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Abstract

The paper empirically analyzes the effect of oil price shocks on China’s economy with special interest in
the response of the Chinese interest rate to those shocks. Using different econometric models, i) a time-
varying parameter structural vector autoregression (TVP SVAR) model with short-run identifying
restrictions, ii) a structural VAR (SVAR) model with the short-run identifying restrictions, and iii) a VAR
model with ordering-free generalized impulse response VAR (GIR VAR), we find the response of the
Chinese interest rate to the oil shocks is not only time-varying but also showing quite different signs of
responses. Specifically, in the earlier sample period (1992:4-2001:10), the interest rate shows a negative
response to the oil shock, while in the latter period (2001:11-2014:5) it shows a positive response to the
shock. Given the negative response of the world oil production to an oil price shock in the earlier period,
the shock is identified as a negative supply shock or a precautionary demand shock, thereby the negative
response the interest rate the oil shock is deemed as economy-boosting. The positive response of interest
rate the oil shock in the later period, given that this shock is identified as a positive world oil demand
shock, gives evidence that stabilization of inflation is one of the main objectives of China’s monetary
authority, even though the current main objective of the monetary policy is characterized as “maintaining
the stability of the value of the currency and thereby promoting economic growth.” Finally, the variance
decomposition results reveal that the oil price shock becomes an increasingly important source in the
volatility of China’s interest rate.

JEL Classification: C32, E52, 013, 053, Q43
Keywords: Oil price shock, China’s monetary policy, TVP SVAR, SVAR, generalized impulse

response

* Department of Economics, Konkuk University, Seoul, Korea. Email: wjkim72@konkuk.ac.kr.

** Corresponding author. Lebow College of Business, Drexel University, Philadelphia, United States and IPAG Business School,
Paris, France. Email: hamousm@drexel.edu.

*** Department of Economics, Konkuk University, Seoul, Korea. Email: gatamail@naver.com.

**** Department of Economics, University of Pretoria, Pretoria, South Africa. Email:rangan.gupta@up.ac.za.



1. Introduction

According to BP (2014), China is the second largest oil consumer in the world,
consuming 10.77 million barrels per day or about 12% of the world oil demand in 2013. This
puts China second to the United States which consumes 18.89 million barrels per day or 19.9%
of the world demand. By consuming 18.72 million barrels per day in 2035 as forecasted by the
U.S. Energy Information Administration (EIA, 2014), China would surpass the U.S. which is
forecasted to consume 18.46 billion barrel per day by that year. Given China’s increasing future
consumption of oil, it would be interesting and useful to see how China’s economy responds to
changes in the oil market. There are several studies that examine the relationship between
changes in oil prices and the responses of the Chinese economy. There seem to be no clear
explanations of why the signs of responses of China’s macroeconomic variables to an oil price
shock should be that way. For example, the result in some studies of having a positive response
of industrial production to a positive oil price shock seems puzzling, particularly when the source
of the shock is not specified.

Ou et al. (2012) analyze how China’s macroeconomy responds to the world oil price
shocks, using a structural dynamic factor model. They find that various price indices, industrial
production, investment and interest rate rise while stock prices fall in response to a positive oil
price shock. These authors however do not specify whether the oil price shock is demand shock
or not.

Qiangian (2011), on the other hand, finds that positive oil price shocks cause China’s real
output to fall but interest rate and CPI to rise. Tang et al. (2010) also find that a positive oil price
shock has a negative impact on output and investment but positive effects on inflation and

interest rate. Du et al. (2010) note that there is a structural break in the model because of



recurrent reforms in China’s oil pricing mechanism, and find that the effects of the oil price
shock on China’s macroeconomic variables are non-linear. However, those asymmetric
responses are found to be statistically insignificant. Wu and Ni (2011) test a Granger causality
between the oil price and China’s inflation, interest rate and money supply and find that the oil
price affects inflation contemporaneously and also with lags.

