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Sophia Chen, Lev Ratnovski and Pi-Han Tsai 
 
 
Credit and fiscal multipliers in China 
 
 
Abstract  
We estimate credit and fiscal multipliers in China, using subnational political cycles as a source of 

exogenous variation. The tenure of the provincial party secretary, interacted with the credit and 

fiscal expenditure used in other provinces, instruments for provincial credit and government ex-

penditure growth. We find a fiscal multiplier of 0.75 in 2001-2008, which increased to 1.2 in 2010-

2015, consistent with higher multipliers in a slower economy. At the same time, a credit multiplier 

of 0.2 in 2001-2008 declined to close to zero in 2010-2015, consistent with credit saturation and 

credit misallocation. Our results suggest that credit expansion cannot further support economic 

growth in China. The flip side is that lower credit growth is also unlikely to disrupt output growth. 

Fiscal policy is powerful, and can cushion the macroeconomic adjustment to lower credit intensity. 
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I Introduction  
The Chinese economy has been growing at 13.5 percent on average since 2001. The growth has 

slowed after the Global Financial Crisis (GFC). In response, China adopted accommodative macro-

economic policies, including a major credit expansion. Credit to private non-financial sector has 

more than doubled since 2001, exceeding 210 percent of GDP in 2016 (BIS, 2018). The BIS-defined 

credit-to-GDP gap—a measure of financial vulnerability based on the deviation of the credit-to-

GDP ratio from its long-term trend—is the second highest among 44 economies covered by BIS, 

after Hong Kong SAR. 

The credit boom raises two concerns. The first is the risk of a financial bust leading to an 

economic slowdown. Such a reversal of a credit boom is a known macroprudential risk (Dell’Ariccia 

et al., 2016). In China, this risk may be amplified by the fact that rapid credit growth induced the 

expansion of a less-regulated shadow banking sector (Acharya et al., 2016; Chen et al., 2017B). The 

second concern is declining credit efficiency, associated with credit saturation and credit misalloca-

tion. Credit misallocation in China has been well documented. Deng et al. (2015) give evidence of 

credit directed to real estate and land purchases, with little macroeconomic effect beyond higher real 

estate prices. Song et al. (2011), Bai et al. (2016), and Cong et al. (2017) show that credit is often 

directed to state-owned enterprises (SOEs), which are less productive than private firms. Huang et 

al. (2017) and Ru (2018) show that SOE loans crowd out the investment of private firms. Yet from 

a policy perspective, declining credit efficiency is not only a challenge but also an opportunity. 

When credit efficiency is already low, policies that aim to reduce credit growth can be implemented 

with a small impact on output. To further reduce this impact, other policy means—such as a fiscal 

stimulus—may be used to cushion the adjustment. 

The exceptionally high credit-to-GDP ratio and credit-to-GDP gap imply that China may 

be at a critical point in managing its credit boom. Consistent with this, the Chinese authorities have 

recently invigorated their efforts to stem credit growth. The increase in the domestic credit-to-GDP 

ratio has declined from about 14 percentage points per year in 2009-2016 to about 5 percentage 

points in 2017 (BIS, 2018). This helped reduce the credit gap. Yet to correct a still high credit-to-

GDP ratio, China needs a further slowdown in credit growth. 

Assessing the real implications of China’s transition to lower credit growth hinges on an-

swering several critical questions. How much did credit contribute to China’s output growth histor-

ically? Has new credit become less effective as the economy became saturated with credit? What 

would be the output drag from lower credit growth in China? Can the real impact of China’s transi-

tion to lower credit growth be cushioned by fiscal policy? This paper aims to address these questions 

by estimating the causal effects of credit and of government expenditure on output growth in China 
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in 2001-2015. The causal effect of government expenditure on output is the fiscal multiplier whereas 

the causal effect of credit on output relates to credit effectiveness; in this paper we call it “the credit 

multiplier”. 

It seems essential in the Chinese context to estimate credit and fiscal multipliers jointly. 

China uses credit growth as a policy tool, setting policy-driven targets for aggregate credit and its 

allocation (Tao, 2006; Li et al., 2008; Wong, 2011). Theory suggests that credit growth supports 

real activity through wealth effects and a financial accelerator mechanism (Bernanke and Gertler, 

1989; Kiyotaki and Moore, 1997; Gilchrist and Zakrajsek, 2012). Cross-country empirical studies 

confirm a positive relationship between credit growth and GDP growth, operating through private 

consumption and private investment (e.g. Dell’Ariccia et al., 2016). To the extent that credit and 

fiscal stimuli can complement or substitute each other to achieve desired economic outcomes, it is 

important to understand their joint effects on output both for policy purposes and for correct empir-

ical identification. 

However, the estimation of multipliers is empirically challenging, because macroeconomic 

policies are rarely exogenous to macroeconomic conditions. Fiscal expenditure may increase during 

economic upturns because of looser budget constraints, or during the downturns under a countercy-

clical fiscal policy. Credit is endogenous because credit demand and possibly credit supply are pro-

cyclical (Bernanke and Gertler, 1995; Adrian and Shin, 2010). An empirical identification of the 

multipliers therefore requires policy shocks that are exogenous to macroeconomic conditions.  Fol-

lowing Nakamura and Steinsson (2014), we study the effect of a relative credit or expenditure shock 

in one region—compared to other regions—on its relative output. We use provincial credit and 

expenditure shocks stemming from subnational political cycles, as we will describe below, as a 

source of such exogenous variation. We use fixed effects to control for aggregate macroeconomic 

conditions and centralized fiscal, monetary, and exchange rate policies. 1 In addition, our estimate 

of the fiscal multiplier captures expenditure shocks that are independent of tax adjustments because 

variations in provincial expenditure has little or no effects in local residents’ tax burden due to 

characteristics of fiscal federalism in China in our sample period. 

We achieve identification in three steps. In the first step, we note that the tenure of provin-

cial party secretaries is a source of exogenous variation in credit and fiscal expenditure in Chinese 

                                                 
1 For example, the literature of fiscal multipliers often uses shocks to military spending; see Spilimbergo et al., 2009, 
for a review. Some literature on fiscal multipliers has addressed the endogeneity problems with structural vector auto-
regressions (VAR). However, the validity of VAR results hinges on the model’s structural assumptions. In the context 
of China, Wang and Wen (2013) estimates a fiscal multiplier of 2.83 in the short-run and 6.51 in the long-run. There 
are also some literatures applying instrumental approach to estimate the fiscal multipliers in China. In a framework 
similar to Nakamura and Steinsson (2014), Guo et al. (2016) use central-local earmarked transfers interacted with a 
dummy variable for National Poor Counties status as an instrument for local public spending.  Their estimate of the 
county-level fiscal multiplier is about 0.6. 
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provinces.2 This is based on two formally-tested observations. The timings of the appointments (and 

reappointments) of provincial party secretaries are largely predetermined by the tenure of the pre-

vious secretary and the national political cycle. Consequently, they are unrelated to local economic 

conditions. Moreover, provincial party secretaries have incentives to use stimulus policies at strate-

gically important times during their tenure to improve the prospect of their retention or promotion. 

