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A B S T R A C T

We examine the causal effect of tariff uncertainty on firms’ cost of debt. Our tests exploit a unique trade policy 
that reduces tariff uncertainty on Chinese imports without affecting the actual tariff rate, United States (U.S.)– 
China permanent normal trade relations (PNTR). We reveal a significant drop in the loan spreads for firms 
affected by PNTR relative to other firms. We further demonstrate that such effects occur through the channel of 
increasing firms’ performance predictability. Overall, by examining a clean measure of uncertainty from the 
tariff source, we provide evidence that reducing uncertainty has a causal effect on reducing the cost of debt.

1. Introduction

Although it is generally accepted that uncertainty affects asset pri
ces,1 existing literature acknowledges the difficulty of constructing clean 
uncertainty measures or identifying any causal effect of a specific source 
of uncertainty on asset prices (Rodrik, 1991; Cascaldi-Garcia et al., 
2023). Firms are uncertain about many things in the future, including 
economic condition, political environment, trade policy, product price, 
customer demand, and other concerns. Measuring and isolating the 
proportion of uncertainty concerning a specific source is a daunting task. 
In this study, we tackle this task by employing a quasi-experiment that 
resolves the uncertainty concerning future tariffs on Chinese imports 
and identify a causal positive effect of uncertainty on the cost of debt. 
We focus on the cost of debt because (1) debt is a significant source of 
external financing and is central for firms’ operating activities (Myers, 
2003) and (2) data are available about loan contracting terms that allow 
us to directly measure cost of debt.

Our investigation is based on the United States’ (U.S.) conferral of 
permanent normal trade relations (PNTR) to China; a policy that reduces 

the uncertainty of future tariffs for Chinese goods. The PNTR, which was 
effective in December 2001, has the unique feature of not altering the 
actual tariff rates applied to Chinese imports while reducing uncertainty 
concerning future tariff rates (Pierce and Schott, 2016). Beginning in 
1980, U.S. imports from China were already receiving the normal trade 
relations (NTR) tariff rates, but the renewal of these NTR rates had to be 
approved by the U.S. Congress every year. If the renewal failed in any 
given year, a non-NTR rate, which was usually much higher than the 
NTR rate, would have been applied to Chinese imports.2 As we detail in 
Section 2, the passage of PNTR enables us to identify a specific source of 
uncertainty associated with tariffs—the uncertainty regarding whether 
and when China’s NTR status would be revoked and the uncertainty 
about U.S. firms’ future performance if NTR status was revoked. This is a 
significant source of uncertainty faced by U.S. firms, particularly those 
that are more susceptible to the U.S.–China trade relationship (Handley 
and Limao, 2017; Autor et al., 2020).3

To quantify firms’ exposure to tariff uncertainty, we reference Pierce 
and Schott (2016), computing the NTR Gap variable as the difference 
between non-NTR and NTR rates. Therefore, NTR Gap quantifies the 
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1 Uncertainty is positively related to stock returns and credit spreads (Bloom, 2009; Drechsler, 2013; Buraschi, Trojani, and Vedolin, 2014; Jurado, Ludvigson, and 
Ng, 2015; and Bali, Brown, and Tang, 2017).
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3 As shown in Table 7, PNTR leads to an approximately 42% decrease in treated firms’ cash flow volatility, suggesting that PNTR indeed reduces firms’ uncertainty.
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extent to which tariffs would have increased if the annual renewal had 
been revoked. Our setting of employing NTR Gap is appealing from an 
empirical perspective for three reasons. First, the majority (over 79%) of 
the variation in the NTR Gap originates in non-NTR rates that are applied 
to nonmarket economies as established under the Smoot-Hawley Tariff 
Act of 1930 (Pierce and Schott, 2016). Considering that it is unlikely that 
the bank lending activities could have influenced the non-NTR rates over 
90 years ago, this feature provides the quasi-experimental variation 
needed to estimate the risk premium to compensate creditors. Second, 
while most measures of policy uncertainty in the previous research do 
not vary across industries,4 the NTR Gap directly captures differences in 
exposure to tariff uncertainty across industries (Bianconi, Esposito, and 
Sammon, 2021). Third, considering that many types of uncertainty in 
the literature can only be indirectly inferred (Cascaldi-Garcia et al., 
2023), tariff uncertainty based on the NTR Gap is directly observable; 
therefore, it is not subject to any measurement error.

Using a large sample of U.S. firms from 1995 to 2005 and the 
difference-in-differences (DID) approach, we document empirical evi
dence that banks charge significantly lower loan spreads and impose 
looser nonprice terms in loan contracts for firms that are more affected 
by PNTR conferral. Compared with a hypothetical industry with no NTR 
Gap, for an average sample industry with an NTR Gap of 0.331, the 
elimination of uncertainty in tariff rates would reduce the loan spread by 
63 basis points (bps), representing an average savings in annual interest 
payments of $1.5 million.

The assumption that is central to a causal interpretation of the DID 
estimation is that, in the absence of PNTR, treated and control firms 
would share parallel trends both before and after the policy shock. This 
assumption is inherently untestable, because we cannot observe the 
treated firms in the absence of PNTR; however, we can provide sug
gestive evidence by examining pre-PNTR trends. We demonstrate that 
the pre-PNTR trends of these two groups are indeed indistinguishable, 
and the impact of PNTR on lowering the cost of debt only occurs after 
the PNTR takes effect, which suggests a causal effect.

We also find that PNTR leads to fewer covenant restrictions and 
lowers the likelihood of collateral requirements. A subsequent robust
ness test based on corporate bond yield as an alternative measure of cost 
of debt confirms that PNTR also leads to lower bond yield spreads for 
treated firms relative to control firms.

Finally, we investigate the possible channel through which PNTR 
affects the cost of debt. We first examine the cross-sectional variation in 
the treatment effect and find that the treatment effect is more pro
nounced in firms with a higher level of pre-existing uncertainty char
acterized by lower asset tangibility, higher analyst forecast dispersion, 
lower institutional ownership, and higher probability of informed 
trading (PIN). We also provide evidence that PNTR indeed leads to an 
increase in firms’ performance predictability and that our treatment 
effect is larger for firms with greater improvement in performance 
predictability. Finally, we show that the reduction in cost of debt 
following PNTR is primarily driven by a decrease in risk premiums 
demanded by creditors for holding risky assets rather than a decrease in 
default risks. These tests support the mechanism of PNTR affecting the 
cost of debt—increasing firms’ performance predictability.

Our study makes three contributions to the literature. First, our study 
contributes to the literature on the relationship between uncertainty and 
the cost of debt. Kaviani et al. (2020) find a positive association between 
policy uncertainty (measured by policy uncertainty index) and bonds’ 

credit spreads. The authors’ policy uncertainty index captures uncer
tainty regarding a broad set of economic policies, including elections, 
government policy debates, etc. Although their excellent study makes 
important contributions to understanding the relationship between un
certainty and the cost of debt, our study complements it in the following 
two ways. First, their study does not disentangle any specific source of 
uncertainty, and the intrinsic endogeneity of economic policies makes it 
difficult to identify any causal effects. Our setting enables us to better 
pin down a specific and important source of uncertainty—tariff uncer
tainty—and quantify its causal effect. Second, Kaviani et al. (2020) show 
that the channels for policy uncertainty to influence credit spreads are 
the exposure to government policies and dependence on external 
financing, whereas our study suggests a new channel through which 
uncertainty could affect costs of debt financing—firms’ performance 
predictability.

Second, our study contributes to the literature examining the effect 
of import competition. Valta (2012) shows that heightened import 
competition in the product market (measured by reductions in import 
tariff rates) leads to an increase in the cost of debt because the reduction 
in tariff rates increases the threat of predation by rivals and intensifies 
“competitive risk” and firms’ subsequent default risk. Our study differs 
from Valta (2012) since PNTR does not impose any real change in tariff 
rates, but reduces the uncertainty of future tariff changes. Therefore, our 
focus is on the uncertainty of tariff rates, rather than the tariff level as in 
Valta (2012). The findings indicate that although a more competitive 
environment occurs during the general trend of trade liberalization, a 
reduction in tariff uncertainty can lead to a significant drop in the 
borrowing cost.

Finally, the recent U.S. –China trade war has brought tariff uncer
tainty to the forefront of economic and policy debate. While a growing 
body of empirical literature analyzes the effects of U.S. –China trade 
relations on U.S. firms’ employment and profits (e.g., Pierce and Schott, 
2016; Acemoglu et al., 2016; McManus and Schaur, 2016; Gutiérrez and 
Philippon, 2017), the literature has remained silent on its effect on the 
credit market. Our study provides evidence that the reduction of tariff 
uncertainty reduces the credit risk premiums demanded by creditors. 
This evidence illustrates a possible new channel for exploring the effects 
of tariff uncertainty on the real economy—the cost of debt financing.

2. Institutional background and hypothesis development

We use the U.S. conferral of PNTR to China as a quasi-natural 
experiment to examine the effect of tariff uncertainty associated with 
Chinese imports on U.S. corporate borrowing cost. Since the Smoot- 
Hawley Tariff Act of 1930, U.S. imports from nonmarket economies, 
including China, had been subject to relatively high non-NTR tariff rates, 
which were significantly higher than the NTR rates offered to World 
Trade Organization (WTO) members. The U.S. Trade Act of 1974 
empowered the U.S. president to grant NTR tariff rates to nonmarket 
countries, and the U.S. has granted low tariff rates to China annually 
since 1980. However, such waivers have been subject to annual 
approval by the U.S. Congress, which created uncertainty regarding 
whether the low tariff rates would be sustained in the future and could 
be easily influenced by political contention. Indeed, during the period 
from 1990 to 2001 the U.S. House of Representatives voted on legisla
tion to revoke China’s temporary NTR status every year and these votes 
passed in 1990, 1991, and 1992.5 Fig. 1 presents the yearly average U.S. 
House votes for and against renewing China’s NTR status from 1990 to 
2001. On average, 38% of the House votes were against the annual 
renewal during this period. Even in 2001 (the year prior to the PNTR 
becoming effective), 40% of the House of Representatives voted to 
revoke China’s NTR status. This suggests considerable uncertainty as to 

4 For example, Baker, Bloom, and Davis (2016) build a news-based index of 
policy uncertainty and document a negative relationship between uncertainty 
and aggregate output and employment, Gulen and Ion (2016) find a negative 
relationship between a news-based uncertainty measure and corporate invest
ment, and Kaviani et al. (2020) show a positive relationship between uncer
tainty and credit spread with the help of an aggregate news-based uncertainty 
index.

5 Ultimately, the U.S. Senate did not support the House votes and China’s 
NTR status was not eventually overturned in these years.
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whether China would sustain its NTR status.6

Even if Congress actually voted to revoke China’s NTR status, the 
consequences also create uncertainty for U.S. companies’ performance. 
U.S. companies could have benefited from reduced competition with 
Chinese firms. Furthermore, reverting to non-NTR tariffs could also hurt 
U.S. companies if firms sourced intermediate inputs from China and bore 
increased production costs, or if China reciprocated with higher tariffs 
on U.S. goods, hurting U.S. exporters. Therefore, from an ex ante 
perspective, revoking China’s NTR status does not necessarily benefit U. 
S. firms, but creates uncertainty about U.S. firms’ future performance.

Based on the above discussion, the annual House votes generated 
uncertainty about whether and when China’s NTR status would be 
revoked and uncertainty about the future performance of U.S. firms if 
the NTR status was revoked.

On October 10, 2000, the U.S. Congress passed a bill granting PNTR 
status to China, which became effective in December 2001 and was 
implemented on January 1, 2002. As noted by Pierce and Schott (2016), 
the passage of PNTR played a central role in eliminating uncertainty 
associated with annual renewals of China’s NTR status.

