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Modeling Inflation in China 

Zhaoquan Gao 
Advisor: Professor Jaime Marquez 

 
Abstract 
This paper analyzed how China’s inflation is affected by various macroeconomic variables, 
which include crude oil price, excess liquidity, the nominal exchange rate, stock prices, etc. 
Based on empirical data from 2003:01 to 2017:02, a series of VAR models are built to model 
China’s producer price index (PPI), consumer price index (CPI) and its sub-categories. The 
results indicate that an increase of oil price, excess liquidity or stock prices all contribute to 
domestic inflation in China. While the appreciation of RMB helped mitigate the inflation 
pressure for the past decade. The cointegrating relation suggests that excess liquidity is the most 
influential factor for inflation in the long run, while according to the variance decomposition 
analysis, stock prices contributes the most to the variation in CPI, though the detailed impacts 
vary across different CPI categories. 
 
[Key Words] China, Inflation, Excess Liquidity, Exchange Rate, Asset Prices 
 
 
 
I. Introduction and Literature Review 
 
Behind the rapid expansion of China’s economy since the late 1990s was the even faster growth 
of its M2 money supply: the average GDP growth during 2003-2016 was around 9.4%, while the 
M2 was growing at 16% every year on average (Figure 1.1). Despite the rapid growth of M2 in 
China, domestic price levels (CPI & PPI) are only moderate, which leads to economists’ concern 
for future potential inflation.  
 

Figure 1.1: Annual Growth of M2 and GDP 

 
             Source: National Bureau of Statistics of China 

 
If we take a look at the ratio of M2 over GDP during the same period (Figure 1.2), the metric has 
been growing tremendously fast since the global financial crisis. According to the monetarist 
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view, inflation is a monetary phenomenon, then why didn’t the oversupply of liquidity lead to 
high inflation, and how is the inflation in China actually determined? Rüffer & Stracca (2006) 
analyzed data for 15 countries using the Vector Autoregressive (VAR) method and found that 
excess liquidity is a useful index for explaining worldwide inflation. Huang, Wang & Hua (2010) 
applied the VECM and SVAR model to analyze the effects of liquidity, output gap, and asset 
prices on inflation, and found that excess liquidity and the output gap are the most influential 
factors for China’s inflation. However, they assumed that China’s inflation is not affected by 
international factors like the oil price and foreign CPI.  

 
Figure 1.2: M2/GDP Ratio 

 
            Source: National Bureau of Statistics of China 

 
Accompanying the growing M2 was the appreciating trend of Chinese renminbi. In general, the 
appreciation of domestic currency will lower import prices and hence lower domestic inflation. 
Since 2003, RMB has appreciated by about 25% though the consumer price index has increased 
by 45% during the same period, or 2.7% annually (Figure 1.3). It’s worth noting that there are 
two sharp drops of RMB. The first one was in July 2005, when RMB unpegged to dollar and 
moved to a managed floating exchange rate regime. The other one was in August 2015, when the 
PBoC announced to set daily midpoint for RMB to the previous closing price. In this paper, we’d 
like to explore that, to what extent has the appreciation of RMB helped mitigate the domestic 
inflation pressure. Shi, Fu & Xu (2008) explored the exchange rate pass-through to domestic 
price levels and found that the appreciation of RMB could help lower domestic inflation, but the 
pass-through effects to different consumer goods differed. A research conducted by the Business 
Management Department of the PBoC (2009) found that the effect of RMB appreciation on 
curbing the inflation is comparatively weak, while the shock of international oil price has much 
stronger pass-through effects on consumer price index in China. Noting that most of the sample 
data for these researches were collected for the period when the RMB exchange rate was 
relatively rigid, we’ll use more recent data to investigate to what extent has the pass-through rate 
changed following the exchange rate reform. 
 

