
 
 
 
 
 

Essays on Financial Market, Monetary Policy, and International Capital Flows 
 
 
 

by Zheyu Yang 
 
 
 

B.A. in Philosophy, June 2012, Renmin University of China 
M.A. in Economics, January 2016, Boston University 

M.S. in Economics, January 2021, The George Washington University 
 
 

A Dissertation submitted to 
 
 
 

The Faculty of 
The Columbian College of Arts and Sciences 

of The George Washington University 
in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy 

 
 
 

May 19, 2024 
 
 
 

Dissertation directed by 
 
 

Graciela L. Kaminsky 
Professor of Economics and International Affairs 

 
 
 
 
 

  



ii 
 

The Columbian College of Arts and Sciences of The George Washington University 

certifies that Zheyu Yang has passed the Final Examination for the degree of Doctor of 

Philosophy as of March 22, 2024. This is the final and approved form of the dissertation. 

 
 

Essays on Financial Market, Monetary Policy, and International Capital Flows 
 

Zheyu Yang 
 
 
 

Dissertation Research Committee: 
 

Graciela L. Kaminsky, Professor of Economics and International Affairs, 
Dissertation Director 
 
Chao Wei, Associate Professor of Economics, Committee Member 
 
Tomas Williams, Associate Professor of Economics, Committee Member 

  



iii 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© Copyright 2024 by Zheyu Yang 
All rights reserved 

  



Dedication

I dedicate my dissertation to my wife, Muxue, and my daughter, Hannah.

iv



Acknowledgments

I am profoundly grateful to my advisor, Prof. Kaminsky, for her invaluable guid-

ance and the exemplary academic role model she has provided. Her unwavering sup-

port throughout my Ph.D. studies, her dedication to fostering my academic growth,

and her generosity in sharing her expertise and experiences have all been instrumen-

tal in navigating this transformative journey. Prof. Kaminsky’s influence extends

beyond academia, instilling in me the values and dedication I aim to emulate in my

professional career.

I extend my heartfelt thanks to my committee members, Prof. Chao Wei and Prof.

Tomas Williams, for their insightful feedback and encouragement throughout every

phase of my research. Their perspectives have enriched my work, challenging me to

achieve new levels of scholarly rigor and creativity.

I’m grateful to my friends and colleagues in the Ph.D. program for their support

and encouragement, making this journey not just rewarding but memorable.

Lastly, a special thank you to my wife for her unwavering love and belief in me,

and to my parents and parents-in-law for their continuous support and trust. Your

faith in me has been a guiding light.

v



Abstract of Dissertation

Essays on Financial Market, Monetary Policy, and International Capital Flows

This dissertation consists of three independent essays on Financial Market, Mon-

etary Policy, and International Capital Flows.

Chapter 1 aims to deepen our understanding of how accommodative monetary

policy affects investor risk perceptions in the corporate bond market. “Low for long”

interest rate and other accommodative monetary policies increase risk-taking and

introduce medium- and long term macro-financial vulnerabilities. This study ana-

lyzes the effects of the People’s Bank of China’s monetary policy announcements on

the prices of domestic corporate bonds. By leveraging high-frequency co-movements

in financial asset prices and employing a Bayesian structural vector autoregression

(BSVAR) model, I distinguish the market’s reaction to the central bank’s key policy

announcements into monetary and non-monetary news categories. Using a dataset

comprising 16,738 corporate bonds issued by 2,711 non-financial firms between 2010

and 2020, I find the identified monetary news significantly impacts bond pricing, ac-

counting for approximately one-quarter of the price movements within a brief analysis

window. Subsequent analysis investigates whether this impact differs across various

credit risk categories, as determined by bond ratings. The results indicate a signif-

icant increase in market risk appetite following the central bank’s easing measures,

with riskier bonds outperforming safer ones. These findings highlight critical consid-

erations for financial stability and macroprudential policy.