We expect PNTR to reduce firms’ cost of debt through the channel of 
enhancing firms’ performance predictability. First, from the perspective 
of information asymmetry between corporate insiders and outsiders in 
the capital market, achieving predictable cash flow is widely considered 
to be a desirable firm attribute (e.g., Bartov, Givoly, and Hayn, 2002; 
Kasznik and McNichols, 2002; Koh, 2007; and Caylor, 2010). Less pre
dictable firm performance increases information asymmetry between 
corporate insiders and outsiders. To compensate for this informational 
disadvantage, outsiders will demand a premium for providing capital 
(Glosten and Harris, 1988; Affleck-Graves, Callahan and Chipalkatti, 
2002). Broadly consistent with this view, Affleck-Graves, Callahan, and 
Chipalkatti (2002) and Francis et al. (2004) find a negative relationship 
between earnings predictability and the cost of equity, and Crabtree and 
Maher (2005) find that earnings predictability is negatively associated 
to bond ratings and bond yields.

Second, from the perspective of debt contracting, the borrowers’ 
creditworthiness and ability to repay a loan depends on the future state 
of nature. Uncertainty regarding the future state of nature makes it 

difficult for creditors to predict borrowers’ future performance, which 
subsequently increases contractual incompleteness (Aghion and Bolton, 
1992). Debt contract incompleteness will exaggerate the potential con
flict of interest between creditors and borrowers and decrease debt 
contracting efficiency (e.g., Heaton, 2000; Roberts and Sufi, 2009; 
Christensen et al., 2016). As a result, creditors will be hesitant to provide 
a loan under uncertainty without a higher interest payment.

In summary, considering that PNTR greatly reduces the tariff un
certainty of Chinese imports faced by U.S. firms, we expect PNTR to 
reduce U.S. firms’ cost of debt by enhancing U.S. firms’ performance 
predictability.

3. Sample Formation and Variable Construction

We begin our analysis with all U.S. public firms listed in Compustat 
during the periods of 1995–1999 and 2001–2005. We designate the first 
five-year period as the pre-PNTR period and the latter as the post-PNTR 
period, encompassing five years before and after the granting of PNTR 
status. According to Pierce and Schott (2016), the U.S. Congress’s de
cision to grant PNTR status to China on October 10, 2000, is a pivotal 
moment in eliminating tariff uncertainty. We exclude the year 2000 
from our sample because it is unclear whether it belongs to the pre-PNTR 
or post-PNTR period, and this ambiguity could introduce measurement 
errors.

We use the NTR Gap to quantitatively capture the impact of PNTR. 
The NTR Gap is the difference between non-NTR rates and NTR rates. 
Non-NTR rates refer to the high tariffs that would have occurred if the 
annual renewal had been overturned, while NTR rates refer to the low 
rates that are locked in by the PNTR. Both rates are ad valorem equiva
lent rates from 1989 to 2001, which we obtain from Feenstra et al. 
(2002), and are set at the eight-digit Harmonized System level. We 
construct the six-digit North American Industry Classification System 
(NAICS) industry-level NTR Gap using concordance tables provided by 
the U.S. Bureau of Economic Analysis.

We use the value of NTR Gap in 19997 in our regression analysis. The 
mean NTR Gap is 33% with a standard deviation of 13%. Notably, the 
NTR Gap value has a large cross-sectional dispersion across industries, as 
indicated by its standard deviation (13%). To illustrate this spread, 

Fig. 1. House votes to renew China’s NTR Status (1990–2001). 
This figure plots the number of annual house votes for and against the renewal of China’s temporary NTR status from 1990 to 2001. The data are obtained from Pierce 
and Schott (2016).

6 Pierce and Schott (2016) also provide substantial anecdotal evidence in a 
Congressional testimony about the threat of revoking China’s temporary NTR 
status, which was taken seriously by firms and government sources alike.

7 This is consistent with the baseline specification in Pierce and Schott 
(2016).
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Table 1 presents industries with the top ten and bottom ten NTR Gap 
values. As shown, the former group includes Magnetic and Optical 
Recording Media Manufacturing (NTR Gap = 80%), Plastics Bottle 
Manufacturing (NTR Gap = 77%), and Toilet Preparation Manufacturing 
(NTR Gap = 74.4%) and the latter group includes Iron Ore Mining (NTR 
Gap = 0), Sawmills (NTR Gap = 0.3%), Cement Manufacturing (NTR Gap 
= 2.6%), and others.

We obtain commercial loan information from the Loan Pricing Cor
poration DealScan database, which provides historical information at 
the loan transaction level, including loans’ price terms and character
istics such as loan size, maturity, collateral, and covenants. We use the 
all-in spread drawn8 (hereinafter, loan spread) to quantify the cost of 
bank loans, which is denoted as the premium (in bps) a borrower pays 
over the London Interbank Offered Rate (LIBOR). This measure includes 
any recurring annual fees paid to lenders. To complement our baseline 
analysis, as the dependent variables in Section 4.4, we also examine 
several nonprice terms, including covenant and collateral requirements. 
We employ the Compustat–DealScan linking database provided by 
Chava and Roberts (2008) to merge DealScan and Compustat data.

Following Gao et al. (2021), we control for a battery of firm char
acteristics, loan characteristics, and macroeconomic factors that are 
used in previous literature to be correlated with the cost of bank loans (e. 
g., Qian and Strahan, 2007; Graham et al., 2008; Bae and Goyal, 2009; 
Costello and Wittenberg-Moerman, 2011; Kim et al., 2011; Hertzel and 
Officer, 2012; Chan et al., 2013; Hasan et al., 2017). Specifically, we 
control for firm size measured by its total assets, book leverage, Tobin’s 
Q, profitability, tangibility, cash flow volatility, and Altman’s (1968)
Z-score. Existing literature suggests that larger firms have more access to 
external financing and less information asymmetry and therefore lower 
default risk; firms that have a higher Tobin’s Q tend to have greater 
growth opportunities; lower leverage, higher profitability, and higher 
tangibility are usually associated with a lower default risk; lower cash 
flow volatility proxies for lower earnings risk; and the Z-score further 
controls for the degree of default risk, which is the critical determinant 
of the cost of a bank loan. The loan-level characteristics that we control 
for include loan maturity, loan size, and a performance pricing dummy. 
The length of loan maturity is positively associated with borrowers’ 

credit quality and negatively associated with the cost of loans. Larger 
loans generate economies of scale and lower borrowing cost. We include 
a performance pricing dummy to account for the different structure of 
performance-priced loans.

We also control for two macro factors: credit spread and term spread. 
The former is the difference in yields between highly rated (AAA) and 
moderately rated (BAA) corporate bonds with the same maturity. The 
latter is measured using the difference in yields between 10-year and 2- 
year Treasury bonds. Both spreads data are obtained from the Board of 
Governors of the Federal Reserve System and are measured in the month 
prior to loan issuance.

Furthermore, following Pierce and Schott (2016) we also control for 
China’s policy changes associated with its WTO accession that could 
have affected U.S. firms and several notable events that overlapped with 
the conferral of PNTR. To do so, we first control for Contract Intensity, 
which is obtained from Nunn (2007) and computed as the proportion of 
intermediate inputs that require relationship-specific investments to 
capture the nature of contracting in the industry, which serves as a 
measure of China’s barrier to entry. Second, we also control for exposure 
to concurrent events such as the annulment of import quotas on some 
textile and clothing imports in 2002 and 2005 under the global 
Multi-Fiber Arrangement (MFA). Following Brambilla et al. (2010), the 
variable MFA is calculated as the import-weighted average fill rate of the 
textile and clothing products that were under quota, where fill rates are 
defined as the actual imports divided by allowable imports under the 
quota. Third, to account for the dot-com bubble burst and subsequent 
recovery, which may confound the effects of PNTR, we include an in
dicator variable, ADT. This variable equals one if the industry produces 
advanced technology products and zero otherwise, as identified on the 
U.S. Census Bureau’s website. Fourth, we control for the steadily 
declining trend in union membership in the U.S. with an industry-level 
unionization variable Union Membership from Hirsch and Macpherson 
(2004).

A potential concern that the change in loan spreads might be 
correlated with increased competitiveness of U.S. technology-intensive 
industries rather than the change in trade policy. To address this 
concern, we control for industry skill intensity and capital intensity in 
the initial year (1990). The variable Skill Intensity is the ratio of non- 
production workers to total employment in a particular industry, and 
the variable Capital Intensity is the ratio of capital to total employment in 
a given industry. Both variables are obtained from the quinquennial data 
in the U.S. Census of Manufacturers. We winsorize all continuous control 
variables at the 1st and 99th percentiles to minimize the impact of 
outliers. Detailed variable definitions are presented in the Appendix. 
After requiring non-missing firm-level, loan-level and industry-level 
control variables, our final sample consists of 3,378 loan-level obser
vations (issued by 968 unique firms in 171 unique six-digit NAICS 
manufacturing industries) for the sample period of 1995–2005.

Panel A of Table 2 presents the summary statistics. On average, the 
cost of debt is 187 bps, and sample firms have an average NTR Gap value 
of 0.331 and a book value of total assets of $2.57 billion. Firms are 
moderately leveraged with a 26.0% book leverage ratio and tangible 
assets account for 25.4% of total assets on average. The average cash 
flow volatility is 0.019 and the average Z-score is 4.395. The average 
maturity for sample loans is 43 months, and the average loan size is 
$240 million.

Table 2 Panel B compares the pre-PNTR firm characteristics between 
the firms with above- and below-median NTR Gap, revealing that firms 
in the former group have a higher cost of debt on average. In addition, 
such firms are smaller, have a higher Tobin’s Q, lower tangibility, and 
smaller loan size. Although it is ideal for treatment and control firms to 
be similar among observable dimensions prior to the treatment, we can 
directly control for these covariates in the regression if this condition is 
not met (Roberts and Whited, 2013).

Table 1 
NTR gap by selected industries (Top and Bottom Ten Industries).

NAICS NAICS Title NTR Gap

Ten industries with the lowest NTR Gap values
212210 Iron Ore Mining 0.000
511120 Periodical Publishers 0.000
511130 Book Publishers 0.000
321113 Sawmills 0.003
325312 Phosphatic Fertilizer Manufacturing 0.005
311520 Ice Cream and Frozen Dessert Manufacturing 0.018
111920 Cotton Farming 0.023
322110 Pulp Mills 0.023
327310 Cement Manufacturing 0.026
333111 Farm Machinery and Equipment Manufacturing 0.029
Ten industries with the highest NTR Gap values
332211 Cutlery and Flatware (except Precious) Manufacturing 0.595
314120 Curtain and Drapery Mills 0.597
313230 Nonwoven Fabric Mills 0.602
335921 Fiber Optic Cable Manufacturing 0.617
312140 Distilleries 0.622
315119 Other Hosiery and Sock Mills 0.667
334514 Totalizing Fluid Meter and Counting Device Manufacturing 0.682
325620 Toilet Preparation Manufacturing 0.744
326160 Plastics Bottle Manufacturing 0.770
334613 Magnetic and Optical Recording Media Manufacturing 0.800

This table illustrates the NTR Gap value for the highest and lowest ten industries.