Figure 1.3: Indices of CPI and NEER of RMB (Jan. 2003=100) 
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            Source: National Bureau of Statistics of China, IMF 
 
 

Figure 1.4: Annual Growth of CPI and NEER of RMB 

 
            Source: National Bureau of Statistics of China, IMF 
 
People also argued that the asset prices boom could push up consumer price level by increasing 
the purchasing power and demand of households and firms. But ambiguous evidences exist 
according to previous research results. Based on data in the United States since 1953, Fama 
(1982) suggested that inflation and stock prices are negatively related. Cheick (2005), on the 
other hand, found that change in housing price and stock prices have positive impacts on 
inflation in 6-8 quarters.  
 
In this paper, we examined China’s domestic inflation level for the period 2003:01-2017:02 
using the vector autoregressive (VAR) model, and explored to what extent China’s inflation can 
be explained by macroeconomic variables including crude oil price, excess money supply, 
exchange rate and stock prices. This study not only has important implications for the stance of 
China’s monetary policy, but is also informative for future exchange rate system reform.  
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II. Data and Model Specification 
 
The focuses of this paper are China’s consumer price index (CPI) and its components, as well as 
the producer price index (PPI). According to the data published by China’s National Bureau of 
Statistics, CPI can be decomposed to seven categories: Food, Tobacco & Liquor, Clothing, 
Household Facility, Article & Service, Healthcare & Medical Service, Transportation and 
Communication, Education Culture & Entertainment, and Residence. However, no further 
information about how the overall CPI index is constructed or the detailed weights of each 
components is published by the government. Since 2003, food prices have seen the most 
prominent increase, followed by the residence price (Figure 2.1). For the other series, their 
growth was not as fast as the overall CPI. According to the estimation by Shenwan Hongyuan 
Research (2017), food prices and residence price together comprise of about 50% of the total CPI 
(Figure 2.2). 
 

Figure 2.1: Trends of CPI components (Jan. 2003=100) 

 
            Source: National Bureau of Statistics of China 
 
 

Figure 2.2: Estimates of the Weights of CPI Components 
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            Source: Shenwan Hongyuan Research 
 
There are four fundamental hypotheses in this paper: 
 

Hypothesis 1: Excess liquidity drives up inflation.  
 
As Milton Friedman stated, “Inflation is always and everywhere a monetary phenomenon.” If the 
money supply is growing faster than the growth of production, the price level will increase in the 
long run. We define “excess liquidity” as money supply (M2) divided by output level. Thus, the 
growth rate of excess liquidity will be the difference between M2 growth and GDP growth. 
 

Hypothesis 2: Exchange rate pass-through are different for CPI components 
 
Shi, Fu & Xu (2008) found that the pass-through coefficients of food and house facilities are 
higher than other CPI components. In this paper, we’ll test if these estimates are still valid after 
the RMB exchange rate reform. 
 

Hypothesis 3: Increasing oil price pushes up domestic inflation through the import prices. 
 
A research conducted by the PBoC (2008) indicated that 1% increase in the international oil 
price will lead to 0.51% increase in PPI and 0.17% increase in CPI after 6 months. While 1% 
appreciation of RMB will only lead to 0.11% increase in PPI and 0.03% increase in CPI after 6 
months. Again, these results are based on the pre-crisis period and we’d like to see if the 
conclusions still hold. 
 

Hypothesis 4: Higher asset prices lead to higher inflation. 
 
This effect has been studied for years, but the evidences found supportive to this relationship is 
generally weak. Huang, Wang & Hua (2010) concluded that stock prices contribute only 1.38% 
to the CPI variation, and 1% increase in stock prices will only lead to 0.04% increase in domestic 
CPI in the long term. Chen & Zhu (2016) found that in the static long-run, stock prices can 
explain about 15% of the CPI variation while only around 3% of the PPI variation.  
 