The use of subnational political cycles in China as the identification strategy for causal inference 

was pioneered by Guo (2009) and subsequently applied to examine the changes in corporate behav-

ior during leadership transitions (An et al., 2016; Feng and Johansson, 2017).3 In the second step, 

we disentangle a single tenure-based instrument for provincial stimulus into two instruments: for 

credit growth and for public expenditure growth. We do that by interacting the tenure of the provin-

cial party secretary with credit and expenditure growth in all other provinces. We verify that, all 

else equal, provincial stimulus is more likely to be provided through fiscal (credit) means when 

other provinces have higher expenditure (credit) growth.4 In the third step, we verify that the exclu-

sion restriction is satisfied. We show that neither the tenure of the provincial party secretary nor the 

type of stimulus in other provinces affect the relative output growth in the province other than 

through their effect on the province’s stimulus mix. 

For the whole 2001-2015 period of our analysis, the instrumental variables (IV) estimation 

yields a fiscal multiplier of 0.8 and a credit multiplier of 0.2. The fiscal and credit multipliers esti-

mated jointly are lower than those estimated separately, suggesting that provinces use fiscal and 

credit stimuli as complements. The IV estimation gives higher point estimates for the multipliers 

than the Ordinary Least Squares (OLS) estimation, consistent with countercyclical macroeconomic 

policy (i.e. more credit and expenditure growth in response to slower output growth). Overall, the 

results are highly robust to alternative estimation techniques.  

We further consider the evolution of the fiscal and credit multipliers, contrasting periods 

before and after the GFC. In China, the GFC marked the transition to lower output growth and 

higher credit growth. We find that the fiscal multiplier has increased from 0.75 in 2001-2008 to 1.2 

in 2010-2015.5 This increase is consistent with the findings that fiscal multipliers are generally 

higher in a slower economy (Auerbach and Gorodnichenko, 2012; Baum et al., 2012; Blanchard 

                                                 
2 The provincial party secretary is the de facto person in charge of the province while the provincial governor takes the 
second political ranking in the province (Li and Zhou, 2005). In alternative specifications (not reported), we substituted 
province secretary’s tenure with province governor’s tenure. Our main conclusions are not affected although the effects 
are in general smaller. 
3 The causal inference based on political outcomes that are unrelated to local conditions resembles that achieved by 
studying the outcomes of marginal elections in U.S. and other countries (as in Lee, 2008, and the later literature; see 
Lee and Lemeieux, 2010, for a review).  
4 In practice, local governments may stimulate the economy through the credit market (“credit stimulus”) by directing 
banks to lend more or directing SOEs to borrow more. 
5 The pre-GFC fiscal multiplier estimate is consistent with the 0.84-1.1 range estimate in He et al. (2009). 
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and Leigh, 2013). We further find that the credit multiplier has declined from 0.2 in 2001-2008 to 

close to zero in 2010-2015.6 A decline in the credit multiplier is consistent with credit saturation 

and credit misallocation, identified in the earlier reviewed literature.  

The findings on the evolution of credit and fiscal multipliers for China have important 

policy implications. First, they suggest that credit expansion has contributed to output growth in 

China before the GFC. However, following China’s transition to higher credit growth after the GFC, 

the effect of additional credit on output have become negligible. Overall, our results suggest that, at 

present, a reduction in credit growth is unlikely to disrupt output growth, if the least effective types 

of credit—such as those to SOEs—are cut first. This conjecture is consistent with anecdotal evi-

dence in 2017 when sharply lower credit growth led to only a negligible reduction in output growth.7 

Further, the high fiscal multipliers suggest that should lower credit growth begin to impact output, 

a fiscal stimulus may be used to cushion the adjustment.  

We also explore the cross-province heterogeneity of credit and fiscal multipliers. We find 

that the fiscal multiplier is substantially lower in provinces with a less profitable SOE sector, con-

sistent with less-effective SOEs being a drag on the fiscal resources. We find no evidence that the 

multipliers are different in provinces with high or low house price growth (a proxy for the household 

credit boom) or real GDP per capita (a proxy for the level of development). 

Finally, we study the effects of fiscal and credit stimuli on industry composition. We find 

that both credit and fiscal expansion boost construction and manufacturing. The result that credit 

matters for construction and manufacturing is unsurprising, because these sectors tend to be credit 

dependent. The result that fiscal stimulus has a similar industrial bias is less evident. Yet it is con-

sistent with the observation that fiscal stimulus historically has been targeted at infrastructure and 

related industries (Wong, 2011).8 In contrast, both credit and fiscal stimuli have a low or, post GFC, 

negative impact on the services sector, consistent with the crowding out effect.  

The rest of the paper proceeds as follows. Section II discusses our data and identification 

strategy. Section III presents the results. Section IV discusses robustness and measurement issues. 

Section V concludes. 

 

                                                 
6 We exclude year 2009 from the split-sample estimations to focus on the “normal times” multipliers. 
7 One caveat is that an abrupt reversal in credit growth may affect financial stability. This type of nonlinear response is 
not captured by our analysis. 
8 For example, in the 2008-2009 fiscal stimulus in China, transportation and power infrastructure accounted for the 
highest share of expenditure (37.5 percent) and health and education for the lowest (3.8 percent), according to the 
National Development and Reform Commission. Prior literature suggests that local policymakers prefer to spend on 
infrastructure because that leads to more easily quantifiable outputs (O’Brien and Li, 1999; Jin et al., 2005; Luo et al., 
2010). 
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II Data and method 
We collect macroeconomic and political data for 31 provincial units of China: 4 centrally adminis-

trated cities (Beijing, Shanghai, Tianjing, and Chongqing), 22 provinces, and 5 autonomous regions 

(Guangxi, Inner Mongolia, Ningxia, Tibet, and Xinjiang). The key macroeconomic variables of in-

terest are provincial GDP, provincial fiscal stance, measured as total expenditure, and provincial 

credit, measured as the sum of bank loans in domestic and foreign currencies granted in the province. 

