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Abstract

This paper forecasts inflation in China over a 12-month horizon. The analysis runs 15 al-
ternative models and finds that only those considering many predictors via a principal
component display a better relative forecasting performance than the univariate bench-

mark.
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Forecasting inflation in China

Tiivistelma

Tutkimuksessa ennustetaan Kiinan inflaatiota kdyttden viittdtoista erilaista mallia. En-
nustehorisontti on yksi vuosi. Tulosten mukaan, jotka kokoavat informaatiota monesta en-
nustemuuttujasta padkomponenttianalyysilld, ennustavat paremmin kuin yhden muuttujan

autoregressiivinen malli.

Asiasanat: inflaation ennustaminen, runsas tilastoaineisto, pddkomponenttianalyysi, Kiina
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1 Introduction

Economic forecasting is important for real-world decision-making. In this regard, forecast-
ing inflation is fundamental, since expectations of inflation affect, inter alia, central bank
decisions regarding the future path of monetary policy and in turn private sector consump-
tion and investment decisions. To be sure, there is much scope for improving economic
forecasts. Notably, it is striking that prevalent techniques usually employ a handful of vari-
ables in the process of forecasting economic time series, despite the fact that economic
agents operate in a data-rich environment (e.g., Bernanke and Boivin, 2003; Stock and
Watson, 2000).

This paper is concerned with the forecasting of inflation in China. It reports on ex-
ercises in theory-based, atheoretical, and time series forecasting. Importantly, it also seeks
to advance our understanding of the usefulness of employing many predictors in forecast-
ing inflation. In particular, the investigation tackles the following questions: Can forecast-
ing inflation in China gain from using many predictors? How do these forecasts compare
with more traditional approaches to forecasting economic time series?

Producing accurate forecasts of inflation in China is important, for example, be-
cause its government includes a target for CPI inflation among its economic and social de-
velopment goals. Moreover, foreign observers have recommended a strategic focus on a
well-defined inflation anchor for the monetary authority (e.g. Goodfriend and Prasad,
2006). Further, China is increasingly seen as playing a role in price developments in ad-
vanced economies and elsewhere in the world (e.g. Kamin et al., 2006).

Yet the existing literature on forecasting inflation in China is still quite limited. Ger-
lach and Kong (2005) and Burdekin and Siklos (2008) compute inflation forecasts using
money demand. And Qin et al. (2006) compare the performance of an automatic leading
indicator method with a macroeconometric structural model for forecasting GDP and infla-
tion. This paper seeks to contribute to the existing literature. The next section describes the
econometric techniques used in forecasting inflation, provides details on the economic time
series feeding the empirical modelling, and reports inflation forecasts for China. Section 3

concludes.
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2 Forecasting inflation

Fifteen inflation forecasting models are employed. Table 1 outlines the models, which rep-
resent time series, Phillips curves, and vector autoregression (VAR) frameworks. The time
series approaches comprise an autoregressive (AR) model, an AR augmented with a prin-
cipal component (e.g. Faust and Wright, 2007), an ARMA model, and a structural time se-
ries model that employs the Kalman filter (Harvey, 1989).

The theory-based modelling entails seven different Phillips curve specifications:
three standard specifications applying the GMM technique, three further specifications us-
ing a dynamic general-to-specific modelling approach, and one Phillips curve with a prin-
cipal component added. Regarding the latter, Stock and Watson (1999), for instance, also
augment the Phillips curve by considering many predictors in forecasting US inflation.
However, Atkeson and Ohanian’s (2001) analysis casts doubt on the usefulness of Phillips
curves for forecasting inflation (see also Stock and Watson, 2007).

The analysis also runs four VAR systems, viz. a 4-variable (benchmark) VAR, a
bivariate VAR including only inflation and a principal component, and a 5-variable VAR
similar to the benchmark but including a principal component. The analysis also estimates
a 4-variable VAR in line with the benchmark, but with an inflation equation initially con-
sidering a data-rich set that is automatically reduced using PcGets (Hendry and Krolzig,
2005).

