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As the second largest economy, China intrigues heated debates among
policymakers and researchers alike on how fast its economy will grow in the
future and how truthfully the official data reflect its actual economic growth.
Patrick Higgins and Tao Zha from the Atlanta Fed and Karen Zhong from
Shanghai Advanced Institute of Finance develop a replicable econometric
model to shed light on these issues.
THE question of how fast the Chinese economy will grow continues to
intrigue policymakers and researchers alike. In a recent paper, Harvard
economist Robert J. Barro (2016) estimates that China’s economic growth per
year “is likely to fall soon to a range of 3.5-4.5%,” adjusted by a 0.5%
population growth rate. The Chinese media, however, has expressed a less
pessimistic view, suggesting that the future (real) GDP growth path will
resemble an L-shape path (i.e., stabilizing around the current level of 6.5%
per year). Professor Daokui Li at Tsinghua University, a former member of
the Monetary Policy Committee of the People's Bank of China, whose views
are considered representative of Chinese academia , offers the even more
hopeful view that the future growth path likely will take a U-shape.
Somegovernment officials, including the press representative of China
National Bureau of Statistics (NBS), Laiyun Sheng, have echoed this
academic optimism.
In addition to these divergent views, there is widespread suspicion that the
GDP growth rates published by the NBS have overstated actual growth in
China, especially for the last several years. New research from Clark,
Pinkovskiy, and Sala-i-Martin (2017), however, confronts this skepticism
with the help of satellite-recorded data on nighttime lights, using these data
“as an independent benchmark for comparing various published indicators”
of the Chinese economy. These authors provide evidence that China’s GDP
growth may be underestimated rather than exaggerated. The pros and cons
associated with the quality of GDP statistics have been extensively discussed
in, for example, Holz (2013), Fernald, Malkin, and Spiegel (2013), and Nie
(2016). All of these debates imply that we should not simply abandon official
GDP statistics without viable and authoritative alternatives.

http://voxchina.org/

submissions@voxchina.org

info@voxchina.org

The most urgent problem facing policymakers today is a lack of rigorous and
systematic research in the evaluation of out-of-sample forecasts of China's
macroeconomy. The dearth of this research is surprising, as China has
emerged as the second largest economy in the world. For the Federal Reserve
System and many other central banks, macroeconomic forecasting is an
integral part of the policymaking process. In this context, timely policy
projections based on Chinese macroeconomic data are badly needed.
The econometric forecasting model
In a recent paper, we develop a replicable econometric model—a Bayesian
vector autoregression—to forecast China's macroeconomy, with an emphasis
on GDP growth and consumer price index (CPI) inflation (i.e., the two
predominant variables studied by many central banks for monetary policy
analysis). Some models, such as China's Annual Macroeconomic Model,
developed jointly by the Chinese Academy of Social Science and the NBS
(CASS-NBS), and China's Quarterly Macroeconomic Model, developed by
Xiamen University (CQMM), do not have complete information about the
model structures necessary for independent evaluation. Replicable models
like ours are desirable because their forecasting performance can be evaluated
objectively and on a continual basis.
For two main reasons, our model outperforms a host of other popular
forecasting models used in the literature, as well as the average forecasts
provided by the Blue Chip Economic Indicators surveys of commercial
forecasters. First, we include the key variables that influence output growth,
such as M2 supply—the primary monetary policy instrument in China—and
investment. If the model missed these variables, it would misrepresent reality
and its forecasting performance would deteriorate. Second, we impose on the
model the presumption that these macrovariables tend to move together over
the long-run. Because of this comovement belief, often called “the
cointegration prior,” the model’s predictability is especially strong over the
forecast horizon of three to four years:
The average forecast error for predicting annual GDP growth over the fouryear horizon from 2011 to 2015 is less than 0.8%, compared to the 2-4% error
produced by other models.
The average forecast error for predicting annual CPI inflation over the fouryear horizon from 2011 to 2015 is less than 0.4%.
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For the U.S. economy, forecasting inflation from replicable models is a top
priority for policymakers and academic researchers (Stock and Watson 2007).
For China, however, it is the ability to predict GDP growth that is most
important for policy analysis. While our model is competitive with other
models in predicting CPI inflation, its superior performance in predicting
GDP growth lends it credibility for policy projections and other analyses.
A major consequence of future GDP growth
Based on our model’s simulations, China’s GDP growth likely would slow to
5.5%-6% if the government were willing to reduce the growth of fixed-asset
investment (FAI) from 15% to 8%. According to our estimation, a five
percentage point reduction in the current FAI growth rate would lead to a onehalf percentage point fall in GDP growth, but would increase the
consumption-output ratio by 20% from the current level over the five-year
horizon. This tradeoff between consumption and investment is difficult to
quantify without an accurate forecasting model. Our simulations indicate that
rapid adjustments in reducing investment growth would run the risk of
significantly slowing the economy.
If such a tradeoff were to occur in the future, it would be the result of China’s
imbalanced growth in the past. Figure 1 provides two striking facts about
China’s economy that are seldom discussed but are essential for
comprehending the country’s growth prospects. Consumption as a fraction of
GDP steadily declined during the observed period of rapid GDP growth (the
bottom chart of Figure 1), while investment as a fraction of GDP steadily
increased during the same period (the top chart of Figure 1).
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Figure 1: Consumption and investment rates in China. GCF stands for
gross capital formation (investment) and HHC stands for household
consumption. Data sources: CEIC and the National Bureau of Statistics