Chapter 2 investigates the relationship between future policy expectations and

their immediate impact on the current economy. It particularly focuses on the role
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of “forward guidance” in shaping interest rate expectations and macroeconomic con-

ditions. Using a small-scale New Keynesian Model, this chapter theorizes the con-

nections between policy expectations and economic outcomes, laying the groundwork

for empirically investigating these dynamics. It leverages economic forecast survey

data and a theoretical framework to construct an empirical structural Vector Autore-

gression (VAR) model. This model is designed to evaluate the impact of anticipated

policy shifts on economic output and inflation. The findings demonstrate that ex-

pectations of policy tightening in the forthcoming year result in rapid and significant

increases in both prices and economic activity. This study highlights the pivotal role

of expectations in determining the state of the economy and points to the growing sig-

nificance of central banks’ management of policy expectations as a tool for influencing

economic conditions.

Chapter 3 investigates China’s engagement with international capital markets be-

tween 1850 and 1930, a period marked by significant political and economic transitions

from the Qing Dynasty to the Republican era. It aggregates China’s individual loan,

bond, and share data to show a bigger picture of China’s international borrowing dur-

ing this period. It documents the characteristics of China’s international borrowing,

classifying the issuers and the purposes of borrowing. Furthermore, it explores the

drivers of China’s international borrowing, including the impacts of war indemnities,

trade deficits, and the broader forces of financial globalization. The study examines

the evolution of China’s international borrowing, its participation in global financial

systems, and the connections between trade. The research highlights China’s use of

foreign loans for various purposes, underscoring the complications of international

borrowing and its implications for the country’s financial sovereignty and economic

development.
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Chapter 1

Risk-Taking and Monetary Policy

1.1 Introduction

A central question in macroeconomics is how monetary policy affects the economy.

The transmission of monetary policy to the broader economy takes place through

several channels including interest rates, exchange rates and balance-sheet channels.

The recent financial crisis has spurred a debate on whether an additional mechanism

in the transmission of monetary policy—the risk-taking channel—affects the supply

of credit.

The key empirical challenge in answering this question, however, is that risk-taking is

supply-driven and generated by a increased appetite for risk by investors when mon-

etary policy remains accommodative for a long time. But accommodative monetary

policy also affects demand for investment and credit, the quality of the pool of bor-

rowers, and volume of credit supplied. Therefore, to identify this channel, the effect

of demand must be disentangled from the effect of supply on lending and borrowing

in the financial sector. The most common approach to overcome this simultaneous

shifts in demand and supply is to attempt to quantify the movements from both sides

of demand and supply. Researches have used loan-level data combined with lender

(banks) and borrower (firms) information (Dell’Ariccia et al., 2017; Delis et al., 2017;

Calomiris et al., 2019; Amstad and He, 2020; Krussl et al., 2017) to exam whether

monetary policy led to the origination of riskier individual bank loans while trying to
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control for the demand for such loans. But firm’s decision on whether to engage in

speculative investment induced by cheap borrowing is unobservable in the data and

hard to detect. Therefore the concerns for the simultaneous problem remains.

An alternative approach to tackle this identification challenge–the one I pursue in

this paper–is to focus on movements in bond prices in a narrow window around

central bank policy announcements. This approach exploits the fact that the demand

for credit—firms’ borrowing from the bond markets—does not change instantly in

a narrow window surrounding policy announcement as the outstanding amount of

bonds is considered relative steady within such short period of time. But the supply

of the credit—the demand for bonds by investors—reacts rapidly to monetary news.

This unique setting allows me to cleanly separate the influence of supply from demand

on prices.

Figure 1.1: China Corporate Bond Yield by Credit Ratings
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Requirement Ratio. Sources: CCER database. Yields are based on author’s own calculations.

I use price changes of 16,738 corporate bonds over a 24-hour window surrounding 12
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People’s Bank of China’s announcements on Reserve Required Ratios between 2010

and 2020 to investigate the risk-taking effect on corporate bond market. The data set

includes bonds from interbank market and exchange markets, which accounts for over

90% of issuance in China. I estimate the price return differentials between risky bonds

and safe bonds facing changes in monetary policy stance. The outstanding amount

of corporate bonds—the demand for investment and credit in the bond market—

within the narrow windows of central bank announcements can be treated as constant.

Therefore, any price changes during that periods of time can be reasonably attributed

to the changes in the supply of the credit.