The macroeconomic data is from CEIC China Premium Database and is deflated to 2010 RMB 

using national CPI. The political variable of interest—the tenure of the provincial party secretary—

is hand-collected from the Zheng Tan Wang website.9 The sample runs 2001-2015: it starts during 

the acceleration of market reforms in China in the early 2000s and ends before China’s transition to 

lower credit growth in 2016. Table 1 shows data summary statistics. 

Our empirical specification follows Nakamura and Steinsson (2014) in the context of U.S. 

states. We extend their empirical model to include both government expenditure and credit. Specif-

ically, we estimate the equation: 

  
  (1) 

 
where Yit is GDP, Git is government expenditure, CRit is credit, all in province i in year t. We include 

province and year fixed effects αi and γt. Province fixed effects capture time-invariant differences 

in output growth and other heterogeneity across provinces. Year fixed effects control for the aggre-

gate macroeconomic conditions and centralized fiscal, monetary, and exchange rate policies. As 

Nakamura and Steinsson (2014), we use two-year changes to capture the dynamics of multipliers. 

Hence, our model allows for a sluggish response of output to expenditure and credit.10 To account 

for the overlapping nature of observations, we cluster standard errors εit at the province level. Shocks 

to government expenditure and credit are normalized by the initial provincial GDP, so the stimulus 

is expressed in as percentage points of initial GDP. The coefficients βG and βCR capture the fiscal 

and credit multipliers respectively.  

One data advantage specific to our model relates to characteristics of fiscal federalism in 

China. Whereas provincial has most of the power in discretionary fiscal spending (as we will de-

scribe in Section IV.C), the taxation power is very centralized. The 1994 Tax Sharing Reform gave 

the central government most of the power in setting the tax rates and defining tax bases. Local 

                                                 
9 Source: www.zt360.cn.  
10 An alternative specification based on one-year changes in the variables, but with contemporaneous and one-year 
lagged regressors (not reported), produces similar results. 

2 2 2

2 2 2

,it it it it it it
i t G CR it

it it it

Y Y G G CR CR
Y Y Y

α γ β β ε− − −

− − −

− − −
= + + + +
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governments only have very restrictive power in setting minor tax rates within a limited range (Ah-

mad 2008). Thus, variations in provincial expenditure had little or no effects on variations of local 

tax burdens in our sample period. We are able to interpret the fiscal multiplier estimate βG as a fiscal 

spending multiplier independent of the implied adjustment in taxes. 

The main challenge in identifying the effect of government expenditure and credit on GDP 

is that the explanatory variables are likely endogenous. For this reason, we estimate equation (1) 

using an instrumental variables approach. We base the instrumentation on the literature on sub-

national political cycles in China, using the tenure of provincial party secretaries as a source of 

exogenous variation in credit and fiscal expenditure. This instrumentation strategy based on two 

observations. First, prior literature suggests that the timings of appointments (or reappointments) of 

provincial party secretaries are exogenous to provincial economic conditions. We confirm this in 

our data. Figure 1 plots the average two-year GDP growth in provinces with newly appointed party 

secretaries around the year of appointment relative to the growth in other provinces. It shows that 

there is no statistical difference in provincial growth rates in the three years prior to the appointments 

of a new party secretary compared to other provinces. Table 2 shows additional evidence that pro-

vincial GDP growth in the years preceding the appointments are not systemically above or below 

the national average. Figure 2 panels A and B show that the appointments largely occur either at the 

end of the previous secretary’s pre-determined 5-year tenure or following the national party con-

gress (Li and Zhou, 2005; Tsai, 2016). Second, party secretaries have incentives to use macroeco-

nomic stimulus at strategically important times during their tenure to improve the prospect of their 

retention or promotion. Figure 3 shows that provincial credit and expenditure growth peak towards 

the end of the first five-year term of the secretary, and then peak again in the middle of the second 

five-year term.11 Overall, provincial economic stimulus is positively associated with the tenure of 

the provincial party secretary.12  

Moreover, when choosing the modality of the stimulus, a province is more likely to use 

fiscal (credit) stimulus when other provinces have higher expenditure (credit) growth. Figure 4 panel 

A shows that provincial credit growth is associated with credit growth in other provinces, but not 

with expenditure growth in other provinces (all controlling for province and year fixed effects). 

Figure 4 panel B shows a similar pattern for the sensitivity of expenditure growth.  

                                                 
11 This is consistent with Guo (2009) who finds that county expenditure peaks in the third and fourth year of a county 
leader’s tenure.  
12 Note that the decrease in credit and expenditure growth in Figure 3 and 4 in years 8-9 of the tenure has little statistical 
importance, because the frequency of tenure over 7 years is very low: only 3 percent in our sample. According to the 
Party and State constitution, the term-limit of local officials is five years and they can stay at the same position at the 
maximum two terms. However, in practice, local officials face frequent political turnovers and few local officials can 
stay more than five years. Frequent political turnovers of provincial leaders are to avoid the rise of localism (Tsai, 2016). 
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Our identification uses these political cycle patterns as a source of exogenous variation in 

provincial stimulus policies. The “first stage” of our two-stage least squares (2SLS) regresses pro-

vincial credit and government expenditure growth on those in other provinces, interacted with the 

tenure of the provincial party secretary, after controlling for year and province fixed effects. This 

yields the fitted values of credit and expenditure growth for each province, which we use in the 

second stage regression. We report the results for the weak instrument test for all our IV specifica-

tions. The Cragg-Donald Wald F-test for excluded instruments comfortably exceeds the critical val-

ues tabulated by Stock and Yogo (2005).  

 
 

III Results 
A Credit and fiscal multipliers 
Our results on credit and fiscal multipliers in China over the entire 2001-2015 period are shown in 

Table 3. We report the credit multiplier estimated separately (columns 1-2), the fiscal multiplier 

estimated separately (columns 3-4), and credit and fiscal multipliers estimated jointly (columns 5-

6). In each case, we report OLS estimates first, followed by IV estimates. The multipliers capture 

the percentage change in GDP in response to the change in credit or in government expenditure by 

one percentage point of initial GDP. Column 6 of Table 3 shows our headline result—a credit mul-

tiplier of 0.2, and a fiscal multiplier of 0.8—jointly estimated in an IV specification. 