We employ monthly data and model the annual inflation rate, defined

aszw, = p,— p,_,,, where p denotes the price level in logs. The sample period runs from

1997M1 to 2007M5." The data-rich set used in some of the forecasting exercises considers
34 macroeconomic indicators available at monthly frequency for Mainland China. The
data are listed in Table 2 and comprise measures of real activity, exchange rates, share
prices, fiscal and monetary policy, and commodity and producer prices. The data also in-
clude the components of the OECD Composite Leading Indicator for China.

The investigation summarizes the information from the data-rich set by modelling
its variance structure via principal components analysis (see Johnson and Wichern, 2002).

The subsequent empirical analysis uses only the first principal component - with highest

' The sample period for the models with the data-rich set starts in 1998MI1.
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loadings on heavy industrial sales, exports, imports, and light industrial sales - and explains
33% of the total variance. Figure 1 shows the inflation rate and the principal component.

Regarding the stationarity properties of the inflation rate in China, an augmented
Dickey-Fuller (ADF) test rejects the unit root hypothesis at the 1% level. Logs are also
taken of the 34 macroeconomic time series whenever possible, and annual growth rates are
computed. And all the variables are stationary according to ADF or KPSS tests.

Table 3 displays the root mean square forecast errors (RMSFEs) from the runs of
the 15 models. These statistics are expressed relative to the univariate benchmark (AR-
TS1). All forecasts are 1-step ahead for the 12-month period 2006M6-2007MS5.

The lowest RMSFE corresponds to the VAR including only inflation and the prin-
cipal component (VAR3). The VAR model is closely followed by the Phillips Curve (PC4)
and the AR (TS2) models considering many predictors via the principal component. Thus,
like other researchers (e.g. Stock and Watson, 1999), we find that considering many pre-
dictors in forecasting inflation is relevant for China. However, these models only margin-
ally improve on the univariate benchmark AR-TS1. In fact, the AR-TS1 ranks fourth
among the 15 models considered in the modelling exercises.” The univariate AR model’s
forecasting performance is consistent with, for instance, the Marcellino et al. (2003) exer-
cises for the euro area. Finally, Figure 2 displays actual inflation and three sets of 1-step
ahead forecasts computed using time series, Phillips curve and VAR models. Notably, all

the models track well the increase in inflation at the end of the sample.

3 Conclusion

This paper forecasts inflation in China employing a range of alternative frameworks.
The modelling finds that only VAR, Phillips curve, and time series models considering

many predictors via a principal component outperform the univariate benchmark.

2 We also estimated TS2, PC4, VAR2 and VAR3 adding the second principal component obtaining the high-
est loadings for yuan-yen exchange rate, purchasing prices for raw materials, and producer prices. This com-
ponent explains 15% of total variance. Only for PC4 and VAR2 are the resulting forecasts improved (mar-
ginally in the case of PC4), but they still do not outperform the benchmark (AR-TS1).
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Table 1 Inflation forecasting models

Models | Code | Model description
Time series
Auto regressive model starting from 12-lag speci-
1 | AR TS1 | fication reduced using PcGets. OLS used in esti-
mating the final model.
2 | AR with principal component TS2 | TS1 model augmented with principal component.
Auto regressive moving average model of order
3 | ARMA TS3 | (1,1) estimated using the ML technique; forecasts
computed recursively.
Structural time series model estimated using ML
4 | Structural time series model TS4 | technique; forecasts computed using Kalman fil-
ter; Harvey (1989).
| Phillips curves
Standard Phillips curve model, with 1-period
5 | Phillips curve benchmark 1 PC1 | lagged inflation and current period HP-filtered
output gap as regressors, estimated using GMM.
6 | Phillips curve benchmark 2 PC2 | As PCl including an AR(2) error term.
7 | Open-economy Phillips curve PC3 | As PCl including the NEER exchange rate.
8 Phillips curve with principal PC4 | As PC1 with principal component added.
component
Phillips curve model using backward looking,
dynamic, specification, e.g. Scheibe and Vines
9 Phillips curve ADL backward- PC5 (2005), and applying Hendry and Krolzig’s
looking (2005) automatic GETS technique. Includes
measure of ‘expected’ output gap computed using
STSM and Kalman filter.
As model PC5 and including a measure of ex-
. . ected inflation —a hybrid, e.g. Scheibe and Vines
10| Phillips curve ADL hybrid PC6 I()2005). ‘Expected’ ir}llﬂation,gand output, com-
puted using STSM and Kalman filter.
11 | Phillips curve ADL hybrid-open PCT giemodel PC6 and including NEER exchange
| VARs
4-variable VAR including inflation, output gap,
12 | VAR benchmark VARI NEER exchange rate, anc%y broad money.p o
13 | VAR with principal component VAR2 | VARI including a principal component.
14 | VAR with principal component VAR3 VAR including only inflation and a principal
component.
4-variable VAR model including inflation, output
gap, NEER exchange rate, and broad money. A
15 | VAR with data-rich set VAR4 | data-rich set of 32 variables is considered and
automatically reduced in the inflation equation;
Hendry and Krolzig (2005).

