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Abstract The consumer price index (CPI) and producer price index (PPI) are
interrelated but significantly different concepts. Relationships between the two
indices may be that of causality or non-causality. The paper conducts a
Granger-causality test on China’s CPI and PPI data for the period from January
2001 to August 2008, and finds that CPI Granger causes the change in PPI, and
the latter reacts to the former with a time lag of 1-3 months. The result may
suggest that in contemporary Chinese economy, demand-side factors have played
a more important role than supply-side factors, although the two sides both have
influences on domestic inflation trend which is measured by CPI.

Keywords consumer price index (CPI), producer price index (PPI), price
transmission

JEL Classification E31, E37, C22

BE HREBWMIEE (CPD 5477 F M50 (PPD SMERRIFH BEX
IR, PEZRMNERRXRNIER R X R G REE. SHEEHDNE
BTNV ST I $8 %0 (PPD 2001 4E 1 H £ 2008 4E 8 H B (A% 2= 25 IR RAG 56
gERWoR, TERTE SR, W RN PR B A = A e B B A AN IR A

Translated from Jingji Yanjiu %3415 (Economic Research Journal), 2008, (11): 16-26

FAN Gang (X))
National Economic Research Institute, China Reform Foundation, Beijing 100081, China
E-mail: fangang@neri.org.cn

HE Liping

School of Economics and Business Administration, Beijing Normal University, Beijing
100875, China

E-mail: Iphe@bnu.edu.cn

HU Jiani

School of Economics and Business Administration, Beijing Normal University, Beijing
100875, China

E-mail: hujiani34@hotmail.com



318 FAN Gang, HE Liping, HU Jiani

Ja 2t 1-3 A A2 AT IR A5 IS AR RN o SXANEESRAR AT BE R, 1
P2 S I, AR LU B B i fia 50 (CPD) SRAG R 6 ]Il S ik b, ok
7 TR R AR R e D (A RV SR R B R4 D 32 O R i 1
e B I R A F

REBIE MRS A ERIREL iR

In ongoing monitoring and analysis of macroeconomic movements, price indices
are often watched closely by the public. This is not only because monetary
policy-making in every country in the modern world have become “data
dependent”, whether or not to implement an inflation targeting regime, that is to
adjust frequently in accordance with monthly data, but also because compared to
other macroeconomic indicators such as output and employment, price indices
may contain more information which reflects changes in the interplay between
market supply and demand in certain period.

Nonetheless, people tend to have different interpretations of price data when
they become available. For example, well concerned “headline consumer price
index” in the past (namely the consumer price index which is drawn up and
published by statistical authorities of a country by conventional methodologies)
has been considered by more and more people as a worse indicator than “core
consumer price index” to reflect a country’s inflation trend in certain period. As
for them, “core consumer price index” has more impinges on monetary
policy-making than “headline consumer price index” (Mishkin, 2007; Mankikar
and Paisley, 2002).

Another related concept is “exchange rate pass-through”, which refers to the
relationship between changes in exchange rate and domestic price level of a
country in certain period. According to some traditional viewpoint, changes in a
country’s exchange rate in certain period will be reflected in changes in the price
level of imports proportionately, and furthermore, changes in the price level of
imports will be approximately reflected in changes in domestic price level
proportionately. Thus, exchange rate changes have significant correspondence
with the domestic price level changes. But in the recent years, many research
results show that these corresponding relationships are diverse in different
economies or at different times (Thrig et al., 2006).

Pundits in China pay more attention to the relationship between the producer
price index (PPI) and the consumer price index (CPI). China’s PPI refers to the
ex-factory price index of the national industrial products, which is usually
announced in the form of monthly change rate over the same period of last year.
China’s CPI refers to the consumer price index for the national urban and rural
residents, which is usually announced in the form of monthly change rate over
the same period of last year.
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Fig. 1 shows monthly change rates of China’s PPI and CPI (2001, 1-2008, 7).
It can be seen that rates of change in the two price indices and their ups and
downs are very different. It is worth noting that, at the beginning of 2003, in the
second half of 2004 and the third quarter of 2008, there is a significant difference
between the two price indices, and the change of PPI exceeds that of CPL
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Fig.1 Change in China’s CPI and PPI, 2001.1-2008.7
Source: China Monthly Economic Indicators, edited by National Bureau of Statistics of China.