It is useful to compare the results obtained in various specifications of Table 3. The point 

estimates of credit and fiscal multipliers estimated separately (columns 1-4) are higher than those 

estimated jointly (columns 5-6). This suggests a positive correlation with credit and fiscal expendi-

ture, consistent with the simultaneous use of credit and fiscal stimuli. Consequently, a separate es-

timation of credit or fiscal multipliers has an upwards bias, as it omits the effect of other contempo-

raneous stimulus policies. The point estimates of credit and fiscal multipliers in the OLS estimation 

(columns 1, 3, and 5) are somewhat lower than those in the IV estimation (columns 2, 4, and 6). 

This is consistent with countercyclical macroeconomic policy: expenditure and credit growth are 

high when GDP growth is low, leading to a downward bias in the OLS estimates compared to the 

IV estimates that correct for this endogeneity. Interestingly, the wedge in OLS and IV estimates is 

higher for the credit multiplier than for the fiscal multiplier, possibly because budget constraints 

limit the amount of fiscal expenditure in recessions, but there are no similarly binding constraints 

on credit.  

To achieve identification, our instruments should satisfy the exclusion restriction: They 

should affect the dependent variable (provincial growth) only through the explanatory variables 
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(credit and fiscal expenditure), and not directly. There are three channels through which the exclu-

sion restriction may be violated in our setup. First, it is possible that stimulus in other provinces is 

associated with aggregate macroeconomic conditions. In our specification, this channel is absorbed 

by year fixed effects. Second, stimulus in other provinces may affect a province’s growth due to the 

spillovers from the neighboring provinces to the province in question.13 To address this concern, we 

control for macroeconomic policy stance in neighboring provinces in second-stage regressions. We 

verify that this does not affect our results. Third, the tenure of the provincial party secretary might 

affect the provincial growth through channels other than its effects on the province’s credit or fiscal 

expenditure. We verify that controlling for the tenure in second-stage regressions also does not af-

fect our results, and the party secretary’s tenure by itself has no statistically or economically signif-

icant effects on provincial GDP growth. We report these robustness tests in Table 4 columns 1 and 

2. When credit and expenditure in neighboring provinces and the tenure of provincial party secretary 

are added as controls, the estimated credit and fiscal multipliers are very similar to the baseline 

results reported in Table 3. The coefficients on the credit and expenditure in neighboring provinces 

are insignificant, suggesting that the spillovers of credit and fiscal policies across provinces are 

negligible. The coefficient on party secretary’s tenure is also insignificant, suggesting that the tenure 

by itself has no direct effect on provincial GDP growth.  

We report two more robustness results in Table 4. In columns 3 and 4, we report the base-

line specification estimated with weighted provincial GDP. The weighted estimation gives results 

that more accurately capture the country-wide macroeconomic effects of credit and expenditure 

growth. The magnitudes of the coefficients are very close to those reported in Table 3. Finally, in 

columns 5 and 6, we report the baseline specification where dependent and explanatory variables 

are detrended. This is a very demanding specification that controls not only for time-invariant dif-

ferences in growth rates across provinces, but also for time-invariant differences in the changes in 

growth rates in provinces over our sample period. Again, the resulting coefficients are very close to 

those reported in Table 3. 

 
 
B The evolution of the multipliers 
A central question in the policy debate on the effects of credit growth in China is whether the credit 

multiplier might have declined as the economy became more saturated with credit. Table 5 aims to 

shed light on this debate. We estimate the credit and fiscal multipliers separately over two periods: 

                                                 
13 Such spillover-related biases would be present in any “open economy multiplier” models. 
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2001-2008 and 2010-2015. We interpret these as “normal times” multipliers because they exclude 

the GFC period.14  

We find that the credit multiplier in China has substantially declined in recent years and is 

now close to zero. The credit multiplier was 0.2 in 2001-2008 (column 2) but is statistically insig-

nificant in 2010-2015 (column 4). The decline in the credit multiplier is consistent with previous 

findings that credit boom leads to credit misallocations and inefficiency. In contrast, the fiscal mul-

tiplier has increased from 0.75 in 2001-2008 to 1.2 in 2010-2015. The finding that the fiscal multi-

plier has increased as output growth slowed is consistent with the literature on the relationship be-

tween fiscal multipliers and the state of the economy.15 

 
 
C Provincial heterogeneity 
We next examine the heterogeneity of fiscal and credit multipliers across provinces. Heterogeneity 

may arise for several reasons. First, since credit and fiscal stimuli are often channeled through SOEs 

(Song et al., 2011; Bai et al., 2016; Cong et al., 2017; Huang et al., 2017; Ru, 2018), provinces with 

a more productive SOE sector may have larger multipliers. Second, since household credit can 

crowd out investment from productive businesses (Deng et al., 2015), provinces with larger housing 

booms may have smaller multipliers. Third, less developed provinces may have more “shovel-

ready” projects, leading to larger multipliers.  

To test the three different channels, we add to our baseline regressions the interactions of 

credit and expenditure growth variables with dummies indicating whether a province is above or 

below the median for SOE productivity (measured by average profit per SOE), house price growth, 

as well as provincial real GDP per capita. We define the median for SOE productivity and house 

price growth annually, but for GDP per capita over the whole period because the ranking of prov-

inces by GDP per capita is very persistent in our sample period.  

Table 6 presents the results. We find the strongest heterogeneity in the fiscal multipliers 

across provinces based on SOE profitability (columns 1-2): the fiscal multiplier is higher in prov-

inces with higher SOE profitability. This result implies that an inefficient SOE sector is a drag on 

the effectiveness of fiscal stimulus. Controlling for the fiscal multiplier, SOE profitability does not 

                                                 
14 Since the subsample estimates omit the GFC period (the observations based on 2007-09, 2008-10, and 2009-11 growth 
rates), the subsample estimates need not average up to the estimates for the full sample. During the GFC period, the 
credit multiplier appeared high, while the credit multiplier appeared low. Formal estimations during the GFC period are 
imprecise because of the short sample. 
15 The one-sided Z-scores for the difference between early and late sample IV estimates are 1.458 for credit and 1.682 
for expenditure, which are significant at the 10 percent and 5 percent respectively. 
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affect the credit multiplier.16 Furthermore, we find no evidence that fiscal or credit multipliers differ 

depending on provincial per capita income or house price growth (columns 3-6).  