Data used in this paper are monthly data from 2003:01 to 2017:02. We’ll first use the Johansen 
cointegration test to find out if any long-run equilibrium exists among the variables of interest. 
Then the VAR model and impulse response function are applied to forecast short-run effects of 
shocks. Specifically, we investigate the effects of oil price, excess liquidity, NEER and stock 
prices on China’s inflation, controlling for the level of foreign inflation. The data we collected 
are all monthly series: the crude oil price index is from IMF; data for nominal RMB exchange 
rate are from BIS; CPI and PPI data are from the National Bureau of Statistics of China; excess 
liquidity is calculated with money supply (from the PBoC) and GDP growth (as the monthly 
GDP data for China are not available, we used Value Added of Industry (VAI) as a proxy); we 
use Shanghai Stock Exchange Composite Index as the indicator of stock prices. All the series are 
not seasonally adjusted (Figure 2.3). 
 

Figure 2.3: Overview of variables (Jan. 2003=100) 
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          Source: National Bureau of Statistics of China, the PBoC, IMF, BIS, Shanghai Stock Exchange 
 
 
Before constructing the model, we first used the Augmented Dickey-Fuller (ADF) test to 
examine the stationarity of each data series: except for that the oil price is weakly stationary with 
two lags included, all the other (logged) level series are non-stationary, while the first 
differenced series are all stationary: 
 

Table 2.1: Unit Root Test Results (2003-2017) 

 
 

hence, we can use the logged data to construct the VAR expressed as below: 
 

Y𝑡 =  C𝑡 + Φ1Y𝑡−1 + Φ2Y𝑡−2+. . . +Φ𝑝Y𝑡−𝑝 + Γ𝐹𝐹𝐹𝐹𝑡−1 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑑𝑢𝑚𝑚𝑚𝑆𝑆 +  𝜀𝑡 
 
Here Y𝑡 is a vector comprised of CPI, PPI, crude oil price index, excess liquidity (LIQ), NEER 
and stock prices index (STOCK). We also include the first lag of foreign CPI (FCPI) as the 
control variable. The order of VAR is selected by the Akaike information criterion (AIC). 
According the Granger causality test results (Table 2.2), we found that oil price, excess liquidity, 
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NEER and stock prices are all significant Granger cause of PPI and CPI. Besides, excess 
liquidity Granger-causes PPI, CPI, and the price of food, clothing, and residence, but it’s not a 
Granger cause for the rest. PPI is the Granger cause of CPI and the price of food, clothing, and 
household facility at 5% significance level. 
 

Table 2.2: Granger Causality Test Results (2003-2017) 

 
 
 
 
III. Results and Analysis 
 
III (A) Cointegration Test 
 
We first use oil price, excess liquidity, NEER and stock prices as the explanatory variables of 
CPI and PPI (PPI itself is also the explanatory variable of CPI), and analyze the long-run relation 
among these variables.  
 
For CPI, the Johansen cointegration test results is shown below (Table 3.1). The Trace test 
indicates that there are at most 2 cointegrating relations among these variables, while the 
Maximum Eigenvalue test suggests that there is at most 1 cointegrating relation. Thus, 
combining the results, we conclude that there is most likely 1 cointegrating relation, and the 
cointegration equation and adjustment coefficients are given in Table 3.2. 
 

Table 3.1: Johansen Cointegration Test: CPI (2003-2017) 

 
 

Table 3.2: Cointegration Equation: CPI (2003-2017) 
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The implied conintegrating equation is given below. The equation suggests that, in the long-run, 
1% increase in oil price, excess liquidity and stock prices are associated with 0.11%, 1.10% and 
0.09% increase in CPI respectively. While 1% appreciation of RMB will lower CPI by 0.59%.  
 

CPI𝑡 = −3.480 + 0.110POIL𝑡 + 1.100LIQ𝑡 − 0.590NEER𝑡 + 0.092STOCK𝑡 − 0.258PPI𝑡 
 
 
For PPI, the Johansen cointegration test results is given in Table 3.3. Both the Trace test and the 
Maximum Eigenvalue test suggests that there is at most 1 cointegrating relation. The 
cointegration equation and adjustment coefficients are shown in Table 3.4. 
 