Notes.- ML: maximum likelihood; GMM: generalised methods of moments; ADL: auto regressive distributed lag model;
GETS: general-to-specific; OLS: ordinary least squares; STSM: structural time series model; VAR: vector auto regression.
NEER: nominal effective exchange rate. The instrument set in models PC1-PC4 includes lags 1-2 of the inflation rate and 1-3
of the output gap. Models VAR1, VAR2 and VARS are reduced using the programme JMulTi, where coefficients with t-values
below 1.67 are eliminated.

12
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Table 2 China, 1998M1-2007M5, Data definitions and sources

No. Data series Source
1 |CPI, China Monthly Economic Indicators, own calculations CEIC
2 |Cargo handled at ports (tonnes) OECD
3 |Enterprise deposits (CNY) OECD
4 |Exports CEIC
5 |[Government expenditure CEIC
6 |Government revenues CEIC
7 [Imports from Asia (USD) OECD
8 |Imports CEIC
9 [Industrial production (real, levels), own calculations PBoC, IFS
10 |Industrial sales (value), collective ownership CEIC
11 [Industrial sales (value), heavy industry CEIC
12 |Industrial sales (value), light industry CEIC
13 |Industrial sales (value), state owned enterprises CEIC
14 |Nominal (benchmark) lending interest rate CEIC
15 [Loans, financial institutions CEIC
16 MO CEIC
17 (M1 CEIC
18 |[M2 CEIC
19 INEER (nominal effective exchange rate) IFS
20 [Oil price IFS
21 |Producer prices, y-0-y CEIC
22 |Chemical fertilizer production (tonnes) OECD
23 |Production of coal CEIC
24 |Production of electricity CEIC
25 [Production of natural gas CEIC
26 |Non ferrous metal production (tonnes) OECD
27 |Production of crude oil CEIC
28 |Purchasing prices (raw materials), y-o-y CEIC
29 |REER (real effective exchange rate) IFS
30 |Retail sales OECD
31 [Savings deposits, value CEIC
32 |Shanghai Composite Index CEIC
33 [Shenzhen Composite Index CEIC
34 |Yuan-USD spot exchange rate CEIC
35 |Yuan-yen spot exchange rate CEIC

Note: CEIC = Macroeconomic, Industry and Financial time series databases for Asia and Emerging Markets;
IFS=International Financial Statistics; OECD = OECD Main economic ilndicators; PBoC = People's Bank of
China Quarterly Statistical Bulletin.

13



Aaron Mehrotra and José R. Sanchez-Fung

Forecasting inflation in China

Table 3 Forecasting 12-month inflation in China, 2006M6-2007M5
Relative root mean square forecast errors (RMSFEs), 1-step ahead forecasts

Models Relative

RMSFEs
1 TSI 1.000
2| TS2 0.994
3| TS3 1.354
4 | TS4 1.143
5 | PCI 1.112
6 | PC2 1.121
7| PC3 1.090
8 | PC4 0.992
9 | PGS 1.162
10 [ PCé6 1207
11 | PC7 1376
12 | VARI 1 599
13 | VAR2 | 33570
14 | VAR3 0.931
15 | VAR4 1 304

Note: RMSFEs relative to AR (TS1) model.

14
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Figure 1 China, Inflation and principal component, 1998M1-2007M5
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