Aiming at this situation, there is a substantial body of literature discussing
about the “pass-through” issue that inflation passes from PPI to CPI. This
“pass-through” concept implies that, in certain period, when domestic inflation is
shocked by a supply-side factor, a reactive process would follow: first PPI
increases, then after a period of time increases in PPI drive up CPI, which finally
generates inflation that the public at large becomes aware. This also means that
the producer price level not only rises earlier than CPI, but also it is the cause of
the increase in CPI.

Many people disagree with this viewpoint. Some articles have mentioned that
Chinese economy has some special characteristic, such as that of the industrial
structure, market structure, external economic relations among others; and all of
these would have impacts on the pass-through from PPI to CPIL. For the
differences between the trends of CPI and PPI in 2004, many analysts in the
premise of admitting the transmission from PPI to CPI, focus on the transmission
efficiency. For example some consider the extension of industrial supply chain
lowers transmission efficiency and extends the time lag; the extensive economic
structure that underlines investments but neglects demands makes the fluctuation
range of PPI larger than that of CPI (China Price Association Project Group,
2005); the main explanations for blocking the transmission from PPI to CPI are
monopolistic market of production goods and competitive market of
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consumption goods (Xiao and Chang, 2005), as well as the globalization of
economic factors such as the import penetration rate (Xia and Gao, 2004).

In our opinion, in order to accurately understand the relationship between PPI
and CPI, we should first clarify the distinction and relations between the two
indices, then go to establish the pattern of relationships in principle with regard
to the causal or non-causal issue, and finally conduct statistical examination and
inference of the actual situation in a country during a given period.

A Granger causality test on China’s PPI and CPI monthly change rates from
January 2001 to July 2008, shows that in the sample period, the change of PPI
does not Granger cause the change of CPI, but the latter Granger causes the
former; and changes of CPI tends to cause changes of PPI in the same direction
with time lag of three months.

The above test results, in a way, reflect the characteristics of the domestic
economic structure in recent years and have some prediction and policy
implications.

This article is divided into five sections as follows. Section 1 illustrates the
relation and differences between CPI and PPI from the concept. Section 2 points
out the possibility of causal or non-causal relationships between CPI and PPI in
principle. Section 3 carries out an econometric test on China’s data for recent
years. Section 4 makes further discussions. Section 5 draws the conclusions and
outlooks.

1 Relation and distinction between CPI and PPI

Ordinarily, the statistical indicators concerned with changes in the general price
level are time-series data, which are obtained as follows: related goods and
services samples are selected on certain statistical purposes, according to the
determined weights and a fixed base period, the indicators can be calculated with
certain statistical methods. Because price is a variable that is recognized by both
trading parties, price indices and their changes are usually deemed to reflect the
market supply and demand.

Modern countries’ statistics contain a wide range of price indices. The most
common price index is CPI. This concept is closely related to “retail price index”
(RPI) and “cost of living index”, but they are not necessarily equal to each other
(ILO, 2004, Chp.1). In China, the bureau has always released CPI and RPI
simultaneously. There are overlapping as well as distinctions in connotation of
the two indices. The most important difference is that the former includes a
considerable number of service samples while the latter almost has no such
samples.
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PPI is often called “wholesale price index” (WPI) in the past, WPI counts
prices of goods and services from the perspective of manufacturers, and its basic
statistical method is the same as CPI. In accordance with the guiding opinions for
PPI compiling by International Monetary Fund (IMF, 2005, Chp. 2 and Chp. 7),
the statistical objects of PPI are mostly manufacturers, so in fact PPl mainly
reflects changes in industrial products prices. That is basically the same with
China’s current ex-factory price indices of industrial products.