A major strength of this identification approach is how cleanly it is able to isolate the

movement from demand side and addressing the simultaneous problem. As is often the

case, this comes at the cost of reduced statistical power. The price returns I estimate

around announcement events are quite small. The "power problem" precludes one

from estimating on the long term effect of risk-taking on bond markets. Intuitively,

price changes several days or months in the future are influenced by other shocks,

reducing the signal-to-noise ratio too small to generate reliable results. I can, however,

measure the contemporary response of bond prices to changes in monetary policy

identified at the policy announcements. This is important since the link between

monetary policy and longer-end interest rates which firms are effectively borrowing

at is the key in monetary policy transmission. By focusing on the contemporary

effects of monetary policy shocks on corporate bond rates, this paper is shedding

light on the core empirical issue in monetary economics.

Another challenge is, of course, how to identify the monetary policy shocks from

the central bank policy actions. In general, there are two schools of identification

strategies: one relies on correctly specifying the underlying policy function of the

3



central bank and fitting the function with actual data; the other one relaxes the

assumption on the underlying policy function and instead capturing the policy shocks

using market reactions to the policy actions. Researchers have attempted to estimate

the underlying policy function of the People’s Bank of China. For example, Chen

et al. (2018) estimates People’s Bank of China’s policy function based on a Taylor-

rule-alike function and M2 supply, for which they argue that the central bank is using

as its intermediate target. But the difficulty in estimating China monetary policy

using this strategy is that the country’s monetary policy framework is constantly

evolving over time. Yi (2018), the chairman of the People’s Bank of China, pointed

out that China’s monetary policy is gradually shifting from quantity control to price

control, which implies that the underlying policy function is not unchanged. Even

in the study of Chen et al. (2018), the authors limit their sample period only to

2009-2015 because the central bank later changed its rule.

Figure 1.2: Required Reserve Ratio and Monetary Policy Shocks
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I therefore turn to the second identification strategy, the so called High-Frequency

Identification (HFI), which was first pioneered by Cook and Hahn (1989) then de-

veloped by Nakamura and Steinsson (2018) and many others. It is based on the

fact that central bank announcement reveals a disproportionate amount of monetary

news. The lumpy way in which monetary news is revealed at announcements al-

lows for a discontinuity-based identification scheme for detecting the effect in asset

prices. However, central bank communication conveys not only news about monetary

policy but also non-monetary news about economic growth (Cieslak and Schrimpf,

2018). The non-monetary news in central bank communication poses a challenge to

the quantification of effects of monetary policy as the shock can be confronted by

other information. To dissect the news content of central bank communication, I

exploit the joint dynamic of equity returns and interest rates around central bank re-

leases. While a conventional monetary policy shock affects the real rate and induces

a negative comovement of stocks and yields through higher discount rate, growth

shocks induce a positive comovement of stocks and yields via raised expectation on

future revenue. The monetary policy shocks are identified through the high-frequency

comovement between interest rates and stock indexes using a Bayesian Structural

Vector-autoregression (BSVAR) with sign restrictions (Jarociski and Karadi, 2020;

Kerssenfischer, 2019; Andrade and Ferroni, 2021; Miranda-Agrippino, 2016; Miranda-

Agrippino and Ricco, 2021; Nakamura and Steinsson, 2018). I derive restrictions on

the joint dynamics of macroeconomic factors, monetary policy and asset prices nec-

essary to support the stylized facts, and rely on high-frequency data to construct the

covariates at the level of a single event. The sign of those covariates allows one to

determine the dominant piece of economic news revealed by central banks beyond

just monetary policy decision statements.
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I use bonds’ credit ratings to proxy their credit risks. The credit ratings reflect the

creditworthiness of the issuers, such as their financial ability to make interest pay-

ments and repay the debt in full at maturity. Bonds with better ratings are perceived

as lower credit risk, and vice versa. The advantage of using bonds is that the ratings

explicitly differentiate assets’ riskiness. The disadvantage goes to concerns with the

country’s domestic credit rating quality. Credit ratings in China are highly up-skewed:

the vast majority of Chinese bonds fall into only three categories: AAA, AA+, and

AA, which means the domestic rating industry inflates rating and broad rating scales.

A one-notch difference in credit ratings in China’s bond market is likely equivalent

to a one-letter (or three-notch) difference in international ratingsLivingston et al.

(2018). For example, a notch difference in Chinese credit ratings is associated with

58 basis points difference in yield, while the difference is associated with 9-18 basis

points in investment grading in the US and Europe bond markets. Inflated and broad

ratings potentially distort the distribution of credit risk. To address this potential

distortion, I include firms’ annual financial balance sheet and income statements into

the analysis to control for the potential differentials within each credit rating groups.