China’s price regulations on oil prices are well documented in Du et al. (2010). In 1981,
the State Council of China introduced a dual-track pricing system through which the Ministry of
Petroleum was required to sell the first 100 million tons at a regulated low price, while the
production that exceeds more than 100 million tons was allowed to be sold at the higher market
prices. However, the government deregulated its domestic pricing mechanism in 1998. The dual-
track pricing system was abolished and the current month’s price of crude oil was determined on
the basis of the average world price of similar quality of the last month. Still the petroleum
products were still required to follow the government’s guideline price and the retail prices were
allowed to fluctuate within 5% from the guideline. In 2000, the pricing mechanism of the
petroleum products of China was further deregulated and the monthly prices of the petroleum
products were determined on the basis of the average closing prices of the Singapore futures
market of the last month. Finally, in October 2001, the prices were revised to combine the
futures prices of New York, Rotterdam and Singapore of the last month. Those price regulation
events could be useful in identifying structural breaks in the relationship between the Chinese
economy and oil prices.

Therefore, what is an oil price shock? Archanskaia et al. (2012) identify the main driving
force behind oil price shocks in the period 1970-2006. Their identification strategy relies on a

simple premise: supply-driven oil price shocks negatively impact global economic activity, while



demand-driven oil price shocks do not have negative effects. They find that the oil price shocks
between 1970 and 1992 were adverse supply-driven shocks, while between 1992 and 2006 they
were favorable global oil demand shocks. The former is also confirmed by Hamilton (1983, 1996,
and 2009) and the latter is confirmed by Hamilton (2009), Kilian (2008a, 2008b) and Kilian
(2009).

We basically are interested in addressing three questions. The first question is: How do
China’s industrial production and interest rate respond to positive oil shocks? The second
question is: Are the positive oil price shocks always the same, thereby they can be characterized
as positive demand shocks. The third question is: How important is the oil price shock in the
volatility of China’s interest rate in two different subperiods which are separated by the last oil
price regulations near the end of 2001.

Therefore, we attempt to invoke several explanations of why the literature comes up with
different and sometimes contradicting signs of China’s macroeconomic responses to a positive
oil shock, particularly the role played by the Chinese monetary policy and the conduct of interest
rate in response to the shock. Our explanations depend partially on the degree the various types
of models capture the time variations in response to the positive oil shock. They also relate to the
regulatory state of the Chinese crude oil and refined products markets, thereby structural breaks
and subperiod separations matter in those explanations. The type of the positive oil shock
whether it is a negative supply shock or a positive shock matters in governing the responses.

The results also cooperate with our research scheme well. They show that the responses
of the macroeconomic variables including the interest rate are not only time-varying but also
different in different subperiods. Before the regulatory structural break, the responses are

negative in response to the positive oil shock, while interest rate drops, indicating that the shock



IS negatively supply-driven. However, in the subperiod following the structural break the
responses are positive, underscoring that the shocks are demand-driven. These findings have
important implications for the conduct of China’s monetary policy and the responsive trajectory
of its interest rate once the type of the oil price is identified.

The remainder of the paper is organized as follows. Section 2 presents the empirical
methods that will be used. Section 3 discusses the results produced by the various models

employed in this study. Section 4 concludes.

2. Empirical methods

To analyze the effect of oil price shocks on China’s macroeconomy and monetary policy

(i.e., interest rate), we consider a six-variable VAR model for Az, =(Aoy,Aop,Ay,Ap,Aq,Ai)',

where Aoy is the log-differenced global crude oil production, Aop is the log-differenced real oil
price where it is defined as the US refiner acquisition cost of imported crude oil deflated by U.S.
CPI, Ay is the log-difference of China’s industrial production, Ap is the log-difference of

China’s CPI, Aq is the log-difference of China’s real exchange rate, defined as q = s(E)-coius)

CPI(CN) '
Al is the difference of China’s interest rate. The structural VAR representation is
p
AAZ =+ AAz_ +u,, 1)
i=1

where u, is the vector of serially and mutually uncorrelated structural innovations and Euu, =1 .
Assume that A' has a following structure such that the reduced-form errors & , where

Eee, =2 can be decomposed according to &, = Ay, :
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Our objective is to identify a structural oil price shock, and therefore we adopt a partial
identification strategy. It is well-known that a unique oil price shock (and an oil production
shock) can be identified as long as the oil production and the oil price have a recursive structure
as above. None of results (responses of macroeconomic variables to an oil price shock) are
sensitive to altering the ordering of China’s industrial production, CPI, real exchange rate and
interest rate while keeping the oil production and the oil price ordered first and second,
respectively. The recursive ordering between oil production and oil price is consistent with the
VAR based empirical literature on analyzing oil shocks.

