listed in Table 2. From
the table, we can see that those looking for jobs through the government-related
service account for 31% of the total, which ranks as the largest category among
the 7 channels. As for education level, the proportion of those who have an
undergraduate degree or higher level of education is 19.23% of the whole sample,
and the ratio is 20.5% for those assigned by the government, the closest one to
19.23% among all subgroups. And the gap of monthly earnings between those
getting a job via the public service and the whole sample is less than 135 yuan,
which stands for a 5% deviation. As for some demographic characteristics like
age and gender, the pattern is that those who turn to the government for help are
generally older and more likely to be male; a possible reason may be that older
males are generally more conservative, so they are inclined to try more
traditional ways, say turning to the government rather than some more modern
ways like going via ads or taking entry exams.

To further deal with the second problem, we compared the vacancy-jobseeker
ratio from another market, i.e., the talent market. Different from the vacancy-
jobseeker in this paper, the talent market ratio consists of highly educated job
seekers, mainly college degree or above. However, this data for the talent market is
only available on the national level.” As Figure 3 indicates, while the relative
demand in the labor market is higher than in the talent market, these two indictors
demonstrate similar trends and both represent a decreasing labor supply in China.

1.2+
x x x X%
1.0 F xxxxxxxx xxX
« % X X x
0.8 >
x X x vacaqncy-jobseeker ratio in labor market
X ® vacancy-jobseeker ratio in talent market
0.6 -
. ® . " ol

04 M * ....'..l.lll.

- L[]

1 1 1 1
2000q1 2005q1 2010q1 2015q1
date

Figure 3 Comparison of the Vacancy-Jobseeker Ratio in the Labor and Talent Markets

Note: Taking two year average for each of these two indicatiors.

> Data for the talent market comes from http://www.chrm.gov.cn/channels/841.html
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Table 12 compares the country-level regression results using the vacancy-
jobseeker ratio in the labor market, the talent market, and the average of the two.
Although the significance is reduced using the talent market indicator, all these
regressions show positive coefficients of vacancy-jobseeker ratios, indicating the
positive correlation of relative demand in the labor market and the inflation rate.
This insignificance may be due to statistical inconsistencies in the talent market
rather than the validity of the Phillips curve. For example, the talent market
indicator is constructed from statistical information for 70 provinces and
important cities in the third quarter of 2012, with similar information only
available for 33 provinces and important cities in 2011.

Table 12 Comparison of the Vacancy-Jobseeker Ratio in the Labor and Talent Markets

(1 3 ®)
Variable Labor Talent Average
ratio_labor 6.950""
(1.680)
ratio_talent 2.504
(5.290)
ratio_average 9.190”
(4.266)
Control Omitted
Observations 49 47 46

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

In sum, those who get a job via government-related services are relatively
representative of the whole sample in terms of economic and educational status,
while showing some demographic heterogeneity, but this may not affect our

conclusion much, that the Philips curve is valid in the short run.

7 Conclusion

The discussion of the Phillips curve in China sprung up about twenty years ago
but still has not settled. It is typically estimated using unemployment or output

gap. Unfortunately, due to the unavailability of accurate unemployment data,
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Chinese economists cannot estimate it directly. At the same time, under the
rapidly changing economic environment, the output gap is not reliable, so
indirect estimation is also limited. However, the Phillips curve remains the most
important relationship in macroeconomics. It is not only the starting point for
monetary policy, but also a reliable indicator when choosing between New
Keynesian and New Classical models. If the Phillips curve is valid in China,
New Keynesian theory should be applied, instead of New Classical. This is of
extreme importance when discussing the macro economy in China.

Is the “non-existence” of the Phillips curve in China a truth or just an illusion
due to the deficiency of data? This paper offers new evidence on the existence of
the Phillips curve in China. Using a creative indicator of the labor market, the
vacancy-jobseeker ratio instead of the unemployment rate or the output gap, the
expectations-augmented Phillips curve is tested. The correlation between the
vacancy-jobseeker ratio and inflation is very significant. No matter what
expected inflation proxy is used, and no matter which area or period subsample is
chosen, the correlation stays significant and robust. Thus the existence of the
Phillips curve cannot be ignored and any non-existence should by and large be
due to the deficiency of data.

The significance of estimation indicates the real economy moves in the same
direction with CPI after certain shocks, mostly due to monetary policy. Thus the
authorities are able to stimulate the economy by monetary policy, and should
keep an eye on the economy when curbing inflation.

What is more, our subsample analysis shows heterogeneity of different areas
and periods. After the financial crisis in 2008, the correlation decreased. This
may be due to the widely employed financial policy, which may dent the
correlation of money policy, CPI and real economy. What is more, since
monetary policy can only be conducted at the national level, and different areas
react differently, there should be more coordinated and district-specified policies
to insure its effect. The coordination of policies of different kinds and levels is
very important in China.

We also investigate longer time spans. The correlation decreases dramatically
as the time span increases, suggesting that the correlation between nominal and
real variable in China only exists in the short run. Thus New-Keynesian theory is
more applicable in short-run analysis, like quarterly problems, and we should
turn to New-classical theory when dealing with problems in the long run, like
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yearly or even longer term.

Last but not least, this paper is the first one to use the vacancy-jobseeker ratio
in academic studies of China. Further study on China’s macro economy of the
labor market may turn to this indicator. Although there are inevitable flaws of
this indicator itself, it opens a window for studying the Chinese economy while
the door is seemingly closed due to the unreliable unemployment rate.
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Appendix. How to estimate expected inflation?

As mentioned in Section 4, different proxies for the expected inflation rate are
tried here. This paper creatively constructed the expected data from micro
surveys and macro lagged CPI data. Details of construction are presented below:

First, we employ Phillips’ adaptive inflationary expectation formula, which is
highly appreciated by Friedman (Leeson, 2000):

7w =on, +a(r, —x.,).

The institution is straightforward, that economic agents adjust their inflation
expectation based on past expectations and learn from their error. However,
quantitative expected inflation data is deficient in China, except for the “Langrun
prediction” from CCER China Economic Observer, which can be used to
estimate parameters in the above equation.

Second, with parameters in the above equation known, given any realized
inflation rate series, the expected inflation rate can be backward inferred as
following:

7w =ar, +a(d-a)r,_...a(0—a)'x,

Since the CPI data from 1994 is available and only expected inflation rate
from 2001 is needed to match the “vacancy-jobseeker ratio”, we do not have to
worry about the initial value of 7. Thus the expected CPI of each city in each
quarter from 2001 to 2013 is constructed.
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