With the granularity of the data, I can isolate specifically how a bond’s riskiness, as

measured by its credit rating, affect its returns on central bank announcement days,

while flexibly control for a group of bond and issuer characteristics. In particular, my

baseline regressions include fixed effects that ensure that I compare the price reactions

of bonds that have the same year-to-maturity but different levels of credit risk, while

also controlling for industry effect and duration effect. I find strong evidence of risk-

taking: following a monetary easing shock, in various specifications, the price returns

are increasing as the bond becomes riskier. The effects of monetary policy shocks are

asymmetric: the price responses to monetary easing shocks significantly differentiate

6



across credit risk groups while responses to monetary tightening shocks do not. Chen

et al. (2017) has a similar finding in their paper using data from the stock market.

The asymmetric effect of monetary policy shows the role of low interest rates as a

key driver in risk-taking channel. The finding is robust across corporate bonds with

different characteristics, such as years-to-maturity, industry, and coupon rate, and

across firms with different attributes, such as leverage ratios, profitability, liquidity,

and size.

The rest of the paper is organized as follows. Section 1.2 introduces the related liter-

ature. Section 1.3 briefly presents the institutional background of China’s corporate

bond market and monetary policy framework. Section 1.4 discusses the identification

of monetary policy and the econometric methodology. Section 1.5 presents the em-

pirical strategy of monetary policy on risk-taking and the main results. Section 1.6

concludes the paper.

1.2 Literature Review

My paper is closely related to the strands of literature on monetary policy and risk-

taking. Borio and Zhu (2012) relate monetary policy transmission mechanism to the

perception and pricing of risk by economic agents and point out the importance of

the "risk-taking channel" of monetary policy in the evolving financial system. Bruno

and Shin (2015) further study the operation of the risk-taking channel through the

banking sector and find that the financing costs of banks, which are closely tied to

the short-term interest rate chosen by the central bank, affects their decisions on how

much exposure to take on. Dell’Ariccia et al. (2017) study the relationship between

interest rates and bank risk-taking by using loan-level data in the US. They provide

evidence that a low short-term interest rate environment increases bank risk-taking.
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Weale and Wieladek (2016) study the effect of unconventional monetary policy in

UK during the GFC. They find announcements of large-scale purchase of government

bonds program raises the appetite for risk. Calomiris et al. (2019) study the effect

of eligibility for inclusion in important international market indexes and find that

low interest rate environment created by developed countries’ monetary policies after

GFC increases the demand for emerging market corporate bonds. Ammer et al. (2018)

test for search for yield by examine whether changes in interest rates in domestic

markets drove investors to shift into riskier assets in the US and they find that the

more interest rates at home decline, the more investors shift their international bond

portfolios towards riskier US corporate bonds.

My paper also contributes to a long line of research that assesses the effect of mon-

etary policy on asset prices. Mishkin (2001) summarizes the channels provided by

asset prices through which monetary policy affects the economy. First is through

investment. Tobin’s q, which is defined as the market value of firms divided by the

replacement cost of capital, establishes a link between stock prices and investment

spending. Second is the credit channel (Bernanke and Blinder, 1992). A change in

monetary policy is likely to change the firms’ external finance premium, which is the

difference in cost between funds generated internally (by retaining earnings) and funds

raised externally (by issuing equity or debt instruments) caused by the asymmetric

information in the credit market. Third is through wealth effects. Expansionary mon-

etary policy which raise asset prices, raise the value of household financial wealth,

thereby increasing household consumption. Empirically, many researches find evi-

dences of the relationship between monetary policy and asset prices. Assenmacher

and Gerlach (2008) using data on 17 OECD countries between 1986 to 2006 finds

that monetary easing shocks significantly raise the asset prices. Rigobon and Sack

8



(2004) estimates the response of asset prices to changes in monetary policy shock

identified based on FOMC meetings and Chairman’s monetary policy testimony to

congress and the increase in the variance of policy shocks. Their results show that an

increase in short-term interest rates results a decline in stock prices and an increase

in bond yields. Grkaynak et al. (2004) studies the effect of changes in the federal

funds rate and FOMC statements on asset prices and find that although they both

have important effects the statements will have a much greater impact on longer-term

treasury yields.