8 This corresponds to the All-In-Spread-Drawn variable in the Current Facility 
Pricing dataset of Wharton Research Data Services–Reuters DealScan, which is 
defined as the spread plus the (annualized) facility fee.
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4. Impact of tariff uncertainty on the cost of debt

4.1. Baseline regression

We employ a generalized DID test design to examine the effect of 
PNTR on firms’ cost of debt. In particular, we estimate our baseline 
model as follows: 

Ln
(
Loan Spreadijt

)
= α + β1NTR Gapk × Postt + β2Firm Characteristicsit

+ β3Loan Characteristicsijt + β4Macro Factorst

+ β5Postt × Industry Characteristicsk

+ β6Industry Characteristicskt + Loan Type FE

+ Loan Purpose FE + Firm FE + Year FE + εijt,

(1) 

where i denotes the firm, j represents the loan, k denotes industry, and t 
indexes time. The dependent variable is the natural logarithm of loan 
spread for loan j of firm i in year t. The indicator variable Post equals one 
for the 2001–2005 period and zero for the 1995–1999 period. Since we 

Table 2 
Summary statistics.

Panel A. Summary Statistics of the Full Sample

(1) (2) (3) (4) (5)
Mean SD P25 P50 P75

Loan Spread (basis points over LIBOR) 186.784 129.447 75.000 175.000 275.000
NTR Gap 0.331 0.129 0.296 0.349 0.380
AT ($millions) 2,571.364 5,921.966 104.207 418.506 1,893.900
Tobin’s Q 1.858 1.231 1.150 1.444 2.064
Leverage 0.260 0.179 0.115 0.251 0.384
Profitability 0.124 0.115 0.087 0.131 0.181
Tangibility 0.254 0.153 0.144 0.221 0.330
CFVolatility 0.019 0.020 0.007 0.012 0.022
Zscore 4.395 3.498 2.400 3.387 5.086
Maturity (months) 43.298 23.533 23.000 45.000 60.000
Loan Size ($millions) 240.440 418.381 19.000 82.650 250.000
PP 0.484 0.500 0.000 0.000 1.000
Credit Spread 0.821 0.223 0.640 0.760 0.910
Term Spread 1.073 1.027 0.280 0.800 2.150
Skill Intensity 0.384 0.136 0.275 0.376 0.507
Capital Intensity 118.860 169.138 41.820 65.543 126.591
ADT 0.406 0.491 0.000 0.000 1.000
Contract Intensity 0.606 0.242 0.405 0.688 0.808
NTR 0.021 0.041 0.000 0.012 0.028
Union Membership 0.099 0.101 0.000 0.095 0.130
MFA 0.001 0.027 0.000 0.000 0.000
Total Cost of Borrowing (basis points over LIBOR) 127.567 110.030 41.854 91.262 179.993
Bond Spread (basis points over Treasury) 154.194 133.108 74.000 108.167 195.000
Re (percentage points) 11.413 5.333 8.562 9.738 12.001

Panel B. Comparison of Firm Characteristics between the Above-median and Below-median NTR Gap Groups in the Pre-treatment Period
Below-median 
NTR Gap firms

Above-median 
NTR Gap firms

Test of difference

Mean 
(1)

Median 
(2)

Mean 
(3)

Median 
(4)

t-test 
(3)-(1)

Wilcoxon 
test 
(4)-(2)

Ln(Loan Spread) 4.824 5.011 5.043 5.298 0.219*** 0.287***
Ln(AT) 5.966 5.769 5.369 5.240 -0.597*** -0.529***
Tobin’s Q 1.819 1.438 2.011 1.508 0.192*** 0.07
Leverage 0.252 0.243 0.257 0.263 0.005 0.02
Profitability 0.134 0.139 0.127 0.142 -0.007 0.003
Tangibility 0.298 0.263 0.229 0.201 -0.069*** -0.062***
CFVolatility 0.019 0.013 0.020 0.014 0.001 0.001**
Zscore 4.538 3.607 4.834 3.495 0.296* -0.112
Ln(Maturity) 3.526 3.611 3.555 3.871 0.029 0.26
Ln(Loan Size) 17.879 18.064 17.489 17.571 -0.390*** -0.493***
PP 0.471 0.000 0.455 0.000 -0.016 0.000
Credit Spread 0.695 0.680 0.695 0.680 0.000 0.000
Term Spread 0.513 0.570 0.538 0.570 0.025 0.000
Skill Intensity 0.375 0.373 0.406 0.393 0.031*** 0.020***
Capital Intensity 150.057 91.459 84.163 53.767 -65.894*** -37.692***
ADT 0.362 0.000 0.517 0.000 0.155*** 0.000***
Contract Intensity 0.561 0.642 0.664 0.701 0.103*** 0.059***
NTR 0.024 0.013 0.019 0.010 -0.005** -0.003
Union Membership 0.154 0.118 0.092 0.106 -0.062*** -0.012***
MFA 0.000 0.000 0.000 0.000 0.000 0.000

Panel A presents the summary statistics of the sample, which consists of 3,378 loan level observations (issued by 968 unique firms belonging to 171 unique six-digit 
NAICS manufacturing industries) from 1995 to 2005, excluding 2000. We obtain bank loan information from DealScan, tariff data from Pierce and Schott (2016), and 
financial information from Compustat. Variable definitions are provided in the Appendix. All continuous variables are winsorized at the 1st and 99th percentiles. Panel 
B compares the firm characteristics between the above-median and below-median NTR Gap samples in the pre-treatment period (1995–1999).
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explicitly control for firm and year fixed effects, we do not include the 
standalone NTR Gap and Post terms in the regression due to the collin
earity problem.

The coefficient of interest in our baseline model is β1, which is the 
coefficient estimate on NTR Gapk × Postt. Imbens and Wooldridge 
(2009) demonstrate that after controlling for all fixed effects, β1 cap
tures the within-firm difference between periods before and after PNTR 
conferral for firms that are more affected by PNTR (i.e., those that 
belong to industries with a high NTR Gap) relative to a similar befor
e–after difference for hypothetical firms that are not affected by PNTR (i. 
e., those that belong to industries with a low NTR Gap).

We include firm level, loan level, industry level and macro level 
control variables that may affect the cost of bank loans, as described in 
Section 3. Referencing Pierce and Schott (2016), we also control for the 
Postt × Industry Characteristicsk interaction term, which is the interac
tion between the Post dummy and time-invariant industry controls such 
as the pre-existing level of capital and skill intensity in the initial year 
(1990). This approach allows us to examine the possibility that the 
relationship between loan spreads and industry characteristics may 
change after PNTR conferral.

We also control for a set of fixed effects. Different types of loans 
include term, revolving, and 364-day facility loans, and loan purposes 
generally include corporate needs, debt repayment, working capital, and 
takeover. Therefore, we control for loan type and loan purpose fixed 
effects to capture the impact of any time-invariant loan characteristics. 
Firm fixed effects address any time-invariant firm attributes that may 
affect the borrowing cost. Year fixed effects control for the general time 
trend of borrowing cost. As our key variable, NTR Gap, is defined at the 
six-digit NAICS industry level, we cluster standard errors at corre
sponding industry levels.

Table 3 presents the baseline results. Column (1) only includes the 
DID term, NTR Gap × Post, firm fixed effects, and year fixed effects. 
Column (2) introduces the firm characteristics that are shown to affect 
the cost of debt in the literature. Column (3) controls for additional loan- 
level characteristics, loan type, and loan purpose fixed effects. Column 
(4) includes all the covariates that capture the effect of time-invariant 
and time-varying industry characteristics on the cost of debt. We refer 
to column (4) of Table 3 as the baseline specification throughout the 
remainder of the paper.

The coefficient estimates for β1 on the DID term (NTR Gapk × Postt) 
are negative and significant at or below the 5% level across all the 
specifications in Table 3, suggesting that PNTR conferral lowers debt 
cost. For example, in column (4), the coefficient of β1 is − 0.872, which is 
significant at the 1% level. The estimated economic magnitude is also 
sizable. Compared with a hypothetical industry with zero NTR Gap, for 
an average sample industry with an NTR Gap of 0.331, PNTR conferral 
would reduce the loan spread by 0.289 (0.872 × 0.331) log points. As 
the sample’s average loan spread is 187 bps over the LIBOR, PNTR re
duces the loan spread by 63 bps (187 × (e0.289 − 1)) on average. 
Considering the sample’s average loan size of $240 million, this 63-bps 
difference translates to an annual savings in interest payments of $1.5 
(240 × 0.63%) million. The economic significance of our finding is 
comparable to that in previous research (e.g., Francis et al., 2010; Chan 
et al., 2013; Gao et al., 2021).9

Regarding control variables, our results are largely consistent with 
the literature (e.g., Graham et al., 2008; Hertzel and Officer, 2012). We 
document that larger firms and firms with greater growth opportunities, 
lower leverage, and higher profitability have lower loan spreads. We 

also find that larger loans have lower spreads. Concerning macroeco
nomic conditions, we find that both the credit spread and the term 
spread are positively associated with the loan spreads.

Overall, the results in Table 3 demonstrate that the resolution of 
tariff uncertainty associated with the conferral of PNTR status for China 
lowers firms’ bank loan cost. This finding is not driven by concurrent 
events and is robust to various loan, firm, and time fixed effects and 
characteristics.

Table 3 
Baseline regression: impact of PNTR on the cost of bank loans.

(1) (2) (3) (4)

NTR Gap × Post -0.921** -1.014*** -0.882*** -0.872***
​ (-2.416) (-3.494) (-3.543) (-3.962)
Ln(AT) ​ -0.292*** -0.205*** -0.206***
​ ​ (-5.661) (-3.999) (-4.210)
Tobin’s Q ​ -0.060 -0.062* -0.066**
​ ​ (-1.566) (-1.865) (-2.003)
Leverage ​ 1.093*** 1.046*** 1.048***
​ ​ (4.321) (5.025) (4.972)
Profitability ​ -1.201*** -1.119*** -1.143***
​ ​ (-4.875) (-4.417) (-4.561)
Tangibility ​ -0.221 -0.256 -0.249
​ ​ (-0.764) (-0.960) (-0.974)
CFVolatility ​ -2.341 -1.947 -2.018
​ ​ (-1.627) (-1.417) (-1.505)
Zscore ​ 0.019 0.015 0.016
​ ​ (1.112) (0.945) (1.036)
Ln(Maturity) ​ ​ -0.033 -0.031
​ ​ ​ (-0.941) (-0.917)
Ln(Loan Size) ​ ​ -0.087*** -0.086***
​ ​ ​ (-2.720) (-2.734)
PP ​ ​ -0.021 -0.020
​ ​ ​ (-0.692) (-0.646)
Credit Spread ​ ​ 0.315** 0.323**
​ ​ ​ (2.400) (2.479)
Term Spread ​ ​ 0.034 0.036
​ ​ ​ (0.863) (0.953)
Post × Skill Intensity ​ ​ ​ -0.033
​ ​ ​ ​ (-0.112)
Post × Capital Intensity ​ ​ ​ -0.000
​ ​ ​ ​ (-0.712)
Post × ADT ​ ​ ​ -0.143
​ ​ ​ ​ (-1.597)
Post × Contract Intensity ​ ​ ​ 0.133
​ ​ ​ ​ (0.715)
Post × NTR ​ ​ ​ 1.644*
​ ​ ​ ​ (1.676)
Union Membership ​ ​ ​ 0.115
​ ​ ​ ​ (0.338)
MFA ​ ​ ​ 0.904***
​ ​ ​ ​ (5.515)
Constant 4.669*** 6.373*** 7.241*** 7.215***
​ (89.565) (20.192) (15.372) (15.444)
Observations 3,378 3,378 3,378 3,378
R-squared 0.838 0.856 0.880 0.881
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Loan Type FE No No Yes Yes
Loan Purpose FE No No Yes Yes

This table reports the difference-in-differences tests that examine the impacts of 
PNTR on the cost of debt of U.S. firms. The dependent variable Ln(Loan Spread) 
is the natural logarithm of the bank loan yield over LIBOR expressed in basis 
points. The variable NTR Gap is the difference between non-NTR rates and NTR 
rates at the six-digit NAICS industry level. The indicator variable Post equals one 
for the 2001–2005 period, and zero for the 1995–1999 period. We obtain bank 
loan information from DealScan, tariff data from Pierce and Schott (2016), and 
financial information from Compustat. Variable definitions are provided in the 
Appendix. All continuous variables are winsorized at the 1st and 99th percen
tiles. T-statistics based on robust standard errors clustered at the six-digit NAICS 
industry level are in parentheses. ***, **, and * denote statistical significance at 
1%, 5%, and 10% levels, respectively.