Kilian (2009) defined an oil price shock as the oil-specific demand shock which is
generated from a precautionary demand that is driven by uncertainty about future oil supply
shortfalls. Given that the oil price shocks may be time-varying, alternative explanations in
determining the cause of the oil price shock may be may be useful, as we will suggest below.

Our identification strategy of finding driving the source of the oil price shock is based on
how the world oil production responds to a positive oil price shock in a VAR framework. If the
world oil production falls in response to a positive oil price shock, the oil price shock is referred
as negative supply shock or a precautionary demand shock according to Kilian (2009). If,
however, the world oil production rises in response to a positive oil price shock, the oil price
shock is referred to as positive demand shock. Our identification strategy of the driving forces of

the oil price shock is summarized in <Figure 1>.



<Figure 1> Causes of oil price increases
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3. Empirical results
3.1. Data

Based on data availability, the monthly sample period is January 1992 — May 2014.
Following the recent trend in the oil-price literature (see, for example, Baumeister and Peersman
(2013) and references cited therein), the real oil price is defined as the U.S. refiner acquisition
cost of crude oil sourced from the Energy Information Administration (EIA), and deflated by U.S.
CPl accessed from U.S. Bureau of Labor Statistics (BLS). Oil production is also taken from EIA
and denotes the world crude oil production (defined as the monthly average value of thousand
barrels per day). China’s industrial production and consumer price index data are obtained from
China’s National Bureau of Statistics. China’s interest rate is the one-year lending rate and is
taken from the Peoples’ Bank of China (PBOC). Its real exchange rate is defined as the nominal
exchange rate (CN/US) sourced from the Peoples’ Bank of China, multiplied by the U.S. CPI

and divided by China’s CPI. A rise in this real exchange rate means a real depreciation of



Chinese yuan. All the variables are seasonally adjusted.

<Table 1> reports the summary statistics. During 1992.2-2014.5, the world oil production
on average has increased by 0.087% per month (or 1.04% annually), and the real oil price has
risen by 0.445% per month (or 5.34% annually). On the other hand, China’s industrial
production on average has grown by 1.046% per month (or 12.55% annually), while its average
real exchange rate has appreciated by 1.22% annually and its interest rate dropped over the

sample period.

<Table 1> Summary Statistics (1992:2-2014:5)

Name Obs. Mean S.E. Min. Max.
Qil Production 268 0.00087 0.00694 -0.01976 0.02678
Real Qil Price 268 0.00445 0.06898 -0.32598 0.17994
Industrial Production 268 0.01046 0.02512 -0.09402 0.19723
CPI 268 0.00363 0.00609 -0.00913 0.02809
Real Exchange Rate 268 -0.00102 0.02370 -0.04704 0.36194
Interest Rate 268 -0.01028 0.21260 -1.48019 1.39437

Note: All the variables, except interest rate, are log differenced. Interest rate is first differenced.

The unit-root test results reveal that all the variables are 1(1), except China’s CPI which
shows 1(0). Therefore, we first proceed with a structural VAR with short-run identifying
restrictions. This approach is consistent with Kilian (2009) who imposes a recursive short-run
identifying restrictions and arranges the ordering of the variables as world oil production, global
demand proxied by an international cargo price, and real oil price. We choose a lag length of two
based on the Akaike information criteria applied to a stable constant parameter VAR. Since we
convert the variables into their growth rates and use two lags, the effective estimation of our

analysis starts in 1994:4.