 
 
D Industry effects 
There is a broadly held opinion that the Chinese economy can achieve a more sustainable growth 

path through a rebalancing from the manufacturing and construction sectors towards services. To 

shed light on how credit and fiscal policies may be used to achieve such rebalancing, we examine 

the effects of credit and fiscal expenditure on industry composition. We estimate the following re-

gression: 

 

   (2) 

 
where Indijt is the output of industry j in province i in year t. The coefficients βG and βCR capture the 

increase in industry output (in percentage points of GDP) in response to an increase in credit or in 

government expenditure by one percentage point of GDP. This specification thus disaggregates the 

output multiplier by sectors. Because sectoral outputs sum up to aggregate output, the sectoral mul-

tipliers βG and βCR for all sectors also sum up to the aggregate credit or expenditure multiplier.  

The results for sectoral multipliers are shown in Table 7. Panel A reports the results for the 

full sample. Panel B reports the results for the 2010-2015 period. We report the results for construc-

tion (columns 1-2), manufacturing (columns 3-4), and services excluding financials (columns 5-6). 

As before, we report the OLS estimates first, followed by IV estimates. The effect of fiscal and 

credit stimulus on industry growth can be inferred by dividing βG and βCR by the share of the sector 

in GDP. This calculation is shown in Panel C. The results show that credit and fiscal expenditure 

have the largest effect on manufacturing and, somewhat less so, on construction. This is consistent 

with the observation that fiscal stimulus often targets manufacturing. The stimuli have the smallest 

effect on the services sector. Moreover, over 2010-2015, credit stimulus might have constrained the 

growth of the services sector (column 6).17 This might be related to a reallocation of resources from 

services to manufacturing (Borio et al., 2016). Overall, the results suggest that, in order to contribute 

to the rebalancing of the economy towards services, future fiscal stimulus needs to target services 

expenditure more than the historical fiscal stimulus did.  

                                                 
16 We interpret these results as suggestive evidence because the instruments are somewhat weak. 
17 The instruments are somewhat weak for the service sector in the post-crisis period (Cragg-Donald Wald F statistic is 
11.99, compared to the Stock and Yogo (2005) 5 percent IV relative size value of 13.97), suggesting that the IV estimate 
may be somewhat biased towards OLS estimates (Bound et al., 1995). 
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IV Discussion  
A Measurement issues 

Credit  
The use of bank loans as a measure of credit in China deserves some discussion. Bank loans reflect 

only a subset of overall credit, which also includes bonds, credit from non-banks (e.g. wealth man-

agement products), and other instruments. At the aggregate level, overall credit in China is measured 

by “total social financing” (TSF). However, data on province-level TSF is limited. In the aggregate, 

bank loan growth and TSF growth (as a share of GDP) have a high correlation of 0.93 (Figure 5), 

suggesting that bank loan growth is a good proxy for the overall credit growth.18 

 
Off-budget expenditure 
We use provincial on-budget expenditure in our baseline estimation. Part of sub-national expendi-

ture in China is off-budget, and thus is not fully captured in our data (IMF, 2017). Historically, much 

of off-budget expenditure took the form of “Extrabudgetary Funds” (EBF). EBF was typically 

planned and earmarked for subsidies for rural business and construction, and for the maintenance 

of urban public goods. EBFs declined since 2000 due to central government regulations and were 

required to be included in provincial budgets from 2011. To assess the impact of EBF on the multi-

pliers, we collect data on EBF from Provincial Statistical Yearbooks. We re-estimate the multiplier 

for total expenditure defined as the sum of on- and off-budget expenditure. Table 8 shows the mul-

tiplier for total fiscal expenditure of 0.72 (column 4), which is slightly smaller than the baseline of 

0.79 (Table 3). But because EBF expenditure is a small fraction of total expenditure (13 percent on 

average), our result implies that the off-budget expenditure multiplier is substantially smaller than 

that for on-budget expenditure.19  

Another source of off-budget expenditure is related to local government funding vehicles 

(LGFV). Because local governments are legally prohibited from borrowing, they use LGVFs as 

government-sponsored corporate platforms to fund infrastructure and public welfare projects. The 

aggregate size of LGFVs was trivial before the mid-2000s, but expanded massively after the GFC 

due to the prominent role of LGFVs in funding the RMB 4 trillion fiscal stimulus of 2008-2010 

(Shih, 2010; Bai et all, 2016).20 Despite its rapid growth, off-budget expenditure remains modest 

                                                 
18 The correlation between bank loan growth and TSF growth is 0.84 if the 2009 outlier year is excluded. 
19 A back-of-envelope calculation using our results in Table 3 and Table 8 suggests that the off-budget expenditure 
multiplier is 0.25. 
20 The LGFVs were effectively a reincarnation of the trust and investment companies of the 1990s, which local govern-
ments used to raise funds from domestic and international investors. Those companies were forced to close by the central 
government in the late 1990s due to the overborrowing concerns (Shih, 2010). 
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compared to on-budget expenditure.21 Estimating the off-budget expenditure multiplier associated 

with LGFVs involves two challenges. First, there is no comprehensive data on government spending 

associated with LGFVs.22 Second, LGFVs are partially financed with bank loans and give loans 

alongside financing expenditure, so LGFV operations are an opaque mix of credit and fiscal stimu-

lus components. To the extent that off-budget expenditure is partially funded by credit, and the 

overall credit multiplier is smaller than the fiscal multiplier (Table 4), one can conjecture that the 

off-budget LGFV expenditure multiplier is lower than the on-budget expenditure multiplier—con-

sistent with our previous results on the EBF multiplier.  

 
Provincial data 
Our analysis is at the province level instead of a more geographically granular county or municipal-

ity levels. This is based on several considerations. First, Chinese provinces have more control over 

local macroeconomic policies than counties and municipalities do (Wedeman, 1999). Especially 

after 1994 Tax-Sharing Reform, the central government recentralized the revenue upward and de-

volved the expenditure downward, increasing the fiscal and political dependence of local govern-

ments on their provincial governments (Shen et al., 2012; Tsai, 2016). Thus, the economic policies 

of sub-provincial governments may not reflect their own preferences, but rather those of provincial 

governments. Second, the credit multiplier estimation relies on the assumption that credit granted 

in a province is spent there. This assumption would be problematic on a geographically granular 

level. 