9 Specifically, Francis et al. (2010) show that the cost of public debt for firms 
incorporated in takeover-friendly states is 29-bps higher than those incorpo
rated in states with restrictive anti-takeover laws. Chan, Chen, and Chen (2013)
find that the clawback provision reduces the cost of bank loans by 33 bps. Gao, 
Li, and Ma (2021) determine that states’ adoption of constituency statutes 
lowers the loan spread by 32 bps.
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4.3. Pre-treatment trends

The validity of our DID specification depends on the parallel trend 
assumption that treated firms’ cost of debt would have evolved in the 
same way as that of control firms without PNTR. We follow Cornaggia 
et al. (2015) to examine the dynamics of the cost of bank loans sur
rounding the passage of PNTR. To compare the pre-PNTR trend between 
the two groups of firms, we replace the Post dummy in Eq. (1) with the 
full set of year indicators and re-estimate the baseline specification, 
presenting the results in Table 4. Specifically, the six dummy variables 
Before2, Before1, After1, After2 and After3+ correspond to years around 
the passage of PNTR. For instance, Before2 denotes the year that is two 
years before the treatment year, i.e., year 1998; and After3+ denotes the 
year that is three or more years after the treatment year, i.e. years 2003, 
2004 and 2005. As we use years captured by Before3+(years up to 1997) 
as the reference year in this setting, we do not include it in the 
regression.

The coefficients on NTR Gap × Before2 and NTR Gap × Before1 are 
particularly noteworthy because their significance and magnitude 
indicate the difference in the trend of cost of debt between treatment and 
control groups prior to PNTR conferral. As shown in Table 4, the co
efficients of these variables are all small in magnitude and not statisti
cally significant, which confirms the parallel trend assumption required 
for using the DID test. The result also indicates that PNTR conferral is 
unlikely to be anticipated by our sample firms. Moreover, Table 4 shows 
that the impact of PNTR conferral on the cost of debt occurs after PNTR 
is implemented, suggesting a causal effect.

4.4. PNTR and nonprice loan terms

Covenants and collateral requirements are also important contract 

arrangements that protect the creditors’ rights. Borrowers with greater 
uncertainty tend to be associated with more stringent covenants and 
collateral requirements (Graham et al., 2008; Chan et al., 2013). To the 
extent that the PNTR eliminates firms’ tariff uncertainty, we expect 
PNTR to reduce the use of covenants and collateral in the loan contracts.

In Table 5, we estimate probit regressions to investigate the impact of 
PNTR on the use of covenants and collateral. Referencing Chava et al. 
(2009), Demiroglu and James (2010), and Bradley and Roberts (2015), 
we explore several broad categories of nonprice terms as our dependent 
variables: prepayment, financial, dividend, and secured.

First, securing debt by collateral is a common business practice. In 
column (1), Collateral is an indicator variable that equals one if the loan 
is secured by collateral, and zero otherwise. Second, dividend re
strictions refer to covenants that constrain firms’ ability to distribute 
cash to shareholders should certain conditions not be met. In column (2), 
Dividend Restriction is an indicator variable that equals one if the loan 
includes restrictions on dividend distribution, and zero otherwise. Third, 
financial covenants are limits placed on various accounting ratios that 
must be maintained while the loan is outstanding. Principal repayment 
could be triggered immediately if such restrictions are violated. In col
umn (3), Financial Covenant is an indicator variable that equals one if the 
loan includes at least one financial covenant, and zero otherwise.

Moreover, covenants in the prepayment category are called sweeps in 
loan contracts. DealScan contains information on Asset Sales, Debt Issu
ance, and Equity Issuance sweeps, which respectively mandate the 
borrower to prepay loans with funds from asset sales, debt issuance, or 
equity issuance. For example, a loan contract that specifies a 60% asset 
sweep indicates that should the firm sell more than a certain amount of 
its assets, it must make a prepayment of 60% of the principal. In column 
(4), Asset Sales Sweep is an indicator variable that equals one if the loan 
includes an asset-sales sweep, and zero otherwise. In column (5), Debt 
Issuance Sweep is an indicator variable that equals one if the loan in
cludes a debt issuance sweep, and zero otherwise. In column (6), Equity 
Issuance Sweep is an indicator variable that equals one if the loan in
cludes an equity issuance sweep, and zero otherwise.

All of the coefficients of NTR Gap× Post are negative and four out of 
six coefficients are significant at the 5% level or below, implying that the 
debt contracts employed significantly looser nonprice terms after PNTR 
becomes effective. Overall, Table 5 shows that PNTR significantly 
reduced the use of covenants or collateral in loan contracts (in addition 
to reducing the cost of bank loans).

5. Channel tests

This section provides evidence supporting firms’ enhanced perfor
mance predictability as the channel through which PNTR reduces firms’ 
debt cost.

5.1. Cross-sectional variation in the treatment effect

If PNTR truly reduces cost of debt by increasing firms’ performance 
predictability, the treatment effect should be stronger for firms that 
faced higher pre-existing uncertainty. We employ four proxies to capture 
the pre-existing level of uncertainty faced by firms—asset tangibility, 
analyst forecast dispersion, institutional ownership level, and PIN.

In column (1) of Table 6, the indicator variable LowTangibility takes a 
value of one if the asset tangibility is in the bottom quartile of the sample 
at the beginning of the sample period and zero otherwise. We re- 
estimate our baseline regression by introducing the three-way interac
tion term NTR Gap × Post × LowTangibility. The coefficient of this term is 
− 0.829, which is significant at the 5% level, and the coefficient of NTR 
Gap × Post is − 0.761, which is significant at the 1% level. This result 
indicates that the treatment effect for firms with lower asset tangibility 
is about two times ((0.829 + 0.761)/0.761) as large as that for firms 
with higher asset tangibility.

In columns (2)–(4) of Table 6, we respectively measure uncertainty 

Table 4 
Pre-treatment trend.

(1) (2) (3) (4)

NTR Gap × Before2 -0.790 -0.461 -0.442 -0.406
​ (-1.376) (-0.848) (-0.855) (-0.790)
NTR Gap × Before1 -0.588 -0.466 -0.615 -0.665
​ (-1.190) (-0.960) (-1.345) (-1.412)
NTR Gap × After1 -1.538*** -1.477*** -1.331*** -1.356***
​ (-2.943) (-3.053) (-3.035) (-3.137)
NTR Gap × After2 -0.862* -0.763 -0.834** -0.799**
​ (-1.659) (-1.619) (-2.080) (-2.015)
NTR Gap × After3+ -1.147** -1.240*** -1.090*** -1.069***
​ (-2.213) (-3.580) (-3.723) (-3.855)
Constant 4.673*** 6.363*** 7.219*** 7.183***
​ (91.987) (20.381) (15.299) (15.199)
Observations 3,378 3,378 3,378 3,378
R-squared 0.839 0.857 0.880 0.882
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Firm Characteristics No Yes Yes Yes
Loan Characteristics No No Yes Yes
Industry Characteristics No No No Yes
Loan Type FE No No Yes Yes
Loan Purpose FE No No Yes Yes

This table examines the pre-treatment trend. The dependent variable Ln(Loan 
Spread) is the natural logarithm of the bank loan yield over LIBOR expressed in 
basis points. The variable NTR Gap is the difference between non-NTR rates and 
NTR rates at the six-digit NAICS industry level. The indicator variable Before2 

(Before1) denotes the year that is two years (one year) before the treatment year, 
i.e., year 1998 (1999); After1 (After2) denotes the year 2001 (2002) and After3+

denotes years 2003 and after 2003. We obtain bank loan information from 
DealScan, tariff data from Pierce and Schott (2016), and financial information 
from Compustat. Variable definitions are provided in the Appendix. All 
continuous variables are winsorized at the 1st and 99th percentiles. T-statistics 
based on robust standard errors clustered at the six-digit NAICS industry level 
are in parentheses. ***, **, and * denote statistical significance at 1%, 5%, and 
10% levels, respectively.
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using the dispersion in analyst forecasts, the level of institutional 
ownership, and PIN. Previous research shows that higher dispersion in 
analyst forecasts, lower institutional ownership, and higher PIN are 
associated with considerable uncertainty regarding the firm’s future 
prospects (e.g., Diether et al., 2002; Asquith et al., 2005; Garfinkel, 
2009; Chen and Zhao, 2012). Specifically, the indicator variable High
Dispersion takes a value of one if the forecast dispersion is in the top 
quartile of the sample at the beginning of the sample period and zero 
otherwise, and the indicators LowIO and HighPIN are defined similarly. 
The coefficients of NTR Gap × Post × HighDispersion, NTR Gap × Post ×
LowIO, and NTR Gap × Post × HighPIN are significantly negative, indi
cating that the treatment effect is stronger for firms with greater analyst 
forecast dispersion, lower ownership held by institutional investors, and 
a higher probability of informed trading.

In summary, Table 6 demonstrates that the treatment effect is 
stronger for firms with greater pre-existing performance uncertainty, 
which is consistent with the view that PNTR reduces firms’ cost of debt 
via enhancing performance predictability.

5.2. Effect of PNTR on firms’ performance predictability

To provide direct evidence that PNTR enhances firms’ performance 
predictability, we estimate the following regression: 

Predictabilityit = α + β1NTR Gapk × Postt + β2Firm Characteristics

+ Firm FE + Year FE + εijt , (2) 

where we use firms’ cash flow, sales, and stock return volatility and 
market-adjusted turnover as the proxies for performance predictability. 
It is widely documented in the literature that firms with higher operating 
volatility usually have poorer performance predictability (e.g., Minton 
et al., 2002; Dichev and Tang, 2009).

We compute cash flow and sales volatility with quarterly net cash 
flow from operating activities and sales values over the next 12 quar
ters10 using Compustat quarterly items. We compute return volatility 
and market-adjusted turnover based on daily returns from the Center for 
Research in Security Prices. Since the dependent variables are not loan 
spreads, we no longer require firms to have loan information from the 

Table 5 
Impact of PNTR on nonprice terms.

(1) (2) (3) (4) (5) (6)
Collateral Dividend Restriction Financial Covenant Asset Sales Sweep Debt Issuance Sweep Equity Issuance Sweep

NTR Gap × Post -6.548*** -4.988*** -3.052** -10.223 -4.085** -1.195
​ (-4.028) (-2.903) (-2.105) (-1.383) (-2.516) (-1.005)
Constant 22.636*** 1.945 11.399*** 5.180 -2.012 -2.189*
​ (6.551) (0.721) (3.421) (0.762) (-1.353) (-1.731)
Observations 571 533 377 213 854 951
Firm Controls Yes Yes Yes Yes Yes Yes
Loan Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Loan Type FE Yes Yes Yes Yes Yes Yes
Loan Purpose FE Yes Yes Yes Yes Yes Yes

This table presents the results of probit regressions that examine the impact of PNTR on the use of covenants and collateral. In column (1), Collateral is an indicator 
variable that equals one if the loan is secured by collateral, and zero otherwise. In column (2), Dividend Restriction is an indicator variable that equals one if the loan 
includes restrictions on dividend distribution, and zero otherwise. In column (3), Financial Covenant is an indicator variable that equals one if the loan includes at least 
one financial covenant, and zero otherwise. In column (4), Asset Sales Sweep is an indicator variable that equals one if the loan includes an asset-sales sweep, and zero 
otherwise. In column (5), Debt Issuance Sweep is an indicator variable that equals one if the loan includes a debt issuance sweep, and zero otherwise. In column (6), 
Equity Issuance Sweep is an indicator variable that equals one if the loan includes an equity issuance sweep, and zero otherwise. The variable NTR Gap is the difference 
between non-NTR rates and NTR rates at the six-digit NAICS industry level. The indicator variable Post equals one for the 2001–2005 period, and zero for the 
1995–1999 period. We obtain bank loan information from DealScan, tariff data from Pierce and Schott (2016), and financial information from Compustat. Variable 
definitions are provided in the Appendix. All continuous variables are winsorized at the 1st and 99th percentiles. T-statistics based on robust standard errors clustered 
at the six-digit NAICS industry level are in parentheses. ***, **, and * denote statistical significance at 1%, 5%, and 10% levels, respectively.