3.2.  Estimation results

<Figure 2> reports the accumulated impulse responses of each of the levels of the
variables to a positive oil price shock for the entire sample period (1992:4-2014:5) in the
standard SVAR. This figure also includes a one-standard error band for each response generated
from a Monte Carlo integration simulation with 1000 replications. In response to the oil price
shock, the world oil production rises both in the short-run and in the long-run. Therefore, the oil
price shock for the entire period can be thought to be a global oil demand shock, reflecting on
average strong global economic conditions, as shown in Figure 1. Both China’s industrial
production and interest rate rise in response to the positive oil shock. China’s consumer price
index rises as well, and there is a real appreciation of the Chinese yuan in the long run in
response to the shock, even though the responses are not statistically significant. A possible
explanation of the positive responses of China’s industrial production and interest rate would be
that, given the oil price shock is thought to be a global oil demand shock, a rise in global demand
for oil implies an improvement in global economic activity. As a result, China’s export and
industrial production rise and there is a real appreciation of the Chinese yuan. Therefore, the
Chinese monetary authority’s response to the oil shock is to raise the interest rate to suppress

inflation, which is the major objective of the People’s Bank of China, among others (Zhou, 2012).



<Figure 2> Accumulated responses to a positive oil price shock: SVAR
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Note. The responses are generated with the standard SVAR model for the entire sample period (1992:4-2014:5).

Then the next question is: Are the positive oil price shocks always the same, thereby they
can be characterized as positive demand shocks? To answer this question, we utilize a time-
varying parameter (TVP) VAR model with stochastic volatility. By allowing all parameters to
vary over time in this model, this study examines the assumption of parameter constancy for the
VAR’s structural shocks based on the standard recursive identification procedure (see the
appendix). Du et al (2010), for example, find that there is a structural break in China’s oil market
in 2002:1 because the last China’s oil price reform took place at the end of 2001. However, we
would like to see how the world oil production responds to an oil price shock in this model to
identify whether the oil price shock is supply-driven or demand-driven. Primiceri (2005)
developed the TVP-VAR model. The flexibility and robustness of this model capture the time-
varying properties underlying the structure of the economy. More recently, Nakajima (2011)
argues that the TVP-VAR model with constant volatility probably produces biased estimates due

to the variation in the volatility of the disturbances, thus emphasizing the role of stochastic
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volatility. The TVP-VAR model with stochastic volatility avoids this misspecification issue by
accommodating the simultaneous relationships among variables as well as the heteroskedasticity
of the innovations. Therefore, we follow Nakajima (2011) in adopting the TVP-VAR model with
stochastic volatility. * The accumulated impulse responses to the oil shock within the structural
TVP-VAR model are reported in <Figure 3> - <Figure 5>. The short-run identifying restrictions
are the same as in Equation (2). The error bands are computed using the Monte Carlo Markov
Chain (MCMC) algorithm based on keeping 10,000 draws after 1,000 burn-ins. 2

<Figure 3> - <Figure 5> confirm that the driving force of the oil price shock changes
from a negative supply shock (or precautionary demand shock) to a positive demand shock either
late 1990s or early 2000s, depending on different response horizons . Specifically, <Figure 3>
shows that the world oil production falls one month after the oil price shock until October 2001
and then rises afterward over the sample period. <Figure 4> displays that the world oil
production falls three months after the oil price shock until Mary 1999 and then rises afterward.
Finally, <Figure 5> illustrates that the world oil production falls twelve month (one year) after
the oil price shock until April 1999 and then rises afterward. Generally speaking, it appears that
China’s industrial production and interest rate fall when the world oil production falls in

response to an oil price shock and vice versa.

! Recently, Baumeister and Peersman (2013) analyzed the effects of the oil supply shocks on the US economy by
using TVP-VAR with stochastic volatility.

2 See Nakajima (2011) and Pimiceri (2005) for further details on the TVP-VAR method. We also perform diagnostic
tests for convergence and efficiency. We cannot reject the null hypothesis of convergence to the posterior
distribution at the conventional level of significance. In addition, we observe low inefficiency factors, confirming
the efficiency of the MCMC algorithm in replicating the posterior draws. These results indicate that all the
parameters do change over time. See also the Appendix for more details regarding the TVP-VAR estimation results.
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<Figure 3> Accumulated responses to an oil price shock with TVP-VAR (after 1 month)
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Note. We use the TVP-VAR with stochastic volatility in this figure and following figures.