From the composition, PPI can be further divided into raw materials price
index, intermediate goods price index and finished goods price index (some
argue that the finished goods price index has the closest relationship with CPI,
see Baumol (2005)). China’s PPI in categories is divided into means of
production price and means of subsistence price, the former is further divided
into three sub-categories including mining, raw materials and processing, the
latter is further divided into four sub-categories including food, clothing,
ordinary convenience goods and durable goods. We can say this index represents
the wholesale supply price of industrial products provided by the domestic
manufacturers before entering the ultimate consumer market, or the wholesale
demand price of these industrial products in the trade links.

China’s CPI from the composition is classified into eight sub-items, such as
food, tobacco and liquor and convenience goods, clothing, household facilities
and services, health care and personal effects, transportation and communication,
entertainment, education, culture articles and services, and living. And food item
is further divided into grain, meat and poultry, eggs, seafood, fresh vegetables
and fresh fruit, etc. Obviously, CPI includes the subsidiary agricultural products,
industrial products and multi-service projects, reflecting the retail supply price of
these commodities and service projects for the ultimate consumers provided by
the manufacturers or vendors, or the demand price of these products and services
for the ultimate consumers.

From the above description, PPI and CPI have certain similarities in the scope
of statistics, namely the domestic industrial products which enters the domestic
ultimate consumer market. For these goods, the differences between PPI and CPI
mainly lie in differences between the wholesale price and the retail price. In
addition, PPI and CPI have a lot of important distinctions in the scope of
statistics.

Firstly, PPI contains fewer service items, while CPI includes a lot of these
items. Secondly, for subsidiary agricultural products, PPI only contains the
portion which enters into the industrial processing, while CPI also includes those
which do not enter the industrial processing. Finally, PPI involves many products
for export, which do not enter the domestic market, while CPI involves many
imports of industrial products.

Generally speaking, the relationship between PPI and CPI can not be simply
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considered as the pass-through from the former to the latter, or the upstream and
downstream. The relationship of pass-through or upstream and downstream just
exists limitedly to some extent.

In this paper, we do a fast and approximate estimation on the constitution
weights of China’s PPI and CPI with monthly data from January 2001 to July
2008. We assume that the weights of these product categories remain unchanged
in the sample period and are not affected by the regional factors. Here we use the

OLS method based on the formula CPI(PPI)= Z B xX,, and set Z,BI =1
i=1 i=1

(B, for weights of all product categories, X, for various components projects).
The results confirm that the total weight of f is 1. Table 1 shows the estimated
weights.

Table 1 Estimated weights of the main compositions of CPI and PPI (%)

CPI 100.0 PPI 100.0

Food 32.7 Means of production price: 71.6
Tobacco and liquor and convenience goods 8.5 Mining 6.0
Clothing 6.7 Raw materials 26.3
Household facilities and services 32 Processing 393
Health care and personal effects 9.3 Means of subsistence: 28.3
Transportation and communication 10.3 Food 10.0
Entertainment, education, culture articles 13.8 Clothing 9.3
and services Ordinary convenience goods 4.3
Living 15.4 Durable goods 4.7

From the above estimation results, we can see that means of production and
subsistence weights in China’s PPI are about 72% and 28% respectively; goods
and services weights in China’s CPI are about 71% and 29% respectively. The
overlapping portion of the two price indices is means of subsistence accounting
for less than 30% in PPI and goods accounting for more than 70% in CPL

2 Interrelation between PPI and CPI

From the viewpoint of knowledge classification and causal relationship, the
relationship between two price indices can have four cases: one price index is the
cause of the other one; the other one is the cause of the first one; two price
indices change independently on each other and in different directions; two price
indices make responses to the third factor in the same direction. The first two
cases are examples of a causal relationship; the latter two cases are examples of a
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non-causal relationship.

The above-mentioned “pass-through” or “upstream and downstream” implies
the affirmation of a causal relationship, which excludes the latter two cases. The
discussion on constitution categories of PPI and CPI in Section 1 shows that the
overlapping range between the two price indices is limited. Therefore, the causal
relationship between two price indices is likely to exist at most within a limited
range. Obviously, it requires a rigorous survey to examine whether causal
relationship exists on the whole.

The following briefly illustrates the four specific cases of the relationship
between the two price indices.