Table 6 
Heterogenous treatment effects based on pre-existing levels of uncertainty.

(1) (2) (3) (4)

NTR Gap × Post -0.761*** -0.563** -0.777*** -0.672***
​ (-3.344) (-2.170) (-3.128) (-2.999)
NTR Gap × Post ×

LowTangibility
-0.829** ​ ​ ​

​ (-2.450) ​ ​ ​
NTR Gap × Post ×

HighDispersion
​ -0.410** ​ ​

​ ​ (-1.976) ​ ​
NTR Gap × Post × LowIO ​ ​ -0.235* ​
​ ​ ​ (-1.775) ​
NTR Gap × Post × HighPIN ​ ​ ​ -0.395**
​ ​ ​ ​ (-2.141)
Constant 7.772*** 7.785*** 7.790*** 7.901***
​ (15.202) (14.654) (14.122) (15.125)
Observations 3,378 3,378 3,378 3,378
R-squared 0.883 0.882 0.881 0.882
Loan Controls Yes Yes Yes Yes
Firm Controls Yes Yes Yes Yes
Industry Controls Yes Yes Yes Yes
Loan Type FE Yes Yes Yes Yes
Loan Purpose FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

This table presents the cross-sectional variation of the treatment effect based on 
firms’ pre-existing levels of uncertainty. The dependent variable Ln(Loan 
Spread) is the natural logarithm of the bank loan yield over LIBOR expressed in 
basis points. We employ four proxies to measure uncertainty, encompassing 
tangibility, analyst forecast dispersion, institutional ownership, and the proba
bility of informed trading (PIN) in columns (1)–(4), respectively. In column (1), 
the indicator variable LowTangibility takes the value of one if the firm’s tangi
bility (computed as property, plant and equipment divided by total assets) at the 
beginning of the sample period (1989) is in the bottom quartile of the sample, 
and zero otherwise. In columns (2)–(4), the indicator variables HighDispersion, 
LowIO and HighPIN are defined similarly. The variable NTR Gap is the difference 
between non-NTR rates and NTR rates at the six-digit NAICS industry level. The 
indicator variable Post equals one for the 2001–2005 period, and zero for the 
1995–1999 period. We obtain bank loan information from DealScan, tariff data 
from Pierce and Schott (2016), and financial information from Compustat. 
Variable definitions are provided in the Appendix. All continuous variables are 
winsorized at the 1st and 99th percentiles. T-statistics based on robust standard 
errors clustered at the six-digit NAICS industry level are in parentheses. ***, **, 
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. 10 We also apply other estimation windows (e.g., future 16, 24, 36, 48 and 60 

quarters), and the results are qualitatively consistent.
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DealScan database. We also exclude cash flow volatility from the control 
variables, and the remaining firm-level controls are the same as those in 
our baseline regression.

As shown in Panel A of Table 7, all the coefficients of NTR Gap × Post 
are negative and significant at or below the 5% level. For example, in 
column (1), the dependent variable is cash flow volatility and the co
efficient of NTR Gap × Post is − 0.064, which is significant at the 5% 
level. The economic magnitude is sizable, revealing that compared with 
a hypothetical industry with no NTR Gap, for an average sample industry 
with an NTR Gap of 0.331, PNTR would reduce the cash flow volatility 
by 0.021 (0.064 × 0.331) relative to the sample average cash flow 
volatility of 0.05 (i.e., a reduction of 42%). Overall, the results indicate 
that treated firms experience a significant improvement in performance 
predictability following PNTR conferral to China.

In Panel B column (1), we first compute ΔCash Flow Volatility as Cash 
Flow Volatility in 2001 − Cash Flow Volatility in 1999 (i.e., the change in 
cash flow volatility from one year before PNTR to one year afterward). 
We then define the indicator variable High_CFvolatility_Reduction as one 
if the firm’s ΔCash Flow Volatility is in the bottom quartile of the sample 
firms (i.e., a greater decrease in cash flow volatility) and zero otherwise. 
Similarly, we establish analogous indicator 

variables—High_Salesvolatility_Reduction, High_Returnvolatility_Reduction, 
and High_Turnover_Reduction—corresponding to columns (2)–(4), 
respectively. The results reveal that the three-way interactions between 
NTR Gap × Post and these four indicators are all negative and three out 
of the four are statistically significant, indicating that the treatment ef
fect is more pronounced for firms that experience greater reductions in 
uncertainty.

Overall, the results in Table 7 indicate that treated firms experience 
significant improvement in performance predictability following PNTR 
conferral to China, and the effect of PNTR on reducing costs of debt is 
greater for firms with higher improvement in performance 
predictability.

5.3. Probability of default versus risk premium

To provide further evidence that PNTR reduces firms’ credit spread 
by enhancing performance predictability, we decompose the credit 
spread into two components; one that accounts for the probability of 
default, and one that accounts for the risk premium required by creditors 
to hold risky securities.

We follow Gilchrist and Zakraǰsek (2012) and Kaviani et al. (2020) to 

Table 7 
Performance predictability.

Panel A. Impact of PNTR on Performance Predictability

(1) (2) (3) (4)
Cash Flow Volatility Sales Volatility Return Volatility Mkt-adjusted Turnover

NTR Gap × Post -0.064** -0.481** -0.005* -0.004***
​ (-2.228) (-1.973) (-1.683) (-2.759)
Constant -0.055*** -0.099 0.028*** -0.006***
​ (-2.615) (-0.982) (8.272) (-3.130)
Observations 10,926 10,926 5,788 5,788
R-squared 0.895 0.867 0.810 0.694
Firm Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Panel B. Heterogenous Treatment Effects Based on Firms’ Improvement in Performance Predictability
(1) (2) (3) (4)

NTR Gap × Post -0.818*** -0.788*** -0.889*** -0.612***
​ (-5.076) (-4.763) (-5.415) (-4.069)
NTR Gap × Post × High_CFvolatility_Reduction -0.691*** ​ ​ ​
​ (-5.155) ​ ​ ​
NTR Gap × Post × High_Salesvolatility_Reduction ​ -0.302** ​ ​
​ ​ (-2.315) ​ ​
NTR Gap × Post × High_Returnvolatility_Reduction ​ ​ 0.076 ​
​ ​ ​ (0.573) ​
NTR Gap × Post × High_Turnover_Reduction ​ ​ ​ -0.202*
​ ​ ​ ​ (-1.759)
Constant 7.763*** 7.737*** 7.839*** 7.744***
​ (29.131) (28.479) (29.232) (31.194)
Observations 3,378 3,378 3,378 3,378
R-squared 0.883 0.881 0.881 0.873
Firm Controls Yes Yes Yes Yes
Industry Controls Yes Yes Yes Yes
Loan Type FE Yes Yes Yes Yes
Loan Purpose FE Yes Yes Yes Yes
Loan Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Panel A reports the impact of PNTR on firms’ performance predictability. In Panel A, Cash Flow Volatility and Sales Volatility are computed as the standard deviation of 
quarterly cash flow and sales, respectively, over a 3-year period from year t using Compustat quarterly data. Return Volatility is estimated using the standard deviation 
of 36 monthly returns over a three-year period from year t. Mkt-adjusted Turnover is estimated with CRSP daily return one year from year t. Panel B reports the 
heterogenous treatment effects based on firms’ improvement in performance predictability. In Panel B column (1), we first compute ΔCash Flow Volatility as Cash Flow 
Volatility in 2001 − Cash Flow Volatility in 1999 to capture the change in cash flow volatility from one year before PNTR to one year afterward. We then define the 
indicator variable High_CFvolatility_Reduction as one if the firm’s ΔCash flow volatility is in the bottom quartile of the sample firms, and zero otherwise. In Panel B, 
columns (2)–(4), the indicator variables High_Salesvolatility_Reduction, High_Returnvolatility_Reduction, and High_Turnover_Reduction are defined likewise. The variable 
NTR Gap is the difference between non-NTR rates and NTR rates at the six-digit NAICS industry level. The indicator variable Post equals one for the 2001–2005 period, 
and zero for the 1995–1999 period. We obtain bank loan information from DealScan, tariff data from Pierce and Schott (2016), and financial information from 
Compustat. Variable definitions are provided in the Appendix. All continuous variables are winsorized at the 1st and 99th percentiles. T-statistics based on robust 
standard errors clustered at the six-digit NAICS industry level are in parentheses. ***, **, and * denote statistical significance at 1%, 5%, and 10% levels, respectively.
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decompose the loan spread. Specifically, we assume that Ln(Loan 
Spread) is linearly related to firm and loan-level measures of the ex
pected probability of default. We then use the distance to default mea
sure estimated in Merton’s (1974) framework to characterize this 
probability, specifically estimating the following regression: 

Ln
(
Loan Spreadijt

)
= α + βDTDi,t + Xʹ

ijtλ + εijt , (3) 

where Loan Spreadijt is the all-in spread for loan j issued by firm i, DTDi,t 

is firm i’s distance to default, and Xʹ
ijt includes other firm- and loan-level 

covariates that may affect the default probability as discussed in Section 
3. Referencing Gilchrist and Zakraǰsek (2012), we express the portion of 
loan spreads explained by firm- and loan-level predictors of default 
probability as follows: 

DPi,j,t =
̂Loan Spreadijt = exp

(

α̂ + β̂DTDi,t +Xʹ
ijt λ̂ +

σ2

2

)

, (4) 

where σ is the estimated standard deviation of the error term εijt . The 
predicted Loan Spread captures the first component of the credit spread, 
which accounts for the premium charged by creditors for expected 
default losses (i.e., the product of the probability of default and creditor 
losses in the event of default). We calculate the remaining spread that is 
intended to capture the loan risk premium as follows: 

CRPi,j,t = Loan Spreadijt − DPi,j,t, (5) 

We then examine the effect of PNTR on default probability (DP) and 
credit risk premium (CRP), presenting the results in Table 8. In column 
(1), where the dependent variable is DP, the coefficient of NTR Gap ×
Post does not significantly differ from zero, indicating that PNTR has 
little impact on firms’ default probability. In column (2), where the 
dependent variable is CRP, the coefficient of NTR Gap × Post is − 0.249, 
which is significant at the 1% level. Compared with a hypothetical in
dustry with zero NTR Gap, for an average sample industry with an NTR 
Gap of 0.331, PNTR would reduce the CRP by 0.082 (0.249 × 0.331) log 
points, translating to a 8.5% reduction in CRP.