 
 
B Non-random political appointments 
Our baseline analysis treated all provincial party secretaries as facing similar incentives and tenure 

prospects. One concern is that these may in fact be correlated with party secretaries’ personal char-

acteristics, leading to an omitted variable bias. For example, a party secretary more connected to the 

central committee may have better promotion perspectives, also before the five-year appointment 

period ends. To alleviate this concern, we undertake a robustness test by adding to the first-stage 

regression the controls for party secretaries’ personal characteristics including age, gender, educa-

tion, central connection (i.e. membership or alternate membership of the party central committee), 

and localness (i.e. whether the secretary was born or promoted in the same province as the current 

                                                 
21 Bai et al. (2016) estimate that about 2.8 trillion of the planned stimuli were local government off-budget spending, 
which is about 15 percent of all provincial on-budget expenditure during the 2008-2010 period. 
22 Some papers use LGFV bond data from WIND database (Chen et al., 2017B; Gao et al., 2017). Yet this database 
covers only LGFVs with traded bonds (an uncertain share of the LGFV universe), has likely double counting problem 
related to complex parent-subsidiary structures in many LGFVs, and, importantly for our analysis, does not identify 
which provincial or local government sponsors a given LGFV. 
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position).23 In results not reported, we find that most of these personal characteristics are not statis-

tically significant. The only significant indicator is membership of the party central committee but 

including this indicator does not change our second-stage results, indicating the robustness of our 

baseline regression of Table 3. We therefore opt for a more parsimonious specification. 

A related concern is that a tenure longer than 5 years reflects a reappointment after the first 

five-year term. To the extent that the reappointment has been made conditional on previous perfor-

mance, the fact of the reappointment may be correlated with local economic conditions. To address 

this concern, we restrict the estimation to a sample with party secretaries’ tenure of 5 years or less. 

The results (Table 9) are very similar to the baseline. 

 
 
C “Open economy multipliers” 
We estimate credit and fiscal multipliers with provincial data using an “open economy multiplier” 

approach that captures the effect of a relative change in the macroeconomic stance in one region on 

its relative output, while controlling for aggregate macroeconomic shocks (Nakamura and Steins-

son, 2014). To what extent are these estimates representative of aggregate multipliers?  

First, provincial and central governments may have different expenditure structure, which 

may affect the magnitude of the multipliers. In China, the central government is responsible for 

national defense, foreign affairs, geological prospecting, and national debt; whereas the sub-national 

governments are responsible for urban maintenance and construction, environment, water supply, 

and community services. In principle, all other responsibilities—including education, health care, 

social welfare, public safety, and local economic development—are shared by the central and sub-

national governments. But in practice, most of spending in the shared categories is done by sub-

national governments (Shen et al., 2012). Based on this central-provincial distribution of responsi-

bilities, it appears that most of the traditional targets of discretionary stimulus policies (e.g. infra-

structure, urban development, and social spending) are effectively at the provincial responsibility 

level. Therefore, we expect our province-level fiscal multiplier to be well representative of the ag-

gregate multiplier for discretionary fiscal policies.24  

Second, the provincial relative multipliers do not account for the endogenous macroeco-

nomic response to aggregate stimulus (such response is absorbed in year fixed effects). For example, 

aggregate credit or fiscal stimulus may induce a monetary policy reaction: a monetary contraction 

                                                 
23 Our data source is the Chinese politics and vitae websites http://ldzl.people.com.cn (Ren Min Wang) and 
http://news.xinhuanet.com (Xin Hua Wang). 
24 At the sub-national level, the higher-level government has discretion on the expenditure responsibilities of the gov-
ernment in a level immediately below it. In other words, the provincial government has influence on all sub provincial-
level expenditure (including cities, prefectures, counties, townships) (Shen et al, 2012). 

http://ldzl.people.com.cn/
http://news.xinhuanet.com/
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in response to a positive stimulus or a monetary accommodation in response to a negative stimulus. 

Such endogenous responses are not accounted for in any “open economy multiplier” setting, and if 

present would imply that the aggregate multipliers may be smaller than our estimates. 

 
 

V Conclusion 
We use a novel instrumentation strategy based on subnational political cycles to jointly estimate 

credit and fiscal multipliers in China. We verify that the appointments of provincial party secretaries 

are unrelated to local macroeconomic conditions, and the provincial secretaries have incentives to 

use stimulus policies at strategic points during their tenure. Further, the type of the stimulus—fiscal 

or credit—is related to the type of stimulus adopted in other provinces. Therefore, the tenure of the 

provincial party secretary and the peer provinces policy mix offer a source of exogenous variation 

in provincial expenditure and credit growth, which we use to estimate the multipliers.  

Our results shed light on the policy debates on the real implications of credit growth and 

on growth rebalancing in China. We estimate a fiscal multiplier of 0.8 and a credit multiplier of 0.2 

over 2001-2015. Furthermore, we find that the credit multiplier in China has recently been close to 

zero, consistent with credit saturation and credit misallocation. This implies that, at present, slower 

credit growth in China is unlikely to disrupt output growth. Indeed, the spillovers of sharply lower 

credit growth in 2016-2017 on output growth seemed limited, in line with this prediction of our 

analysis.  

We find that, in contrast to the credit multiplier, the fiscal multiplier in China has recently 

increased to 1.2. High fiscal multipliers imply that fiscal policy may be effective in supporting mac-

roeconomic adjustment. Yet we also find evidence that the effectiveness of fiscal policy is lower for 

off-budget expenditure and in provinces with unproductive SOEs. Further, the fiscal stimulus in 

China primarily boosts construction and manufacturing at the expense of services. Consequently, 

future fiscal stimulus would need to be on-budget and rebalanced towards services-related expendi-

ture to contribute to the rebalancing of the Chinese economy towards services. 
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Figures and tables 
 
 
Figure 1. Appointment timing and provincial macroeconomic conditions 
 

 
 

Note: This figure plots the average two-year GDP growth in provinces with newly appointed party secretaries in a five-
year window around the year of appointment relative to the growth in other provinces. Plotted GDP growths are 
predicted values after removing year fixe effects. The bar shows 95 percent confidence intervals. 
 
   

-.0
2

-.0
1

0
.0

1
.0

2
.0

3

t-2 t-1 t t+1 t+2



Sophia Chen, Lev Ratnovski and Pi-Han Tsai Credit and fiscal multipliers in China 

 

 
 
 

20 

Figure 2 Provincial party secretary appointment cycles  
 

Panel A Appointments and pre-determined tenure 
 

 
 

Note: The figure plots the number of years in position for the previous party secretary when a new secretary is appointed. 
 
 
 
Panel B Appointments and the national political cycle 
 

 
  

Note: The figure plots the number of newly appointed provincial party secretaries by year. Grey bars are the years of 
the national party congress. 
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Figure 3 Credit and expenditure growth over the tenure of provincial party secretaries 
 

 
 

Notes: The figure plots credit (or expenditure) growth over the tenure of the provincial secretary, after controlling for 
province and year fixed effects. Credit (or expenditure) growth is measured by two-year change in real credit (expendi-
ture) relative to two-year lagged GDP. Year 1 is normalized to zero. 
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Figure 4 Sensitivity to other provinces’ stimulus policies over the tenure of provincial secretaries 
 
Panel A Credit growth. 
 