<Figure 4> Accumulated responses to an oil price shock with TVP-VAR (after 3 months)
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<Figure 5> Accumulated responses to oil price shock with TVP-VAR (after 12 months)
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We now re-estimate a conventional structural VAR by dividing sample period into two
subperiods.® Specifically, based on the results from <Figure 3>, we divide sample period into the
subperiod 1992:4-2001:10 (the subperiod when the oil production shows a negative response to
an oil shock) and the subperiod 2001:11-2014:5 after that. This period separation is generally
consistent with Du et al. (2010) who separated the periods before and after 2001:12.

<Figure 6> illustrates that, in response to an oil price shock in the first subperiod, 1992:4-
2001:10, the world oil production falls by 0.14% one month after the shock and this fall
stabilizes at 0.08% in the long run. Therefore, an oil price shock in this subperiod can be thought
of as a negative supply shock or precautionary demand shock. Qil price instantly rises by 6.96%
and its rise stabilizes at 9.03%. China’s industrial production and interest rate generally fall to an

oil price shock even though the responses are not statistically significant in this subperiod.

® TVP-VAR clearly reveals that oil production rises in response to an oil price shock after October 2001. This is
used to separate the subperiods before and after October 2001.
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subperiod (2001:11-2014:5) has positive and significant effects on the world oil production,
China’s industrial production, CPI and interest rate. The statistically significant and positive
response of the world oil production in this second subperiod confirms that the positive oil price
shock can be thought of as a positive oil demand shock. The world oil production increases by
0.011% one month after the shock and its rise stabilizes at 0.29% in the long run. The oil price
rises by 7.19% at the instant of the shock and then its rise stabilizes at 10.71%. In the long run,

China’s industrial production, CPl and interest rate rise by 0.66%, 0.21% and 0.129%p,

<Figure 6> Accumulated responses to an oil price shock with the SVAR (1992:4-2001:10)
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Using the conventional VAR, <Figure 7> demonstrates that the oil price shock in the

respectively. The PBOC seems to have increased interest rate to deal with the rising CPI.
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<Figure 7> Accumulated responses to an oil price shock with the SVAR (2001:11-2014:5)
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Our final question is: How important is the oil price shock in the volatility of China’s
interest rate in the two different subperiods? This question can be answered with the use of the
variance decomposition analysis. The results are reported in <Table 2> and <Table 3>. <Table
2> reports the variance decomposition results for the first subperiod, 1992:3-2001:10. In the
earlier part of this subperiod, both the oil production shock and the oil price shock contribute
little to explain the volatility of China’s interest rate. In the long run (12 months after the shock),
the world oil price shock explains only 1.11% of the volatility of the interest rate and the effect is
statistically insignificant. Other than its own shock, the volatility of interest rate is affected with
statistical significant by China’s CPI shock (16.95%) in the long run. In the later subperiod
(2001:11-2014:5), the oil price however explains a sizable portion of the volatility of China’s
interest rate, as shown in <Table 3>. The oil price shock explains 24.52% of the volatility of the

interest rate and it is statistically significant.
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<Table 2> Variance decomposition (subperiod 1992:4-2001:10)