In summary, our results demonstrate that PNTR lowers the cost of 

debt through the channel of enhancing firms’ performance predictabil
ity, lowering debtholders’ risk premium as a result, rather than reducing 
default risk.11

6. Additional investigation and robustness tests

6.1. Alternative measures for the financing cost

Thus far, our empirical tests reference loan spreads to measure 
corporate borrowing cost. As a robustness test, we use various alterna
tive measures for the cost of capital to investigate the effects of PNTR 
conferral on firms’ overall financing cost.

Table 9 presents the results regarding the total cost of corporate 
borrowing (TCB), the cost of public bonds, and the cost of equity as 
robustness checks. We exclude the requirement that the firms must have 
private bank loan data from DealScan and drop the loan-specific control 

Table 8 
Default probability versus risk premium.

(1) (2)
DP CRP

NTR Gap × Post 0.024 -0.249***
​ (0.716) (-2.897)
Constant 0.706*** -0.115
​ (12.089) (-0.577)
Observations 1,664 1,664
R-squared 0.936 0.749
Firm Controls Yes Yes
Loan Controls Yes Yes
Industry Controls Yes Yes
Firm FE Yes Yes
Year FE Yes Yes
Loan Type FE Yes Yes
Loan Purpose FE Yes Yes

This table reports the impact of PNTR on two components of credit spread, 
default probability (DP) and credit risk premium (CRP). In column (1), the 
dependent variable DP is the proportion of the total cost of bank loans that 
compensates creditors for expected default losses. In column (2), the dependent 
variable CRP captures the loan risk premium. The variable NTR Gap is the dif
ference between non-NTR rates and NTR rates at the six-digit NAICS industry 
level. The indicator variable Post equals one for the 2001–2005 period, and zero 
for the 1995–1999 period. We obtain bank loan information from DealScan, 
tariff data from Pierce and Schott (2016), and financial information from 
Compustat. Variable definitions are provided in the Appendix. All continuous 
variables are winsorized at the 1st and 99th percentiles. T-statistics based on 
robust standard errors clustered at the six-digit NAICS industry level are in pa
rentheses. ***, **, and * denote statistical significance at 1%, 5%, and 10% 
levels, respectively.

Table 9 
Alternative measures of the cost of capital.

(1) (2) (3)
Ln(TCB) Ln(Bond Spread) Ln(Re)

NTR Gap × Post -0.879*** -0.792** -0.469**
​ (-3.431) (-2.175) (-2.465)
Ln(AT) -0.342*** -0.248* -0.068
​ (-5.705) (-1.723) (-1.606)
Tobin’s Q -0.059 -0.229* -0.068***
​ (-1.301) (-1.757) (-3.476)
Leverage 0.994*** 0.507 -0.060
​ (3.346) (0.751) (-0.471)
Profitability -1.590*** -1.571 -0.641***
​ (-3.815) (-1.631) (-3.563)
Tangibility -0.341 -1.462** 0.412
​ (-0.753) (-2.583) (1.212)
CFVolatility -1.654 3.587 0.304
​ (-1.246) (1.521) (0.401)
Z-score -0.004 0.076 0.007*
​ (-0.354) (0.928) (1.759)
Constant 7.047*** 7.847*** 7.647***
​ (13.486) (5.948) (18.831)
Observations 2,362 986 2,052
R-squared 0.794 0.885 0.594
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
Industry Controls Yes Yes Yes

This table presents the difference-in-differences tests that examine the impact of 
PNTR on alternative measures for the cost of capital. In column (1), TCB is the 
total cost of borrowing as defined in Berg, Saunders, and Steffen (2016). In 
column (2), Bond Spread is the yield spread of public bond yield over the 
Treasury yield. In column (3), Re is the average of three widely-used cost of 
equity capital measures from Ohlson and Juettner-Nauroth (2005), Gebhardt, 
Lee, and Swaminathan (2001), and Claus and Thomas (2001). The variable NTR 
Gap is the difference between non-NTR rates and NTR rates at the six-digit 
NAICS industry level. The indicator variable Post equals one for the 
2001–2005 period, and zero for the 1995–1999 period. We obtain bank loan 
information from DealScan, bond yield information from the Mergent Fixed 
Income Securities Database, tariff data from Pierce and Schott (2016), and 
financial information from Compustat. Variable definitions are provided in the 
Appendix. All continuous variables are winsorized at the 1st and 99th percen
tiles. T-statistics based on robust standard errors clustered at the six-digit NAICS 
industry level are in parentheses. ***, **, and * denote statistical significance at 
1%, 5%, and 10% levels, respectively.

11 Previous research finds that despite facing more competition from China 
after PNTR, U.S. firms actively adjust employment policies, avoid tax more 
aggressively, and rely more on technological innovation (Pierce and Schott, 
2016; Chen, Gao, and Wang, 2021; Chen, Lin, and Shao, 2022). Therefore, it is 
not surprising to see that firms’ default risk is unchanged.

H. Gao and Y. Wang                                                                                                                                                                                                                           Journal of Banking and Finance 178 (2025) 107515 

10 



variables in the regressions. Specifically, in column (1) of Table 9, the 
dependent variable is TCB, referencing Berg et al. (2016) definition. The 
TCB represents a comprehensive measure of loan costs that incorporates 
both explicit interest rate spreads and various fee components that are 
typically overlooked in traditional loan pricing studies.12 The coefficient 
of NTR Gap × Post is − 0.879, which is significant at the 1% level. This 
implies that compared with a hypothetical industry with no NTR Gap, 
PNTR would reduce the total cost of borrowing by 0.291 (0.879 ×
0.331) log points for an average sample industry with an NTR Gap of 
0.331, which translates to a 34% (e0.291 − 1) reduction in TCB. Given the 
sample average of TCB (128 bps), the reduction in tariff uncertainty 
would lower the TCB by about 44 bps (128 × 0.34).

In column (2), the dependent variable is Bond Spread, which is 
measured as the offering yield spread over the Treasury yield from the 
Mergent Fixed Income Securities Database. The coefficient of NTR Gap ×
Post is negative and significant at the 5% level, indicating that PNTR also 
significantly reduces corporate bond cost.

Column (3) presents the result for the cost of equity (Re), which is the 
mean of three widely-used cost of equity measures, referencing Geb
hardt et al. (2001) (Re_GLS), Claus and Thomas (2001) (Re_CT), and 
Ohlson and Juettner-Nauroth (2005) (Re_OJ). The central idea behind 
the three models to estimate implied cost of capital is similar. Each 
approach estimates the cost of equity capital as a discount rate that 
equates the current stock price to the present value of expected future 
earnings obtained from analysts’ forecasts. The first two variables are 
built on the residual income model developed by Ohlson (1995), 
whereas the final variable is based on the abnormal earnings growth 
valuation model in Ohlson and Juettner-Nauroth (2005) that is imple
mented by Gode and Mohanram (2003). The techniques differ in as
sumptions about the evolution of future earnings depending on the use 
of one-year and two-year ahead earnings estimates and long-term 
growth estimates. The results demonstrate that the coefficient of NTR 
Gap × Post is significantly negative, indicating that PNTR also lowers 
cost of equity. This finding is also consistent with Bianconi et al. (2021), 
who find that the tariff uncertainty is priced in stock returns.

Overall, our baseline results remain robust to alternative measures 
for the cost of debt and are also applicable to the cost of equity.

6.2. Placebo tests

To address the possibility that our results are purely driven by 
chance, we perform a placebo test in this subsection. We randomly draw 
a pseudo-NTR Gap value from the same distribution as our sample NTR 
Gap values and assign it to the sample firms. We then re-estimate the 
baseline regression (column (4) of Table 3) using these pseudo-NTR Gap 
values and save the coefficient of NTR Gap × Post, repeating this pro
cedure 5,000 times.

Panels A and B in Fig. 2 plot the distributions of the regression co
efficients and p-values resulting from the above procedure. The former 
figure illustrates the economic magnitude of the coefficients, and the 
latter illustrates the statistical significance. The actual coefficient esti
mated from column (4) of Table 3 (− 0.872) lies far to the left of the 
entire distribution of the coefficient estimates from the placebo test, and 
is more than three times the standard deviation (0.247) below the mean 
(0.002) of the distribution. The p-values of the pseudo-coefficients are 
approximately uniformly distributed between zero and one. Specifically, 

the percentage of p-values below 0.1 is 7.26% (=0.74%+2.8%+3.72%), 
the percentage of p-values below 0.05 is 3.54% (=0.74%+2.8%) and 
that below 0.01 is 0.74%. The results are consistent with our expectation 
as every p-value is almost equally likely to be observed in placebo tests. 
These results imply that our baseline finding that PNTR leads to 
reduction in the cost of borrowing is unlikely to be purely driven by 
chance.

6.3. Industry-level analysis

As each industry may have a different number of firms represented in 
our sample, a potential concern is that our main results could be driven 
by a few industries with a large number of firms. To mitigate this 
concern, we conduct a robustness test by investigating the costs of debt 
at the industry level. Specifically, we compute the equal- and value- 
weighted (weighted by sales13) average value of the loan spread and 
firm and loan-level controls at the six-digit NAICS industry level, and run 
the baseline specification across industry–year observations. We replace 
firm fixed effects with industry fixed effects and exclude loan type and 
loan purpose fixed effects.

Table 10 presents the results, which are extremely similar to our 
baseline regression. The coefficients of NTR Gap × Post are negative and 
significant at or below the 5% level in both specifications. For example, 
in column (1), where the dependent variable is the equal-weighted 
average cost of debt in a given industry, the coefficient of NTR Gap ×
Post is − 0.770 and significant at the 1% level. This indicates that 
compared with a hypothetical industry with no NTR Gap, for an average 
sample industry with an NTR Gap of 0.331, PNTR would reduce the loan 
spread by 0.255 (0.770 × 0.331) log points. Given that the sample’s 
average loan spread of 187 bps over the LIBOR, PNTR conferral reduces 
the loan spread by 54 bps (187 × (e0.255 − 1)) for an average industry.

Overall, results in Table 10 suggest that industries that are more 
affected by the passage of PNTR experience a greater drop in loan 
spread, further supporting our baseline result in Table 3.

6.4. Shorter Sample Period

To further mitigate the concern that some confounding events during 
our baseline sample period of 1995–2005 may drive our findings, we re- 
estimate our baseline regression using alternative shorter sample pe
riods. The tradeoff of a smaller sample period length is that a shorter 
sample period can avoid potential confounding events; however, it also 
reduces the sample size and thus the power of our test.

In columns (1)–(4) of Panel A of Table 11, the sample periods are 
(− 4, +4), (− 3, +3), (− 2, +2), and (− 1, +1) years around the event year 
2000, respectively. The results show that the coefficients of NTR Gap ×
Post are negative and significant at or below the 10% level in all col
umns. Therefore, our main findings remain robust to alternative shorter 
time windows.

In Panel B, we examine whether the bond market reacts significantly 
to the passage of PNTR and whether the cross-sectional variation in the 
firm-level bond price reaction depends on a firm’s exposure to the NTR 
Gap. Following Kedia and Zhou (2014), we obtain bond price and vol
ume information from Mergent Fixed Income Securities Database’s 
NAIC bond transaction file. We compute the value-weighted bond return 
with the two transactions closest in time to the event date (October 10, 
2000); one immediately preceding and one immediately following the 
event date. If the “closest” bond transaction exceeds three months from 
the event date, we exclude this bond from our analysis. Using these 
criteria, it is likely that the bond price changes are driven by PNTR 
rather than other confounding events. Our analysis of bond price reac
tion is based on a sample of 837 bonds by 197 firms.