2.1 PPI drives CPI: Fuel price

Generally, residents’ living fuels in the modern economy are industrial products.
Living fuels in broad sense also include the electricity consumption. If in certain
period, fuel prices increase due to supply shocks or external shocks, then this
usually first manifests as the increase in PPI, especially for the rises in the price
indices of mining products and (or) raw materials. Production and processing of
fuel in each country tends to be concentrated in a small number of large
enterprises, which can easily adopt a similar price adjustment policy that passes
changes in cost of raw materials to the prices of finished goods. If the
distribution and marketing aspects are not restricted, the price changes of the
production link will be transferred to the sale link, so that fuel prices coming into
the consumer price statistics change correspondingly.

If the above mentioned is true, then this is the typical example that PPI makes
impacts on CPI. However, the reality is far more complex. For example, from
crude oil to gasoline, the price causal relationship looks very simple, but is
complicated and various in the real economic life, because of production and
operation system, transportation, tax policy and other related socio-economic
policies. The research results of foreign experiences in this field have made this
point (Balke et al., 1998; Borenstein et al., 1997).

2.2 CPI drives PPI: Food

Food and other subsidiary agricultural products producers usually provide
products for the society through two channels: one is the direct sale to the final
consumers, and the other is the sale to manufacturers and resale to the final
consumers by the latter. The formed transaction price (retail price) by the first
channel enters CPI statistics, and the formed transaction price (wholesale price)
by the second channel enters PPI statistics.
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The wholesale prices of food and other subsidiary agricultural products have
close connections with their retail prices apparently. On the condition of a highly
open market for subsidiary agricultural products, in two markets, producers for
subsidiary agricultural products tend to only accept one price. Even so, because
the weight of food and subsidiary agricultural products in CPI statistics is
significantly higher than its weight in PPI statistics (See Table 1), changes in
food and subsidiary agricultural products lead to greater changes in CPI than PPI.
Though it can not be simply said that CPI drives or affects PPI, in analysis on the
statistical data, it is certainly easy to draw a positive conclusion.

In real life, we also can see that prices for subsidiary agricultural products in
the retail market are much more volatile, while prices in the wholesale market are
mostly made through a contract, as opposed to the retail price, have a certain
stability. At the same time, with development of the futures market for the bulk
subsidiary agricultural products, the price levels for subsidiary agricultural
products are simultaneously influenced by local factors as well as international
factors, and have an impact on the transaction prices in retail markets and
wholesale markets. These circumstances show, the interrelation between
wholesale prices and retail prices of food and other subsidiary agricultural
products also has several possible cases. Research results indicate that in certain
period, at a certain market, wholesale prices make a more impact on retail prices
but not the contrary (Ward, 1982).

2.3 Independent changes in CPI and PPI: Service price

As already discussed, services is a main difference factor between CPI and PPI
statistics, that is, services is contained in CPI but not in PPI statistics. If in certain
period, in the real economy the price level of services changes, such as medical
and health services, education services, postal and communication services, these
price changes will be more reflected in CPI statistics, and less in PPI statistics.
Thus, ceteris paribus, changes in CPI and PPI are significantly inconsistent. This
situation can be said that CPI and PPI are relatively independent.

2.4 Synergistic changes in CPI and PPI: Wage and exchange rate effects

In the real economic life, some price factors do not directly enter CPI or PPI
statistics, but they will cause changes in CPI or PPI in the same direction. These
factors include labor wages and exchange rates. Changes in labor wages or
income levels of domestic residents on the one hand, cause changes in the
consumer demand, and thus impact the price level at the consumer market, that is
changes in CPI; on the other hand, cause changes in production costs in the
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conditions of unchanged productivity, further induce manufacturers to adjust
product prices, that is changes in PPI.

In the open economy, exchange rate movements also play a similar role. In
certain period, significant exchange rate changes will cause changes in the
domestic prices of import goods. Above-mentioned “exchange rate
pass-through” refers to the corresponding relationships between exchange rates
changes and domestic prices of import goods. Regardless of the specific
proportion in this corresponding relation, if we think that reaction of imported
consumer goods and imported intermediate goods is similar, then the domestic
CPI and PPI will be definitely affected. The extent of this impact will further
depend on the share of imported goods in total values of the domestic consumer
goods and intermediate goods.