SHOCKS oYy OP IP P Q I

RESPONS STEP VDC | SE | VDC | SE | VDC | SE | VDC | SE | vDC | SE | vDC | SE
9582 | 445 | 160 | 2.86 | 034 | 133 | 193 | 227 | 027| 143 | 005| 1.39
O”Egs)OD 6 | 9644 | 570 | 164|393 | 031| 154| 137 | 286 | 018| 162| 006| 187
12 | 9710 | 800 | 162 | 487 | 031 | 195| 078| 504| 011 | 189 | 008 | 231
041 | 281 | 97.70 | 403 | 013 | 105| 157 | 202 | 007| 128| 013 | 144
o"-(gFFf)'CE 030 | 322 | 9823 | 507 | 016| 131| 109| 268 | 007| 165| 015| 208
12 | 021350 9873 | 727 | 027 | 177| 057| 491| 004 | 203| 018 | 257
3 | 070|279 | 038|265 9536 | 530 | 246| 273 | 103| 213| 007 | 153
'ND'(\P(?OD' 077 | 323 | 025 363 | 9246 | 7.66| 508 | 528 | 137| 267| 007 | 194
12 | 083|360 | 013 466 | 86.99 | 11.99 | 10.14 | 990 | 187 | 341| 004 | 231
235 | 394 | 001 | 225 | 518 | 511 | 9035 | 657 | 1.95| 226| 016 | 1.09
%FF,’)' 166 | 410 | 003 | 325 | 589 | 561 | 89.06 | 761| 307 | 343| 030 183
12 | 121|432 | 010 449 | 623 | 594 | 88.05| 873 | 401 | 439| 041| 250
060 | 287 | 202 | 386 | 428| 452| 184| 312 | 91.25| 710 | 001| 151
REA(('S')EX' 046 | 316 | 297 | 559 | 443 | 484| 156| 408 | 9056 | 877 | 002| 193
12 | 035] 346 | 378 700 | 478 | 526| 170 | 668 | 8935 | 11.44 | 003 | 226
080 | 287 | 060 | 324 | 023| 227| 250| 394| 077| 292 9510 | 640
INT. (%ATE 6 | 066|349 | 107|477 | 016| 237| 728| 719 | 156| 3.74| 8927 | 945
12 | 042|386 | 111|560 | 042 | 282 1695 | 1247 | 264 | 455 | 7846 | 14.15

Note: “VDC’ denotes variance decomposition result and ‘SE’ denotes one-standard errors computed using 1,000
bootstrap replications of the model.

<Table 3> Variance decomposition (subperiod 2001:11-2014:5)

SHOCKS (604 OP IP P Q |

RESPONSE STEP VDC | SE |VvDC | SE |VvDC | SE |VDC | SE |VvDC | SE | vDC | SE
8128 | 710 | 1235 | 611 | 058 | 097 | 457 | 344 | 107| 217 | 015| 135
onzgs)oo 7432 | 943 | 1752 | 794 | 077 | 123 | 544 | 438 | 181| 342 | 013 | 202
12 | 69.08 | 1154 | 2140 | 935 | 092 | 149 | 614 | 555| 231| 453 | 015| 304
198 | 319 | 9413 | 477| 079 | 107| 127| 200| 018 | 128| 165]| 222
O"-(OPE)'CE 6 | 198| 333 | 9084 | 7.05| 105| 138| 250| 328| 041| 237| 322| 389
12 | 191| 337 | 87.74| 965| 129| 165| 379 | 455| 053 | 325| 473| 558
282 | 270 | 2502 | 745 | 6687 | 740 | 027 | 101| 185| 180 | 317 | 253
'ND'(f(;QOD' 295 | 321 | 31.69| 9.18 | 5946 | 895| 017 | 137 | 133| 216 | 440 | 392
12 | 283| 355 3627 | 1036 | 5434 | 1015 | 010 | 206 | 094 | 288 | 552 | 543
3 | 002| 140| 624| 541| 189 | 166 | 80.16 | 7.06| 3.96| 334| 7.73| 409
fFf’)' 001 | 157 | 814| 694| 174| 220 7414 | 930 | 347| 424 1251| 635
12 | 001| 172| 973| 813| 180 | 255 6957 | 11.05 | 301 | 498 | 1588 | 8.10
001 | 148| 411| 430| 074| 150 30.21| 864 | 59.62| 917 | 531| 355
REA(('S')EX' 001 | 165| 242| 407| 085| 197 | 33.92 | 1012 | 53.05 | 11.20 | 9.75 | 598
12 | 002| 176 | 121| 391| 110 | 236 | 3697 | 11.20 | 46.82 | 13.06 | 13.88 | 8.01
021 | 183 | 2477 | 880| 299| 284| 7.78| 516| 138| 248 6287 | 9.25
INT. (EATE 012 | 197 | 2469 | 1016 | 338 | 3.11| 1047 | 658 | 100 | 296 | 60.33 | 10.72
12 | 008| 207 | 2452 | 1120 | 361 | 327 | 1254 | 768 | 076 | 367 | 5849 | 11.83
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3.3.  Robustness checks

There is a concern that the results may be sensitive to the ordering imposed on the SVAR
to orthgonalize the shocks. Thus, we apply Pesaran and Shin (1998) to see if our results are
sensitive to different orderings. Pesaran and Shin (1998) developed the generalized impulse
response analysis which negates the relevance of the ordering of the variables to the responses.
Their approach does not require orthgonalization of shocks and is invariant to the ordering of the
variables in the VAR.