 
 
 
 
Panel B Expenditure growth 
 

 
 

Notes: Panel A plots the correlation between a province’s credit growth and credit (or expenditure) growth in other 
provinces over the tenure of the provincial party secretary, after controlling for province and year fixed effects. Panel 
B plots the correlation between a province’s expenditure growth and expenditure (or credit) growth in other provinces 
over the tenure of the provincial party secretary. Credit (or expenditure) growth is measured by two-year change in real 
credit (expenditure) relative to two-year lagged GDP. Year 1 is normalized to zero. 
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Figure 5 The correlation of bank loans and TSF growth. 
 

 
 

Note: This figure plots annual growth of aggreaget total social finacing (TSF) and bank credit as a share of GDP.  
Source: CEIC and authors’ calculation. 
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Table 1 Summary statistics 
 

 N Mean St. Dev. Min Max 

Nominal GDP (Bn RMB) 465 1187.95 1252.82 13.92 7281.26 

Real growth (2-year difference relative to 2-year lag GDP) 

    GDP 386 0.27 0.09 0.06 0.45 

    Credit 387 0.32 0.16 0.05 0.85 

    Expenditure (on-budget) 386 0.07 0.05 0.02 0.34 

Expenditure (on- and off-budget) 239 0.07 0.05 0.02 0.30 

    Construction 387 0.02 0.01 0.00 0.08 

    Manufacturing 387 0.11 0.07 -0.04 0.26 

    Services excluding financial 385 0.10 0.03 0.05 0.19 

Secretary's tenure (years) 465 3.28 2.24 1.00 15.00 

 
 
 
 
Table 2 Provincial growth prior to party secretary’s appointments 
 

 Above median (%) Below median (%) Switching (%) 

t-1 and t-2 34 36 30 

t-1 and t-2 and t-3 28 25 46 
 

Notes: We compare the two-year GDP growth rate to the national median prior to the appointment of a party secretary. 
t is the year of appointment. This table shows the proportion of provinces for which the growth rates were always above, 
always below, or fluctuated around the national median.   
 
 
 
 
Table 3 Full sample results 
 

  Real GDP 

  1 2 3 4 5 6 
  OLS IV OLS IV OLS IV 

Real Credit 0.223*** 0.283***   0.191*** 0.202***  
[0.035] [0.039] 

  
[0.033] [0.040] 

Real Expenditure   1.009*** 1.083*** 0.795*** 0.793***    
[0.186] [0.290] [0.175] [0.292] 

Observations 370 370 372 372 359 359 
R-squared 0.770  0.760  0.803  

Year and province FE Yes Yes Yes Yes Yes Yes 
Cragg-Donald Wald F  104.2  112.2  51.65 
Kleibergen-Paap rk Wald F  27.10  23.36  14.75 

 

Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is 
two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative 
to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the 
2 and 98 percent. All standard errors are clustered at the province level and reported in brackets. ***, **, and * represent 
statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. 
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Table 4 Identification tests and alternative estimations  
 

  Real GDP 
  With first-stage controls Weighted results Detrended results 
  1 2 3 4 5 6 
  OLS IV OLS IV OLS IV 

Real Credit 0.190*** 0.197*** 0.185*** 0.180*** 0.190*** 0.209***  
[0.034] [0.038] [0.033] [0.036] [0.033] [0.040] 

Real Expenditure 0.767*** 0.765*** 1.050*** 0.760** 0.758*** 0.780***  
[0.177] [0.291] [0.269] [0.301] [0.158] [0.284] 

Real Credit in Neighboring 
Provinces  -0.005 -0.007     
 [0.063] [0.060]     
Real Expenditure in Neigh-
boring Provinces 0.150 0.150     
 [0.199] [0.204]     

Secretary's Tenure -0.001 -0.001     
 [0.002] [0.001]     

Observations 358 358 359 359 359 359 
R-squared 0.804  0.866 31 0.503  
Year and province FE Yes Yes Yes Yes Yes Yes 
Cragg-Donald Wald F  51.68  97.22  31 
Kleibergen-Paap rk Wald F  13.90  24.92  47.84 

 

Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is 
two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative 
to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the 
2 and 98 percent. All standard errors are clustered at the province level and reported in brackets. ***, **, and * represent 
statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. 
 
 
 

 
Table 5 Early and late subsamples results 
 

  Real GDP 
  2001-2008 2010-2015 
  1 2 3 4 
  OLS IV OLS IV 

Real Credit 0.219*** 0.215** 0.197* 0.107  
[0.063] [0.089] [0.109] [0.083] 

Real Expenditure 0.656*** 0.747** 0.766*** 1.184***  
[0.176] [0.311] [0.253] [0.256] 

  
    

Observations 166 165 108 108 
R-squared 0.681  0.902  
Year and province FE Yes Yes Yes Yes 
Cragg-Donald Wald F  18.07  14.04 
Kleibergen-Paap rk Wald F  11.96   7.626 

 

Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is 
two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative 
to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the 
2 and 98 percent. All standard errors are clustered at the province level and reported in brackets. ***, **, and * represent 
statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. 
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Table 6 Provincial heterogeneity 
 

 Real GDP 

 1 2 3 4 5 6 

 OLS IV OLS IV OLS IV 

Real Credit 0.171*** 0.189*** 0.185*** 0.124** 0.197*** 0.140*  
[0.027] [0.036] [0.045] [0.053] [0.067] [0.079] 

Real Expenditure 0.530*** 0.377 0.695*** 0.777*** 0.129 0.578  
[0.188] [0.266] [0.211] [0.293] [0.351] [0.633] 

Real Credit * High SOE profit 0.005 -0.099      
[0.036] [0.081] 

    

Real Expenditure * High SOE profit 0.382*** 0.802**      
[0.127] [0.345] 

    

Real Credit * High House price growth   0.001 0.052      
[0.029] [0.047] 

  

Real Expenditure * High House price growth  0.089 -0.114      
[0.148] [0.194] 

  

Real Credit * High Real GDP per capita     -0.000 0.000      
[0.000] [0.000] 

Real Expenditure * High Real GDP per capita    0.003** 0.001      
[0.002] [0.003] 