12 TCB = Upfront Fee/Expected Loan Maturity in Years + (1-PDD) × (Facility 
Fee + Commitment Fee) + PDD × (Facility Fee + Spread) + PDD × Prob 
(Utilization > Utilization Threshold|Usage > 0) × Utilization Fee + Prob 
(Cancellation) × Cancellation Fee. PDD is the probability that a credit line is 
drawn down; Expected Loan Maturity is the difference between the facility start 
and end dates; Prob(Utilization > Utilization Threshold|Usage > 0) is the 
conditional probability of exceeding utilization thresholds; and Prob(Cancel
lation) is the probability of early loan termination.

13 In untabulated tests, we demonstrate that the results remain robust to 
weighting by total asset and market cap.

H. Gao and Y. Wang                                                                                                                                                                                                                           Journal of Banking and Finance 178 (2025) 107515 

11 



(caption on next page)

H. Gao and Y. Wang                                                                                                                                                                                                                           Journal of Banking and Finance 178 (2025) 107515 

12 



The average bond return is 4.53%, indicating that bondholders 
reacted positively to the news of PNTR conferral. Moreover, we compare 
the bond return between the firms with above- and below-median NTR 
Gaps. The average bond return for the former group is 7.69%, while that 
for the control group is only 1.14%. This difference is statistically sig
nificant at the 5% level.

In contrast, we also compute the bond return around October 10 of 
the other 17 sample years (i.e., October 10 of 1995–2005, excluding 
2000) to better understand how bond prices moved in the absence of 
PNTR. The corresponding average bond return is much smaller in 
magnitude (2.46%), and we find no significant difference between firms 
with above-median NTR Gap (3.03%) and below-median NTR Gap 
(1.95%). That is, the average bond return is small during the same 
months in the non-event years and is uncorrelated with the NTR Gap.

These findings have two implications. First, PNTR is a unique event 
that causes a positive and significant bond price reaction, and the cross- 
sectional variation in bond return is positively correlated with firms’ 
exposure to tariff uncertainty. These results are consistent with our 
baseline findings that PNTR reduces firms’ debt costs. Second, since this 
event study is based on bond transactions immediately before and after 
PNTR conferral, it further mitigates concerns about potential con
founding policies.

6.5. Bank characteristics

To address potential confounding effects of bank behavior and bank 
credit risk under uncertainty, we include several banking-specific con
trols established in prior literature. First, following Ng et al. (2020), we 

control for loan loss provisions, which typically increase during 
heightened policy uncertainty. Higher loan loss provisions typically lead 
to higher interest rates charged by banks to cover these losses (Morais 
et al., 2020). Second, we control for net charge-offs and non-performing 
loans as trade policy uncertainty may deteriorate loan portfolio quality 
(Mayordomo and Rachedi, 2022), which in turn increases the cost of 
debt. We also control for tier 1 risk-based capital ratio since it is directly 
related to loan loss reserves and thus cost of debt (Ng and Roychowd
hury, 2014). Earnings before loan loss provisions is controlled as policy 
uncertainty can affect banks’ profitability and risk-taking behavior (Jin 
et al., 2019), which in turn influences their loan pricing decisions. 
Finally, we control for bank size because larger banks may have stronger 
information processing capabilities and risk management practices 

Fig. 2. Placebo Test: random assignment of NTR Gap Values. 
Panel A presents a histogram of the coefficients of the pseudo-NTR Gap × Post from 5,000 bootstrap simulations of the baseline model. For each iteration, we 
randomly assign an NTR Gap value drawn from a normal distribution with identical mean and standard deviation value as the sample NTR Gap to each sample firm. 
Based on these pseudo-NTR Gap values, we re-estimate column (4) of Table 3 and save the coefficients and p-values of coefficients of NTR Gap × Post. We report the 
corresponding p-value distribution in Panel B.

Table 10 
Industry-level analysis.

(1) (2)
Equal-weighted Value-weighted

NTR Gap × Post -0.770*** -0.650**
​ (-3.235) (-2.527)
Constant 7.488*** 7.524***
​ (14.315) (13.816)
Observations 979 979
R-squared 0.804 0.825
Industry FE Yes Yes
Loan Type FE No No
Loan Purpose FE No No
Loan Controls Yes Yes
Firm Controls Yes Yes
Industry Controls Yes Yes
Year FE Yes Yes
Industry FE Yes Yes

This table presents the difference-in-differences tests that examine the impact of 
PNTR on the cost of debt, based on industry-level analysis using the same 
regression specification as that in column (4) of Table 3. In column (1), firm and 
loan level variables are averaged in an equal-weighted way across industry–year 
units. In column (2), firm and loan level variables are averaged in a value- 
weighted way (by firm sales) across industry–year units. The variable NTR 
Gap is the difference between non-NTR rates and NTR rates at the six-digit 
NAICS industry level. The indicator variable Post equals one for the 
2001–2005 period, and zero for the 1995–1999 period. We obtain bank loan 
information from DealScan, tariff data from Pierce and Schott (2016), and 
financial information from Compustat. All continuous variables are winsorized 
at the 1st and 99th percentiles. T-statistics based on robust standard errors 
clustered at the six-digit NAICS industry level are in parentheses. ***, **, and * 
denote statistical significance at 1%, 5%, and 10% levels, respectively.

Table 11 
Alternative sample period.

Panel A. Baseline Regression with Shorter Sample Period

(1) 
(− 4, +4)

(2) 
(− 3, +3)

(3) 
(− 2, +2)

(4) 
(− 1, +1)

NTR Gap × Post − 0.638** − 0.617*** − 0.434** − 0.540*
​ (− 2.259) (− 3.181) (− 2.344) (− 1.932)
Constant 6.888*** 6.766*** 7.178*** 7.508***
​ (14.198) (19.150) (17.875) (9.626)
Observations 2,836 2,102 1,689 1,053
R-squared 0.894 0.911 0.935 0.940
Loan Type FE Yes Yes Yes Yes
Loan Purpose FE Yes Yes Yes Yes
Loan Controls Yes Yes Yes Yes
Firm Controls Yes Yes Yes Yes
Industry Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Event Window 4 Years 3 Years 2 Years 1 Year

Panel B. Average Bond Price Reaction toward the News of PNTR Granting
Bond return 
October 10, 2000

Bond return 
October 10 
of 
1995–1999 
and 
2001–2005

Difference

(1) (2) (1) − (2)

All firms 4.53% 2.46% 2.07%*
Above-median NTR Gap firms (a) 7.69% 3.03% 4.65%**
Below-median NTR Gap firms (b) 1.14% 1.95% − 0.01%
Difference (a) − (b) 6.55%** 1.08% 5.47%**

The regression specification in Panel A is the same as that in column (4) of 
Table 3, except that we use a shorter sample period. In columns (1)–(4), the 
sample periods are (− 4, +4), (− 3, +3), (− 2, +2), and (− 1, +1) years around the 
event year (2000), respectively. For example, in column (1), the pre-PNTR 
period is 1996-1999 and post-PNTR period is 2001-2004. Panel B presents 
value-weighted bond return with the two transactions closest in time to the 
event date (October 10, 2000); one immediately preceding and one immediately 
following the event date. We exclude bonds from the analysis when the closest 
bond transaction exceeds three months from the event date. The variable NTR 
Gap is the difference between non-NTR rates and NTR rates at the six-digit 
NAICS industry level. The indicator variable Post equals one for the 
2001–2005 period, and zero for the 1995–1999 period. We obtain bank loan 
information from DealScan, bond yield information from the Mergent Fixed 
Income Securities Database, tariff data from Pierce and Schott (2016), and 
financial information from Compustat. All continuous variables are winsorized 
at the 1st and 99th percentiles. T-statistics based on robust standard errors 
clustered at the six-digit NAICS industry level are in parentheses. ***, **, and * 
denote statistical significance at 1%, 5%, and 10% levels, respectively.
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(Bharath et al., 2007), which enable them better respond to policy un
certainty and have different pricing scheme for loans (Acharya and 
Mora, 2015). Empirically, we first identify all lenders in a loan syndicate 
using the lendershares table from DealScan and match them with firms 
in Compustat Bank using the link file developed by Schwert (2018). We 
then extract these six bank characteristics mentioned above (Loan loss 
provisions, Net charge-offs, Non-performing loans, Tier 1 risk-based capital 
ratio, Earnings before loan loss provisions, and Bank size) from the Com
pustat Bank annual file. All variables (except for bank size and the tier 1 
risk-based capital ratio) are lagged one year and scaled by banks’ total 
assets.

In Table 12 Panel A column (1), we re-estimate column (4) of 
Table 3, controlling for the above six bank characteristics. Due to data 
availability for bank characteristics, the sample size is reduced to 2,417 
loan observations (compared with 3,378 loan observations in column 
(4) of Table 3). The coefficient of NTR Gap × Post is − 1.044 and sig
nificant at the 1% level, indicating that our treatment effect remains 
robust after controlling for bank behavior.

Moreover, the U.S. economy underwent significant deregulation in 
the banking system during our sample period. The deregulation was 
step-wise at the state level, reaching its apex between 1995 and 1997 
and extending until 2005 (Rice and Strahan, 2010). Therefore, in 
Table 12 Panel A column (2) we also control for the index of branching 
restrictions to capture the initiation of banking deregulation reform 
across states, referencing Rice and Strahan (2010). We map the bor
rowers in our Compustat sample to their respective states using the 
borrowing firms’ location data provided by Gao et al. (2021), which 
allows us to assign the appropriate branching restriction index values to 
each borrower based on their geographical location. This procedure 
enables us to account for the heterogeneous impact of banking dereg
ulation across different states over time. The results reveal that our 
baseline inference is largely unchanged after controlling for various 
bank characteristics.

6.6. Possibility of Switching Banks

During our sample period, most firms in the U.S. switched from 
smaller banks to larger ones to obtain more favorable loan terms 
(Célerier and Matray, 2019). Regardless of improved performance pre
dictability, treated firms may receive cheaper loans by switching banks. 
To address this possibility, we identify all lenders in a loan syndicate 
using the lendershares table from DealScan and follow Gopalan et al. 
(2011) to designate the lead arranger14 in each loan syndicate. We then 
augment our model with bank fixed effects, lead bank fixed effects and 
borrower × lead bank fixed effects in columns (1)–(3) of Table 12 Panel 
B, respectively.15 The results reveal that our inferences remain robust to 
the inclusion of these fixed effects, indicating that treated firms expe
rience a lower cost of debt even within their current banking 
relationships.

7. Conclusions

Measuring a specific uncertainty and identifying its causal effect on 
asset prices is a challenging task in the existing literature. In this study, 
we tackle this task by examining the effect of U.S. conferral of PNTR 
status to China—a quasi-natural experiment reducing tariff uncertainty 
associated with Chinese imports—on U.S. firms’ cost of debt. Using the 
DID approach, we demonstrate a significant decrease in cost of debt for 

firms affected by PNTR relative to those that are unaffected. In support 
of a causal interpretation of our findings, our timing tests indicate no 
difference in pre-treatment trends in the cost of debt between the two 
groups of firms, confirming that the decrease in treated firms’ cost of 
debt occurs after PNTR. Finally, we demonstrate that PNTR reduces the 

Table 12 
Controlling for bank characteristics.