<Figure 8> shows the generalized impulse responses to an oil price shock for the
subperiod 1992:4-2001:10. When it is compared with <Figure 6>, there seems to be not much

difference at least in terms of signs of the responses of the variables to an oil price shock.

<Figure 8> Generalized impulse responses to an oil price shock (subperiod 1992:4-2001:10)
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Finally, <Figure 9> shows the generalized impulse responses to an oil price shock for the
period 2001:11-2014:5. There seems not much differences in the responses of the variables to an

oil price shock between <Figure 9> and <Figure 7>.
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<Figure 9> Generalized impulse responses to an oil price shock (subperiod 2001:11-2014:5)
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4.

Conclusion

The paper empirically analyzes the effect of positive oil price shocks on the Chinese
macroeconomy, with a special interest in the response of China’s interest rate to those shocks.
Using the different econometric models - i) a time-varying parameter structural vector
autoregression (TVP-SVAR) model with stochastic volatility and short-run identifying
restrictions, ii) a structural VAR (SVAR) model with the short-run identifying restrictions and iii)
an VAR model with ordering-free generalized impulse response VAR (GIR-VAR) — we find that
the China’s interest rate response to the oil price shock is not only time-varying but also shows
quite different signs of responses.

Specifically, in the earlier sample subperiod (1992:4-2001:10), China’s interest rate
shows a negative response to the oil price shock, implying that the PBOC was working in a
period of high aspirations for stronger economic growth. However in the second subperiod

(2001:11-2014:5), the interest rate shows a positive response to the oil price shock. Given the
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negative response of the world oil production to a positive oil price shock in the first subperiod,
the oil price shock can be identified as a negative supply shock or a precautionary demand shock.
Therefore, the negative response of China’s interest rate to the positive oil price shock amounts
to boosting the Chinese economy. The objectives of China’s monetary policy are defined in the
PBOC’s Act (Chapter | General Provisions, Article 3) (promulgated by the order No. 46 of the
President of the People’s Republic of China on March 18, 1995) as “to maintain the stability of
the value of the currency and thereby promote economic growth”. According to Sun (2013), the
GDP growth target is set each year by the central government of China to guarantee high-level
job creation. One of the major tasks of the PBOC is to implement a monetary policy in line with
this growth target. Therefore, the negative response of interest rate to an oil shock in the earlier
subperiod may imply that PBOC is focusing more on the economic growth than inflation.

The positive response of China’s interest rate to the oil price shock in the second
subperiod, given that the oil price shock is identified to be a positive world oil demand shock,
gives evidence that stabilization of domestic inflation is the main objectives of China’s monetary
authority. The pressure on domestic inflation became stronger over time due to continuing
ascending in income from the increased export and industrial production as well as due to
increases in oil prices. Finally, the variance decomposition results reveal that the oil price shock
becomes an increasingly important source of volatility in China’s interest rate in the later

subperiod.
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Appendix: The TVP-VAR Method and Results
Al. TVP-VAR method
The TVP-VAR model emerges from the basic structural VAR model defined as follows:
AAz, = FAzZ, , +..+ FAy, , +u,t=s+1 ..,n, (A1)
where Az, denotes a k x1 vector of observed variables, and A F,...,F, denote the kxk matrices

of coefficients. The disturbance vector u, is a k x1 structural shock assumed to follow a normal

distribution of the form u, ~ N (0,X) where

o 0 0
10 e

=" oo 0 (A2)
0 0 o

To specify the simultaneous relations of the structural shock by recursive identification,

matrix A takes on a lower-triangular structure as follows:

1 0 0
a, . .