Wage income and exchange rate changes will simultaneously cause changes in
CPI and PPI, although the specific influence degrees are not equal.

The summary for the four possible cases of the relationship between CPI
and PPI shows that the relationship between the two on the whole, can not be
ascertained in advance. The conventional viewpoint of the price transmission
relationship of “which drives which” has ignored the complexity of
problems.

Moreover, even in the aspect of commodities commonly covered by CPI and
PPI, such as various consumer goods, the concept of price transmission may
also have two different cases. One is the transmission from changes in the
supply to the demand; the other is the transmission from changes in the demand
to the supply. Considered that CPI makes a more reflection of the final demand,
PPI makes a more reflection of the intermediate supply, then changes in the
two price indices are possibly due to the demand pull or the supply push
respectively. In other words, theoretically, the transmission relation can be
from the supply to the demand, from the wholesale price index to the retail
price index, and from the demand to the supply, from the retail price index to
the wholesale price index. In short, the price transmission relationship may be
bidirectional.

Meanwhile, the price transmission is also probably asymmetric, that is,
either from the demand to the supply or from the supply to the demand, the
change range of one price index can not fully reflect on changes in the other
price index. As mentioned earlier, the same commodity price changes can
occur simultaneously at the wholesale market and the retail market, and their
ranges of change are similar. However, because of their different shares in
PPI and CPI statistics, ceteris paribus, the ranges of changes in PPI and CPI
caused by such price changes will be significantly different. More
importantly, in many cases, especially in the industrial areas using
non-agricultural raw materials, the wholesale price and retail price changes
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are possibly asymmetric. Factors that can affect the differences of price
movements involve inventory levels of producers and intermediate
manufacturers, market structure and competition policy as well as price
expectations and so on.

Finally, the non-causal relationship may exist between CPI and PPI, namely
the two price indices are relatively independent or reactive to a third party
jointly.

To sum up, if there is a causal relationship and a pass-through relationship
between CPI and PPI, then this transmission may be bidirectional, asymmetric; if
there is no causal relationship between the two, then there is also no transmission
relation. A variety of cases may exist in the real economic life. It is necessary to
carry on a statistical analysis to examine the relationship between the two price
indices in certain period.

3 Granger causality test on China’s CPIl and PPI

Domestic statistical tests on the relationship between CPI and PPI, mostly
assume that PPI passes to CPI, discuss the transmission efficiency and time-lag
problem, and examine the correlation coefficients between CPI and PPI, and
between CPI and the lagged constituents of PPI (Liu et al., 2005). Some
researchers carry out a theoretical analysis and test the lagged effects of CPI
and PPI (Liu, 2007). Some also test the effects of the lagged CPI on PPI
simultaneously (Jiang, 2006), but only make a regression simply on monthly
data. In addition, researchers conduct a two-way test, with data from January
1999 to December 2005, set up a cointegration vector autoregressive model
with CPI, the commodity retail price index, the purchase price index of raw
materials, fuel and power, the ex-factory price index of industrial products
(Zhang, 2007).

The discussion in Section 2 points out, the relationship between CPI and PPI
has a variety of possibilities. Therefore, it is appropriate with the Granger
causality test method, to investigate the relationship between the two price
indices of one country in certain period. Concretely, the Granger causality test in
this paper can be expressed as:

k k
crI, =0{c+Zai xCP[t_l.+Z,BI. X PPI_, + i1, (I<i<k) (1)
i=1 i=1

k k
PPl =a,+Y o, xPPI,_ +Y B xCPI_ +¢ (1<i<k) )
i=1

i=1

In the two formulas, subscript i expresses the lag length (We use monthly
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data, so here i denotes the number of lagged months); k£ denotes the size of the
sample; ¢, and 8 are the coefficients of lagged values of independent
variables and dependent variables respectively; (4, and & are random error
terms.