Table 3.3: Johansen Cointegration Test: PPI (2003-2017) 

 
 

Table 3.4: Cointegration Equation: PPI (2003-2017) 

 
 
The implied cointegrating equation is given below. The equation suggests that, in the long-run, 1% 
increase in oil price, excess liquidity and stock prices are associated with 0.45%, 5.17% and 0.41% 
increase in PPI respectively. While 1% appreciation of RMB will lower PPI by 2.88%.  
 

PPI𝑡 = −3.480 + 0.445POIL𝑡 + 5.171LIQ𝑡 − 2.881NEER𝑡 + 0.412STOCK𝑡 
 
 
 
III (B) Vector Autoregressive Model 
 
 
i) CPI 
 
We first construct the VAR model for CPI. As shown in Figure 3.1, all the AR roots lie within 
the unit circle, indicating that the system is stationary. The number of lags is selected by AIC. 
The same process is applied to PPI and the components of CPI, and all the VAR systems are 
stationary. In order to save space, AR Root test results are not reported for the rest models.  

 
Figure 3.1: AR Root Test: CPI (2003-2017) 
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For the Cholesky decomposition, we specified the ordering of our variables as: 
 

POIL → LIQ → NEER → STOCK → PPI → CPI 
 
The ordering starts with an exogenous oil price shock, which will influence domestic price level 
through the prices of imports. The central bank adjusts the money supply based on domestic 
inflation pressure and thus control the liquidity; liquidity then will influence the flow of capital 
and the exchange rate; capital flow will also influence domestic asset prices, including the stock 
market conditions; the asset prices then has an impact on producer price, which finally leads to 
the change in consumer prices. With this ordering we can plot the orthogonalized impulse 
responses (Figure 3.2). The graphs suggest that a positive shock in oil price or NEER will have 
the largest impact on CPI after about 6 months, while for a shock to excess liquidity and stock 
prices, the largest impact occurs after 3-4 quarters. 
 

Figure 3.2: Impulse Responses: CPI (2003-2017) 

 
 
In order to further assess the relative impacts of different variables, we plot the following 
variance decomposition graphs (Figure 3.3), which indicates that, in the long run, stock prices 
and oil price can explain the most variation (about 40%) in CPI. 
 

Figure 3.3: Variance Decomposition: CPI (2003-2017) 
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ii) PPI  
 
The orthogonalized impulse responses (Figure 3.4) suggest that PPI is more sensitive to oil price 
shock than CPI does – the largest impact occurs in 3 months, and a shock to NEER is much more 
influential to PPI than to CPI.  
 

Figure 3.4: Impulse Responses: PPI (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.5) indicates that, in the long run, NEER can 
explain the most variation (over 40%) in PPI, followed by the stock prices (about 20%). 
 

Figure 3.5: Variance Decomposition: PPI (2003-2017) 
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iii) CPI: Clothing 
 
The orthogonalized impulse responses (Figure 3.6) suggest that clothing price is more sensitive 
to liquidity shock than general CPI does, though the largest impact occurs after 24 months, and 
it’s also less sensitive to stock prices shock.  
 

Figure 3.6: Impulse Responses: CPI: Clothing (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.7) indicates that, in the long run, excess liquidity 
alone can explain about 40% of the most variation in clothing price. 
 

Figure 3.7: Variance Decomposition: CPI: Clothing (2003-2017) 
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iv) CPI: Food, Tobacco & Liquor (FTL) 
 
The orthogonalized impulse responses (Figure 3.8) show that the responses of food prices to 
different shocks are very similar to those of the general CPI, though in the short run, stock prices 
shock has a more prominent influence on food prices. 
 

Figure 3.8: Impulse Responses: CPI: FTL (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.9) indicates that, in the long run, stock prices and 
PPI can explain the most variation (about 40%) in food prices. 
 

Figure 3.9: Variance Decomposition: CPI: FTL(2003-2017) 
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v) CPI: Household Facility, Article & Service (HFAS) 
 
The orthogonalized impulse responses (Figure 3.10) show that the responses of HFAS prices to 
different shocks are very similar to those of the general CPI, though the magnitudes are relatively 
smaller. 
 