How important is the rise of the investment rate to GDP growth? A growthaccounting exercise shows that capital deepening—enabled by investment—
accounts for the majority of GDP growth, about 74%, between 1998 and 2011.
There is no question that a boom in investment has driven China’s growth.
What is less known is that much of this investment went into overcapacity
and real estate. When the People’s Bank of China (PBC) implemented
contractionary monetary policy after 2009’s unprecedented monetary
stimulus, the intention was to reduce bank loans for real estate, infrastructure,
and other industries with overcapacity, such as steel, cement, and shipping.
But the rapid rise of shadow banking products during the period of 2010-2015
ran counter to the monetary policy reforms aimed at correcting the
overinvestment in these industries (Chen, Ren, and Zha 2017).
The role of monetary policy in predicting the future
Despite these recent problems, Chinese monetary policy still plays an
important role in promoting economic growth through investment. Unlike
interest rate-based monetary policy in many countries, Chinese policy is
quantity-based. That is, the PBC has used M2 growth as its primary policy
instrument, even as it now contemplates a gradual transition to using interest
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rates as a major tool. Indeed, in Premier Li’s speech at the 2017 National
People’s Congress, monetary policy was specified at 12% M2 growth in 2017
in order to support the overarching target of 6.5% GDP growth. Notably, our
simulations show that M2 growth has much stronger predictive power than
interest rates for forecasting investment and GDP growth.
Figure 2 plots the model’s unconditional (benchmark) forecasts of GDP
growth, CPI inflation, and M2 growth based on the data available through
June 2016. The .68 probability bands display a degree of uncertainty about
the historical forecast errors, with the lower probability band of GDP growth
dipping as low as 3.5%. According to the most likely path (marked by the
solid lines), however, the model supports an L-shape path of GDP growth that
hovers around 6.5% over the next four years.
Figure 2: Unconditional out-of-sample forecasts made in June of 2016,
expressed as annual growth rate (%). The dotted lines indicate .68
probability bands.
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Given the model’s credibility in out-of-sample predictions, we use
simulations to analyze alternative policy scenarios. For the U.S. and other
developed countries, the impact of interest rates on the aggregate real
economy has proven to be powerful, at least in the short-run. The PBC has
been planning to use interest rates, such as the repo rate, as a major policy
instrument. It is informative, therefore, to see how changes in future interest
rates affect the Chinese economy. We consider policy scenarios in which
either the seven-day market repo rate rises to 3.5% or the one-year benchmark
deposit rate rises to 2.5% from 2017 to 2020. Table 1 shows that the impact
of these rate increases on GDP growth is marginal relative to the
unconditional forecast path. This finding, though not surprising for the
Chinese economy, is contrary to the conventional wisdom that is applicable
in many other countries.
Table 1: The forecasts are made for the estimation period of January
2000 through June 2016. “Unconditional'” is the model's benchmark
forecast. “On M2'” indicates forecasts conditional on the path of slower
M2 growth specified in the text. “On repo'” indicates forecasts
conditional on the path of higher repo rates specified in the text. “On
deposit rate” indicates forecasts conditional on the path of higher
deposit rates specified in the text.
Horizon

Unconditional On M2

On repo

On deposit rate

2016

6.7

6.7

6.8

6.9

2017

6.6

6.1

6.6

6.9

2018

6.6

5.9

6.6

6.8

2019

6.6

5.9

6.6

6.8

2020

6.7

6.0

6.7

6.9
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For interest rates to be more effective than M2 growth as a monetary policy
instrument, the government must “let financial markets play a greater role in
determining the allocation of capital and economic resources” (Brunnermeier,
Sockin, and Xiong 2017). As the financial system in China is still far from
being fully developed, it is prudent to make policy projections conditioned on
changes in M2 growth rather than on interest rates.
We also consider a policy scenario in which M2 growth would slow from 12%
in 2016 to 10% in 2017 and finally to 9% thereafter, which is (in magnitude)
much less dramatic than the interest rate increases considered above.
Predicted CPI inflation is slightly lower than the unconditional forecast path,
but the prediction of future GDP growth is considerably lower, down from
6.6% to 5.9% (Table 1). As changes in M2 growth exert more influence on
GDP growth than do similar changes in interest rates, our forecasting model
serves as a practical tool for gauging the dynamic impact on the Chinese
economy of the transition from M2 growth to interest rates as the primary
policy instrument.
Author’s note: The views expressed herein are those of the author and do not
necessarily reflect the views of the Federal Reserve Bank of Atlanta or the
Federal Reserve System.
(Patrick Higgins, Federal Reserve Bank of Atlanta; Tao Zha, Federal Reserve
Bank of Atlanta; Karen Zhong, Shanghai Advanced Institute of Finance,
Shanghai Jiao Tong University.)
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