Observations 331 331 315 315 359 359 

R-squared 0.830  0.815  0.810  
Year FE Yes Yes Yes Yes Yes Yes 

Cragg-Donald Wald F  5.175  9.795  14.67 

Kleibergen-Paap rk Wald F  3.208  11.18  6.804 
 

Notes: This table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is 
two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative 
to two-year lagged GDP, and interactions with dummy variables of high SOE profit as a share of GDP, high house price 
growth, and high real GDP per capita. High SOE profit and high house price growth is defined as above the median in 
a given year. High real GDP per capita is based on the average in the sample period. All specifications include province 
and year fixed effects. All variables are winsorized at the 2 and 98 percent. All standard errors are clustered at the 
province level and reported in brackets. ***, **, and * represent statistical significance at the 1 percent, 5 percent, and 
10 percent, respectively. 
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Table 7 Sectoral multipliers 
 
Panel A Sectoral contributions, entire sample: 2001-2015 
 

  
Construction Manufacturing Services ex. financial 

  1 2 3 4 5 6 
  OLS IV OLS IV OLS IV 

Real Credit 0.021*** 0.015** 0.083** 0.109** 0.062*** 0.046**  
[0.006] [0.007] [0.033] [0.044] [0.018] [0.022] 

Real Expenditure 0.084** 0.055* 0.438*** 0.606*** 0.212* 0.138  
[0.039] [0.033] [0.135] [0.220] [0.109] [0.099] 

              
Observations 364 364 360 360 358 358 

R-squared 0.689   0.767   0.517   

Year and province FE Yes Yes Yes Yes Yes Yes 

Cragg-Donal Wald F  42.29  42.48  42.68 

Kleibergen-Paap rk Wald F   14.67   13.88   12.69 
 
 
 
 
Panel B Sectoral contributions, the post-crisis period, 2010-2015 
 

  
Construction Manufacturing Services ex. financial 

  1 2 3 4 5 6 
  OLS IV OLS IV OLS IV 

Real Credit 0.009 0.003 0.079 0.070 -0.067 -0.098**  
[0.011] [0.011] [0.127] [0.094] [0.050] [0.041] 

Real Expenditure 0.032 0.073** 0.361 0.678*** 0.133 0.219**  
[0.032] [0.028] [0.259] [0.238] [0.139] [0.090] 

              
Observations 364 364 360 360 358 358 

R-squared 0.689   0.767   0.517   

Year and province FE Yes Yes Yes Yes Yes Yes 

Cragg-Donald Wald F  13.45  13.08  11.99 

Kleibergen-Paap rk Wald F   14.67   13.88   12.69 
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Table 7 Sectoral multipliers (cont’) 
 
Panel C Sectoral multipliers 
 

  
2001-2015 

 
2010-2015 

 

  
Cons- 
truction 

Manu- 
facturing 

Services 
ex. 
financial 

Cons- 
truction 

Manu-
facturing 

Services 
ex.  
financial 

  1 2 3 4 5 6 

Real Credit              
Sectoral multiplier (i.e. contribu-
tion to overall output multiplier) 0.015 0.11 0.046 0.003 0.07 -0.098 

divided by sectoral share in GDP 0.075 0.39 0.37 0.078 0.39 0.37 

obtains effect on industry growth 0.20 0.28 0.12 0.04 0.18 -0.27 
       
Real Expenditure              
Sectoral multiplier (i.e. contribu-
tion to overall output multiplier) 0.055 0.606 0.138 0.073 0.678 0.219 

divided by sectoral share in GDP 0.075 0.39 0.37 0.078 0.39 0.37 

obtains effect on industry growth 0.73 1.57 0.37 0.94 1.73 0.59 
 

Notes: Panel A and B show results of OLS and IV regressions on sectoral multipliers. The independent variable is two-
year growth in real sectoral output relative to GDP, and the dependent variables are two-year growth in real credit and 
expenditure relative to two-year lagged GDP. All specifications include province and year fixed effects. All variables 
are winsorized at the2 and 98 percent. Panel C infers the effects of credit and expenditure from on sectoral growth from 
sectoral multipliers. All standard errors are clustered at the province level and reported in brackets. *, **, and *** 
represent statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. 
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Table 8 Including off-budget expenditure 
 

  Real GDP 

  1 2 3 4 5 6 
  OLS IV OLS IV OLS IV 

Real Credit 0.285*** 0.401***   0.247*** 0.246***  
[0.056] [0.093]   [0.053] [0.095] 

Real Total (On- and Off-
Budget) Expenditure 

  0.852*** 1.112*** 0.586*** 0.724** 
  [0.198] [0.245] [0.189] [0.281] 

       

Observations 227 227 231 231 220 220 

R-squared 0.607  0.571  0.646  
Year and province FE Yes Yes Yes Yes Yes Yes 

Cragg-Donald Wald F  58.83  92.47  20.17 

Kleibergen-Paap rk Wald F  19.03  37.64  7.578 
 

Notes: this table shows results of OLS and IV regressions on credit and fiscal multipliers. The independent variable is 
two-year growth in real GDP, and the dependent variables are two-year growth in real credit and expenditure relative 
to two-year lagged GDP. All specifications include province and year fixed effects. All variables are winsorized at the 
2 and 98 percent. All standard errors are clustered at the province level and reported in brackets. ***, **, and * represent 
statistical significance at the 1 percent, 5 percent, and 10 percent, respectively. 
 
 
 
 
 
 
Table 9 Robustness to reappointments 
 

  Real GDP 

  1 2 3 4 5 6 
  OLS IV OLS IV OLS IV 

Real Credit 0.222*** 0.265***   0.203*** 0.197***  
[0.041] [0.045] 

  
[0.038] [0.038] 

Real Expenditure   1.015*** 1.029*** 0.864*** 0.812***    
[0.187] [0.297] [0.181] [0.302] 

        
Observations 321 321 320 320 311 311 

R-squared 0.783  0.776  0.822  
Year and province FE Yes Yes Yes Yes Yes Yes 

Cragg-Donald Wald F  82.62  96.53  41.08 

Kleibergen-Paap rk Wald F  41.62   24.69   15.56 
 

Notes: this table shows results of OLS and IV regressions on credit and fiscal multipliers. The estimation is restricted 
to a sample with party secretaries’ tenure of 5 years or less. The independent variable is two-year growth in real GDP, 
and the dependent variables are two-year growth in real credit and expenditure relative to two-year lagged GDP. All 
specifications include province and year fixed effects. All variables are winsorized at the 2 and 98 percent. All standard 
errors are clustered at the province level and reported in brackets. ***, **, and * represent statistical significance at the 
1 percent, 5 percent, and 10 percent, respectively. 
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