The two formulas include both independent variables and dependent variable,
which indicates a non-restricted test model. The null hypothesis of this model is
as follows:

Ho:ﬂlzﬁzz"'zﬂkzo 3)

Where £ is the selected lag length (18 months in this article). If the null
hypothesis is tenable, the lagged value of dependent variables has no predictive
power on the independent variables, the dependent variables do not granger
cause the independent variables. So the two independent variables can be
removed from the Eq. (1) or Eq. (2). The test model is transformed to the
equation only with the lagged values of independent variables (Pindyck and
Rubinfeld, 1998).

The basic process of testing is as follows: choosing equation (3) as the
qualification, we make a Wald joint survey (F test) on the Eq. (1) or Eq. (2); if
the regression effect becomes much better after adding the dependent variable,
that is, the P value of F statistic is less than the significance(such as 5% or 10%),
then we reject the null hypothesis, and we can say that the other price index
Granger causes the explained price index. In theory, the test results can have four
cases including a two-way causal relationship, one-way causal relationships in
two different directions and a non-causal relationship. In other words, the test
results can help us to determine whether there is a causal relationship, as well as
the direction of the causal relationship.

Thereinafter, we select China’s CPI and PPI data (2001.1-2008.7) to do the
empirical test. There are 91 observations. The reasons why we select this period
are that the time is closer to the current, and the domestic economy at this period
is probably much different from the preceding period, for example, the degree of
economic opening to the world has increased significantly because of entry to the
WTO. We use monthly change rate over the same period of previous year (the
year 2000 as the basic period) in order to eliminate the impact of seasonal factors
to a large extent.

First, we check the stationarity of data series and whether the cointegration
relationship exists between the related variables. The unit root tests of CPI
and PPI data show that these two series are both unstable, but are I (1) (See
Table 2).
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Table 2  Unit root test (ADF test) results

t statistic P value ADF stationarity test

CPI 0.81 0.89 Unstationary

PPI 1.11 0.93 Unstationary

First-order differential CPI -8.67 0.00 Stationary I(1) process

First-order differential PPI —4.99 0.00 Stationary I(1) process

£ (residuals of Eq. (4)) -2.07 0.04 Stationary 1(0) process at
5% significant level

g, (residuals of Eq. (5)) -2.08 0.04 Stationary 1(0) process at

5% significant level
Critical value for ADF test: -2.59  at 1% significant level

-1.94  at 5% significant level
—1.61  at 10% significant level

Notes: Null hypothesis: variables or residuals have unit roots; the test equation has no
exogenous variables.

Although CPI and PPI series are not stationary, their one-order difference
series are stationary. We take Engle-Granger two-step method to test the
cointegration relationship between the two series: making the conventional OLS
regression on two variables, and if the regression residuals are I (0) series, then
we believe there is a cointegration relationship between the two series.

First, we do an OLS regression on the cointegrating equation:

PPl =a, + B XCPI +¢, 4)
CPI =a, + B, < PPI +¢, 5)

Then we test the stationarity of the regression residuals. The DF unit root test
results show that the unit root hypothesis is rejected at 5% significant level,
therefore we regard residuals as stationary series, a cointegration relationship
exists between CPI and PPI (see Table 2).

Since a cointegration relationship has been proved between CPI and PPI, we
conduct the Granger causality test.

Table 3 shows: When the time lag is 1-3, for the Eq. (1), we cannot reject the
null hypothesis; for the Eq. (2), at 5% confidence level, we can reject the null
hypothesis; when the time lag is 4, at 10% confidence level, we can reject the
null hypothesis. From the two-way test results, we can hold that CPI Granger
causes PPI when the time lag is 1-3, but the inverse relationship does not exist.
When the time lag is 5-9, CPI has no Granger causality with PPI. When the time
lag is 10-18, the two-way tests demonstrate we can reject the null hypothesis, but
the result is discontinuous, the reciprocal causation relationship exists between
CPI and PPI, but is not stable. Summing up the above, we make preliminary
judgments that CPI is a leading indicator for PPI, at least statistically it is
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impossible to prove PPI is a leading indicator for CPI, and the statistics show that
PPI responds to CPI with the time lag of 1-4 months, a little more conservative
estimation is 1-3 months.