Panel A. Bank Characteristics

(1) (2)

NTR Gap × Post -1.044*** -0.862***
​ (-4.049) (-3.240)
Loan Loss Provision 6.879 -5.312
​ (0.275) (-0.229)
Net Charge-off -0.686 -7.757
​ (-0.021) (-0.236)
Non-performing Loans 2.357 3.101
​ (0.187) (0.246)
Tier1 Risk-Based 128.481** 107.301
​ (2.025) (1.602)
Earnings Before Loan Loss Provision -2.251 -2.626
​ (-0.733) (-0.805)
Ln(Bank Size) 0.020 0.021
​ (0.484) (0.531)
Branching Restrictiveness Index ​ -0.016
​ ​ (-1.283)
Constant 7.557*** 7.284***
​ (10.607) (9.397)
​ ​
Observations 2,417 2,417
R-squared 0.910 0.915
Loan Controls Yes Yes
Industry Controls Yes Yes
Firm Controls Yes Yes
Firm FE Yes Yes
Year FE Yes Yes
Loan Type FE Yes Yes
Loan Purpose FE Yes Yes

Panel B. Bank Fixed Effects
(1) (2) (3)

NTR Gap × Post -0.877*** -0.753* -1.639*
​ (-3.905) (-1.886) (-1.774)
Constant 7.001*** 7.247*** 6.801**
​ (12.142) (3.864) (2.430)
Observations 6,773 1,790 1,790
R-squared 0.926 0.937 0.962
Loan Controls Yes Yes Yes
Industry Controls Yes Yes Yes
Firm Controls Yes Yes Yes
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
Loan Type FE Yes Yes Yes
Loan Purpose FE Yes Yes Yes
Bank FE Yes No No
Lead Bank FE No Yes No
Borrower × Lead Bank FE No No Yes

The regression specification for this table is the same as that in column (4) of 
Table 3, except that we also control for a battery of bank characteristics. In 
column (1) of Panel A, we control for loan loss provisions, net charge-offs, non- 
performing loans, lagged tier 1 risk-based capital ratio, earnings before loan loss 
provisions, and lagged bank size. In column (2) of Panel A, we control for 
banking deregulation intensity across states as described by Rice and Strahan 
(2010). In Panel B, we control for bank, lead bank, and borrower × lead bank 
fixed effects (FE) in columns (1)–(3), respectively. The variable NTR Gap is the 
difference between non-NTR rates and NTR rates at the six-digit NAICS industry 
level. The indicator variable Post equals one for the 2001–2005 period, and zero 
for the 1995–1999 period. We obtain bank loan information from DealScan, 
tariff data from Pierce and Schott (2016), and financial information from 
Compustat. Variable definitions are provided in the Appendix. All continuous 
variables are winsorized at the 1st and 99th percentiles. T-statistics based on 
robust standard errors clustered at the six-digit NAICS industry level are in pa
rentheses. ***, **, and * denote statistical significance at 1%, 5%, and 10% 
levels, respectively.

14 Specifically, we follow Gopalan, Nanda, and Yerramilli (2011) to use the 
“LeadArrangerCredit” variable in DealScan to identify lead arrangers.
15 When multiple lead banks participate in a specific loan facility, we incor

porate fixed effects for each lead bank. The unit of observation is defined at the 
loan–bank level in column (1) and at the loan–lead bank level in columns (2) 
and (3).
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cost of debt by enhancing firms’ performance predictability: (1) The 
treatment effect is greater for firms that face greater ex ante uncertainty, 
(2) firms’ performance predictability is indeed enhanced following 
PNTR conferral and the treatment effect is positively correlated with the 
extent of performance predictability enhancement, and (3) the reduced 
debt cost is primarily due to decreased risk premiums rather than 
decrease in default probability. Overall, our study provides empirical 
evidence supporting the view that reducing uncertainty has a causal 

effect on reducing cost of debt.
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Appendix: Variable definitions

Variable Definition

Financing Cost ​
Loan Spread All-in spread drawn in DealScan, which is the bank loan yield over LIBOR expressed in basis points.
TCB Total cost of borrowing. Following Berg et al. (2016), it is defined as: TCB = Upfront Fee/Expected Loan Maturity in Years + (1-PDD) ×

(Facility Fee + Commitment Fee) + PDD × (Facility Fee + Spread) + PDD × Prob(Utilization > Utilization Threshold|Usage > 0) × Utilization 
Fee + Prob(Cancellation) × Cancellation Fee. PDD is the probability that a credit line is drawn down; Expected Loan Maturity is the difference 
between the facility start and end dates; Prob(Utilization > Utilization Threshold|Usage > 0) is the conditional probability of exceeding 
utilization thresholds; and Prob(Cancellation) is the probability of early loan termination.

Bond Spread The yield of public bonds over the Treasury yield expressed in basis points, which corresponds to the treasury_spread variable in the Mergent 
Fixed Income Securities Database.

Re_OJ The cost of equity capital measure developed by Ohlson and Juettner-Nauroth (2005) and implemented by Gode and Mohanram (2003).
Re_GLS The cost of equity capital measure in Gebhardt, Lee and Swaminathan (2001).
Re_CT The cost of equity capital measure in Claus and Thomas (2001).
Re The arithmetic average of the three cost of equity capital measures.
Firm Characteristics ​
NTR Gap The difference between non-NTR rates and NTR rates at six-digit NAICS industry level.
Post An indicator that equals 1 for the 2001-2005 period, and 0 for the 1995-1999 period.
AT The book value of total assets in million dollars.
Tobin’s Q The market value of equity plus book value of total assets minus book value of equity minus balance sheet deferred taxes, normalized by the 

total book value of assets.
Book Leverage The sum of long-term and short-term debt normalized by total asset.
Profitability Operating income before depreciation normalized by total assets.
Tangibility Property, plant and equipment normalized by total assets.
Altman Z-score Z-score = (1.2* working capital/ total assets + 1.4 *retained earnings/ total assets + 3.3* earnings before interest and taxes / total assets +

0.99*net sales/ total assets+0.6*market value of equity / total liabilities.
Dispersion Analyst forecast dispersion as in Garfinkel (2009). It is calculated as the standard deviation of forecast value scaled by the absolute value of the 

mean analysts’ forecast.
IO Number of shares held by institutional investors normalized by the total number of shares outstanding.
DTD Distance to default as conceptualized in Merton (1974) and estimated in Vassalou and Xing (2004) and Bharath and Shumway (2008). To 

compute DTD, the model assumes firm assets follow a geometric Brownian motion (dVA=μVAdt+σAVAdW), where VA is asset value, μ is the 
expected return, σA is asset volatility, and W is a Wiener process. Equity value (E) is then modeled as a European call option on these assets, 
struck at the face value of debt (F) with maturity T, using the Black-Scholes formula: 
E=VAN(d1)− Fe− rTN(d2), where d1=[ln(VA/F)+(r+0.5σA

2)T]/(σA√T) and d2=d1− σA√T. Since VA and σA are unobservable, an iterative 
procedure is employed to solve these nonlinear equations, calibrating to observed equity market values and implied volatilities. The DTD is 
then calculated as: DTD= ln(VA/F)+(r− σA

2)T/(σA√T)
PIN Probability of informed trading (Brown and Hillegeist, 2007) downloaded from Stephen Brown’s website (https://terpconnect.umd. 

edu/~stephenb/).
LowTangibility An indicator variable that equals 1 if the firm’s tangibility at the end of 1989 is in the bottom quartile of the sample firms, and 0 otherwise.
LowIO An indicator variable that equals 1 if the firm’s institutional ownership at the end of 1989 is in the bottom quartile of the sample firms, and 

0 otherwise.
HighDispersion An indicator variable that equals 1 if the firm’s analyst dispersion at the end of 1989 is in the top quartile of the sample firms, and 0 otherwise. 

The computation of analyst forecast dispersion flows Garfinkel (2009).
HighPIN An indicator variable that equals 1 if the firm’s PIN at the end of 1989 is in the top quartile of the sample firms, and 0 otherwise.
Cash Flow Volatility The moving standard deviation of quarterly cash flow values over 12 quarters from the Compustat quarterly items.
Sales Volatility The moving standard deviation of quarterly sale values over 12 quarters from the Compustat quarterly items.
Return Volatility The moving standard deviation of 36 monthly returns over a three-year period from CRSP monthly items.
Mkt-adjusted Turnover The moving 180-day median market-adjusted turnover (stock level turnover minus the market-wide turnover across NYSE/AMEX common 

stocks).
High_CFvolatility_Reduction We first compute ΔCash Flow Volatility as Cash Flow Volatility in 2001 − Cash Flow Volatility in 1999 to capture the change in cash flow volatility 

from one year before PNTR to one year afterward. We then define the indicator variable High_CFvolatility_Reduction as 1 if the firm’s ΔCash Flow 
Volatility is in the bottom quartile of the sample firms, and 0 otherwise.

High_Salevolatility_Reduction Similar to the definition of High_CFvolatility_Reduction, High_Salevolatility_Reduction equals 1 if the change in firm’s sales volatility over the 
three-year window (1999-2001) around the treatment event (in 2000) is in the bottom quartile of the sample firms, and 0 otherwise.

High_Returnvolatility_Reduction Similar to the definition of High_CFvolatility_Reduction, High_Returnvolatility_Reduction equals 1 if the change in firm’s return volatility over the 
three-year window (1999-2001) around the treatment event (in 2000) is in the bottom quartile of the sample firms, and 0 otherwise.

High_Turnover_Reduction Similar to the definition of High_CFvolatility_Reduction, High_Turnover_Reduction equals 1 if the change in firm’s market adjusted turnover over 
the three-year window (1999-2001) around the treatment event (in 2000) is in the bottom quartile of the sample firms, and 0 otherwise.

Loan Characteristics ​
Asset Sales Sweep An indicator variable that equals 1 if the loan includes an asset-sales sweep, and 0 otherwise.
Collateral An indicator variable that equals 1 if the loan is secured by collateral, and 0 otherwise.
Debt Issuance Sweep An indicator variable that equals 1 if the loan includes a debt-issuance sweep, and 0 otherwise.
Equity Issuance Sweep An indicator variable that equals 1 if the loan includes an equity-issuance sweep, and 0 otherwise.
Financial Covenant An indicator variable that equals 1 if the loan includes at least 1 financial covenant, and 0 otherwise.

(continued on next page)
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(continued )

Variable Definition

Dividend Restriction An indicator variable that equals 1 if the loan includes restrictions on dividend distribution, and 0 otherwise.
Loan Maturity The loan maturity expressed in months.
Loan Size The amount of loan issued in million dollars.
PP An indicator variable which equals 1 if a loan uses performance pricing, and 0 otherwise.
Bank Characteristics ​
Bank Size The book value of total assets of banks in million dollars.
Loan Loss Provision The amount of loan loss provisions normalized by total assets.
Net Charge-offs The amount of net charge-offs normalized by total assets.
Non-performing Loans The amount of non-performing loans normalized by total assets.
Tier 1 Risk-based Capital Ratio The risk-adjusted capital ratio – tier 1.
Earnings Before Loan Loss 

Provisions
The amount of total earnings before deducting reserve for bad debt losses normalized by total assets.

Macro-economic factors ​
Credit Spread The difference in yields between a BAA and AAA rated corporate bond with the same maturity.
Term Spread The difference in yields between 10-year and 2-year Treasury bonds.
Industry Characteristics ​
Skill Intensity The ratio of non-production workers to total employment in a given industry.
Capital Intensity The ratio of capital to total employment in a given industry.
Contract Intensity The share of an industry’s intermediate inputs that require relationship-specific investments, obtained from Nunn (2007).
NTR NTR tariff rate obtained from Feenstra et al. (2002), which is the relatively low tariff rates the U.S. applies to imports from other members of the 

World Trade Organization,.
Union Membership The industry-level unionization rate, obtained from Hirsch and MacPherson (2003).
ADT A binary indicator variable that takes the value of 1 for industries producing advanced technology products, as classified by the US Census 

Bureau’s official definitions.
MFA The exposure to the abortion of the global Multi-Fiber Arrangement governing Chinese textile and clothing export quotas. Following Brambilla 

et al. (2010), the variable MFA is calculated as the import-weighted average fill rate of the textile and clothing products that were under quota, 
where fill rates are defined as the actual imports divided by allowable imports under the quota

Data availability

Data will be made available on request.
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