Figure 3.10: Impulse Responses: CPI: HFAS (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.11) indicates that, in the long run, oil price alone 
can explain the most variation (about 30%) in HFAS prices, followed by excess liquidity and 
NEER. 
 

Figure 3.11: Variance Decomposition: CPI: HFAS (2003-2017) 
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vi) CPI: Healthcare & Medical Service (HMS) 
 
Different from the CPI components discussed above, HMS prices react negatively to oil price 
shock. Considering that oil price is not a Granger cause of HMS prices, this result is not that 
informative for policy makers. 
 

Figure 3.12: Impulse Responses: CPI: HMS (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.13) indicates that, in the long run, stock prices can 
explain the most variation (about 20%) in HMS prices. 
 

Figure 3.13: Variance Decomposition: CPI: HMS (2003-2017) 
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vii) CPI: Transportation and Communication (TC) 
 
The orthogonalized impulse responses (Figure 3.14) show that TC prices are insensitive to 
liquidity shock. Meanwhile, TC prices react negatively to the shock in stock prices. 
 

Figure 3.14: Impulse Responses: CPI: TC (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.15) indicates that, in the long run, oil price alone 
can explain over 30% of the variation in TC prices. 
 

Figure 3.15: Variance Decomposition: CPI: TC (2003-2017) 
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viii) CPI: Education, Culture & Entertainment (ECE) 
 
The orthogonalized impulse responses (Figure 3.16) indicate that ECE seems to be an outlier 
compared with other CPI components. It’s possible that this anomaly is due to the difficulty and 
errors in data collection.  
 

Figure 3.16: Impulse Responses: CPI: ECE (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.17) indicates that, in the long run, NEER and stock 
prices can explain the most of the variation in ECE prices. 
 

Figure 3.17: Variance Decomposition: CPI: ECE (2003-2017) 
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ix) CPI: Residence 
 
The orthogonalized impulse responses (Figure 3.18) show that the responses of residence prices 
to different shocks are very similar to those of the general CPI, though in the short run, oil price 
shock has a more prominent influence on residence prices (it’s reasonable as the residence prices 
include the price of building material, and the price of natural gas is also an important 
component of it). 
 

Figure 3.18: Impulse Responses: CPI: Residence (2003-2017) 

 
 
The variance decomposition graphs (Figure 3.19) indicates that, in the long run, NEER and oil 
price can explain the most of the variation (about 50%) in residence prices. 
 

Figure 3.19: Variance Decomposition: CPI: Residence (2003-2017) 
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To sum up, except for ECE, the impulse responses for different CPI categories are similar to 
those of the general CPI, though the magnitudes may differ. However, the results for variance 
decomposition vary widely. 
 
 
IV. Conclusions 
In this paper, we used VAR models to investigate factors that could influence China’s inflation.  
and conclude that the increase of excess liquidity, stock prices and the depreciation of RMB all 
contribute to domestic inflation in China, though their effects in the short- and long-run may 
differ. We established the long-run equilibrium relationship using the cointegration test, which 
suggests that excess liquidity is the most influential factor in determining China’s inflation, 
followed by NEER. In the long-run, 1% increase in excess liquidity, oil price and stock prices 
are associated with 1.1%, 0.11% and 0.09% increase in CPI. While 1% appreciation of RMB will 
help lower CPI by 0.6%. On the other hand, PPI is more sensitive to these variables than CPI 
does. Hence, these findings partially explain the puzzle we raised at the beginning of this paper: 
since 2003, excess liquidity, according to this paper’s measure, has increased by about 50%, but 
the effect of liquidity oversupply was partially counteracted by the appreciation of RMB during 
the past decade. In the short-run, the impulse responses show that PPI and food prices are more 
sensitive to excess liquidity shock than other CPI categories, while oil price has positive impacts 
on most CPI categories except for Clothing, Healthcare, and Education Culture & Entertainment. 
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