Table 3 Results of Granger causality test on CPI and PPI

Lag order (k) Null hypothesis F'statistic P value Corollary
1 I 0.17 0.68  When the time lag is 1-3, CPI
I 12.33 0.00 Granger causes the current PPI,
2 I 0.19 0.83 but the inverse relationship does
not hold.
I 5.30 0.01
3 I 0.68 0.57
I 2.79 0.05
4 I 0.74 0.57
I 2.01 0.10
5 I 0.71 0.62 When the time lag is 5-9, each
I 1.60 0.17 term does not meet the test.
6 I 0.57 0.75
I 1.77 0.12
10 I 1.36 0.22 When the time lag is 1018, the
I 2.23 0.03 reciprocal causation relationship
11 I 133 023 exists among each term, but it is
11 2.33 0.02 not stable.
12 I 1.76 0.08
11 2.10 0.03
18 I 1.83 0.06
I 1.83 0.06

Notes: Null hypothesis I: PPI does not Granger cause CPI; Null hypothesis II: CPI does not
Granger cause PPI.

For the time lag 1-4, we can further analyze the degree of influences of CPI on
PPI from the correlation coefficient and partial correlation coefficient. Firstly, we

examine the correlation coefficient of CPI and PPI. Making an OLS regression on
the Eq. (6), we obtain the corresponding correlation coefficients S (See Table 4).

PPl =, + B, xCPI_, +¢, (=1,2,3,4) (6)

Table 4 Correlation coefficients of PPI and 1-4 months lagged CPI

Correlation coefficient CPI (-1) CPI (-2) CPI (-3) CPI (-4)

PPI 1.03 1.06 1.08 1.11
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The results suggest that 1-4 months lagged CPI all have significant impacts on
PPI. Taking into account the direct correlation coefficient contains impact of the
serial correlation of CPI data on PPI, that is, the impact of CPI (—4) on PPI also
contains the impacts of CPI (-3), CPI (-2) and CPI (-1) on PPI, we should
further examine the partial correlation coefficients.

Here we can examine the partial correlation coefficient based on the
distributed lag model, namely the equation (7).

4
PPl,=a+Y B XCPI_ +¢ (=1,2,3,4) (7)

i=0

Table 5 shows the test results of the Eq. (7). It can be seen that 1-4 months
lagged CPI have different degrees of influences on PPI (partial correlation
coefficients here are less than the results in Table 4 significantly, and fluctuate at
different lag periods, while in Table 4 these coefficients increase with the
increase in the time lag). Combining the Granger causality test, in general, we
can say 1-3 months lagged CPI can play a role in forecasting PPI.

Table 5 Partial correlation coefficients of PPI and 1-4 months lagged CPI

Partial correlation CPI CPI (-1) CPI (-2) CPI (-3) CPI (-4)
coefficient
PPI 0.12 0.28 0.19 0.169 0.38

The above-mentioned results also can be expressed in graphics. Fig. 2 is the
comparison diagram of 3-month-lagged CPI and current PPI. Contrast to Fig. 1,
it can be seen the monthly change rate of PPI lags behind monthly change rate of
CPI by about three months, in other words, CPI is 3 months ahead of PPI.
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Fig. 2 China’s current PPI and 3-month-lagged CPI, monthly change rate
over the same period of previous year, 2001.1-2008.7
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This section concludes that CPI and PPI monthly change rate over the same period
of previous year (2001.1-2008.7) are I(1) series, the Engle-Granger two-step test
shows that CPI has a cointegration relationship with PPI; the Granger causality tests
on the basis of this, have shown CPI is the Granger causality of PPI, but PPI is not
the Granger causality of CPI; referring to the correlation coefficients and partial
correlation coefficients of PPI and 1-4 months lagged CPI, we think that CPI
changes ahead of changes in PPI, the former has some predictive power on the latter.