A= T . . . A3
Lo 0 (A3)
akl ak,kfl 1

The model in Equation (Al) is solved for the following reduced form specification:
Az, =BAz , +..+BAz_ +A'Se, & ~N(01,), (A4)
where B = A'F for /=7, .., s . Stacking the elements in the rows of the Bs to form g
(k?sx1vector) , and defining X, =1, ®(Az,.,, ..,Az_,) , where ® denotes the Kronecker

product, we can rewrite the model as follows:

Az, = X f+A'Ss, (5)
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By allowing the parameters in the equation to change over time, we can rewrite the model

in the following specification:”

Y, =X B +A e  t=stln, (A6)
where the coefficients g,, and the parameters A and X, are all time-varying. To model the
process for these time-varying parameters, Primiceri (2005) assumes the parameters in Equation

(6) follow random-walk processes. Let & = (8,;, @y, &;,, &y, -, &) denote a stacked vector

of the lower-triangular elements in A and h =(h,,...h,)" with h, =logo} for j=1,.. .k,

t=s+1,...,n. Thus,

I 0 0 O
B =P TUg, “t
' U, 0 £, 0 0
= u , ~ ,
M =Rt U, 00 0 3,

for t=s+1,...,n, where S, ~ N(”ﬂo’Zﬂo)’ ag,y ~ N(yao,zao) and h,, ~ N(uho,zho).

This methodology exploits the salient features of the VAR model with time-varying
coefficients to estimate a six variable VAR model (world oil production, real oil price, China’s
industrial production, China’s CPI, China’s real exchange rate, and China’s interest rate),
focusing on the dynamics of the interest rate adjustments in relation with both the world oil
production and the oil price. By allowing all parameters to vary over time, this paper examines
the assumption of parameter constancy for the VAR’s structural shocks based on the standard

recursive identification procedure known as the Choleski decomposition. We achieve

* See Nakajima (2011) and Pimiceri (2005) for further details on the TVP-VAR methodology.
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identification by imposing a lower triangular representation on matrix A . However, it is worth

noting that, as long as the world oil production is ordered first and the oil price ordered second,
which are standard assumptions as in Kilian (2009), changes of ordering between China’s

variables do not the affect identifying unique oil production and the oil price shocks.

A2.  TVP-VAR results

Table 1 reports the posterior estimates computed using the MCMC algorithm based on keeping
10,000 draws after 1,000 burn-ins.®> We perform diagnostic tests for convergence and efficiency.
The 95-percent credibility intervals include the estimates of the posterior means and the
convergence diagnostic (CD) statistics developed by Geweke (1992). We cannot reject the null
hypothesis of convergence to the posterior distribution at the conventional level of significance
(see Table Al). In addition, we also observe low inefficiency factors, confirming the efficiency

(see Figure Al) of the MCMC algorithm in replicating the posterior draws. These results indicate

that all three sets of parameters (X, ,%, , X, ), as described in Equation (A7), do change over

time.

® The MCMC method assesses the joint posterior distributions of the parameters of interest based on certain prior
probability densities that are set in advance. This paper implements the code of Nakajima (2011) by assuming the

following priors: T , ~ IW (25,0.011), (Za)i_2 ~ G(4,0.02), (Zh)i_2 ~ G(4,0.02), where (Za)i_2 and (Zh)i_2 are

B
the i" diagonal of elements of Zqand Zh respectively. IW and G denote the inverse Wishart and the Gamma

distributions, respectively. We use flat priors to set initial values of time-varying parameters such that:

o = Hag = Hiy =0 and Zﬂo =2a0 :Zho =1.
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Table Al:

Posterior estimates results

Parameters Mean Std Dev. 95% Intervals Geweke CD Inefficiency
Epi 0.0023 0.0003 [0.0019, 0.0029] 0.047 16.85
Ep)2 0.0023 0.0003 [0.0018, 0.0029] 0.170 16.45
E 01 0.0054 0.0015 [0.0034, 0.0089] 0.004 72.69
(Za)2 0.0055 0.0014 [0.0034, 0.0088] 0.023 75.15
Ep)1 0.1131 0.0690 [0.0137, 0.2746] 0.444 228.31
(Zh)2 0.1204 0.0331 [0.0686, 0.1999] 0.442 83.12
Note: The estimates of =, and =, are multiplied by 100.
Figure Al.  Estimates of the moments and posterior distributions of the model
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Figure A2:  Posterior estimates for the stochastic volatility of the structural shock
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