4 Further explications of test results and data

The test results in Section 3 show that a cointegration relationship exists between
CPI and PPI during the investigating period, the former is the latter’s Granger
cause, namely, the price transmission is from the former to the latter. In this
regard, it is necessary to make some explications.

First of all, this transitive relation does not inevitably accord with all
commodities covered by the two price indices. For example, as already pointed
out, because the proportion of food to the consumer price statistics is greater or
that to ex-factory prices statistics of industrial products is smaller, even in the
absence of the effects of other factors, the same changes in food prices will cause
more changes in CPI or fewer changes in PPI.

From Fig. 3, we can see changes in the two price indices have two characteristics. First,
in the majority of the period, the growth rate of the former is higher than the latter’s,
second, the fluctuations degree of the former is higher than the latter’s. The reasons for
these differences are probably that food which do not enter the processing link are
included in CPI but not in PPI statistics, or only the weight of food in CPI is significantly
greater than that in PPI statistics. No matter what reason is, we can hold that the extent of
reaction of CPI to the demand in the final consumer market is higher than that of PPL.
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Fig. 3 China’s CPI-food and PPI-food month-on-month rates of change, 2001.1-2008.7
Source: Data come from China Monthly Economic Indicators; data for December 2001 and
April 2002 are missing.
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Fig. 4 shows that in the investigating period, the growth rate of China’s
PPI-means of production price is higher than that of China’s PPI-means of
subsistence price, and the degree of fluctuations of the former is also higher than
the latter’s. If PPI-means of production price makes more reactions to the
industrial raw materials relative to PPI-means of subsistence price, then, we can
say the total PPI mainly makes more responses to the markets for industrial raw
materials.
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Fig. 4 China’s PPI, its main components month-on-month rates of change, 2001.1-2008.7
Source: Data roots in China Monthly Economic Indicators.

Secondly, combining with Fig. 3 and Fig. 4, we can hold that, in recent years,
changes in CPI and PPI mainly reflect the situations of the final consumer
demand and the supply for industrial raw materials respectively; the direction of
Granger causality is from CPI to PPI but not inverted. In other words, relative to
the supply factor, the demand factor has more outstanding impacts on the
domestic inflation, which is measured by CPI.

The conclusion of this article relates to the changes in the domestic economic
environment. The economic system reform, the enhancement of the market
economy vitality, as well as the improvement in opening to the outside world, all
have positive effects on increasing the supply elasticity substantially. Though in
some respects in a relatively short period of time, there is still an insufficient
supply problem, and the shortage of supply will make upward pressures on the
domestic consumption price, on the whole, the insufficient supply or the shortage
of supply is no longer a primary factor for the consumer price rise. In contrast,
the demand becomes a dominating factor for the consumer price changes.

5 Conclusions and outlooks

From the above discussion of this article, we can draw three conclusions:
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First, CPI and PPI have close connections, as well as certain significant
distinctions. Judging by their composition, there may be multiple causal
relationships or non-causal relationships between the two price indices.

Second, our econometric tests on China’s data for the recent years show that
CPI Granger causes PPI unilaterally, that is, the lagged value of the former can
be used to forecast the latter, while the latter has no role in forecasting the
former.

Third, as far as CPI mainly reflect the consumer demand, and PPI mainly
reflect the supply for industrial raw materials, the econometric results can be
further extended to be conceived as follows: in the recent years, relative to
supply-side factors, demand-side factors exert more notable impacts on the trend
of domestic inflation, which is measured by CPI.

The above conclusions have two obvious implications for macroeconomic
analysis and policy making: First of all, at the permissible range of error, we may
use the information of changes in CPI to predict future changes in PPI, but the
prediction in the reverse way could bring a larger, even in excess of the
permissible range of, error; Next, for domestic inflation fluctuations, adjustment
policies focusing on the demand side (such as monetary policy) should be
significantly better than the ones focusing on the supply side (such as
government investment policy).

It should be noted, however, that our analysis in this article on price
transmission between CPI and PPI has not yet applied to international data, nor
to the retail prices and wholesale prices. Such studies will help us to further
understand the relationship between the interconnected price indices (“price
transmission” relationship).
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