My paper also The identified monetary policy shocks from PBoC’s policy announce-

ments , which contributes to the line of research in assessing China’s monetary pol-

icy (Chen et al., 2018; Li et al., 2014; Li and Wang, 2020; Sun, 2015, 2018; Chen et al.,

2017; Fu and Ho, 2022). With monetary and fiscal stimulus efforts that have injected

massive liquidity to the economy to support growth, risk-taking has become a growing

concern in China’s bank-based financial system (Wu and Shen, 2019; Sun, 2019; Li

et al., 2014; Zhou and Tewari, 2019; Wang et al., 2021; Dong et al., 2014; Fang et al.,

2019). The abundant fund in the financial system induces the rapid expansion of

shadow banking in the last ten years, which reflects the growing risk-taking in China

and the efforts to circumvent regulatory restrictions on banking system (Chen et al.,

2018; Wu and Shen, 2019; Wang et al., 2021; Fang et al., 2019). It also significantly

affect the transmission mechanism of monetary policy in China (Sun, 2019; Zhou and

Tewari, 2019).

1.3 Institutional Background

In this section, I discuss the unique features of China’s corporate bond market and its

monetary policy framework, which are pertinent to the subsequent empirical analysis.
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The discussion focuses on two issues: (1) institutional facts about China’s domestic

bond market and the credit ratings, (2) the background and evolution of China’s

monetary policy framework.

1.3.1 China Corporate Bond Market

China’s corporate contribute almost a third (31%1) of global corporate debt, while

the country only contributes a fifth (19%) of global GDP. Despite the fact that the

first Chinese bond was issued as early as 1861 in the Qing Dynasty, the current bond

market is young relative to those of advanced economies. The country initially only

had a primary market where only new issuances were allowed. It was not until 1990

when a secondary market was established nationwide could government bonds to be

traded in the markets. The secondary bond market includes three submarkets: the

exchange market, the interbank market, and the over-the counter (OTC) market.

The exchange market was the most active market where individual investors and

commercial banks were the most active participants. However, banks were pulled

out of the exchange market in 1997 and started to trade with each other exclusively

in the interbank market. Since then, the interbank market has grown rapidly and

has become dominant in bond markets. Today the interbank market accounts for

about 90% of the debt securities issued in China. The OTC market has consistently

accounted for only a small share of market activities.

The corporate bond market in China is different from the US bond market in sev-

eral ways. First, bonds in China are likely to be issued by large firms with highly

up-skewed credit ratings: the vast majority of Chinese bonds fall into only three cat-

egories: AAA, AA+, and AA. The Chinese rating industry inflates rating and broad
1Ip, Christine et.al.. 2021. "Can China Escape Its Corporate Debt Trap?" S&P Global, October

19, 2021. https://www.spglobal.com/_assets/documents/ratings/research/100620188.pdf

10

https://www.spglobal.com/_assets/documents/ratings/research/100620188.pdf


rating scales. As a result, a notch difference in Chinese credit ratings is associated

with 58 basis points difference in yield, while the difference is associated with 9-18

basis points in investment grading in the US and Europe bond markets (Livingston

et al., 2018). A one-notch difference in credit ratings in China’s bond market is likely

equivalent to a one-letter (or three-notch) difference in international ratings. Second,

the default rates in China is artificially low: in 2021, this number is 0.76%2 compared

to the 1.2%3 in the US market. Third, the average maturity of bonds in China is

1.74 years, which is much shorter than the average maturity in the US (Amstad and

He, 2020). These differences partly reflect the different model used by the Chinese

government to manage its financial system, that is, government’s tight control on

issuances and implicit government guarantees to avoid public defaults (Ding et al.,

2020; Brunnermeier et al., 2020).

Many of the issuers are implicit government guaranteed and soft budget-constrained,

which distorts the market. A soft budget-constraint arises whenever a funding source

finds it impossible to keep an enterprise to a fixed budget, i.e., whenever the enter-

prise can extract ex post a bigger subsidy or loan than would have been considered

efficient ex ante (Maskin, 1996). Issuers with strong implicit government guarantee,

usually state-owned enterprises (SOEs), are insensitive to the level of interest rates at

borrowing, pushing up the market demand for investment. Being crowded out, firms

with no such guarantee from the government, who are usually privately-owned, have

to borrow at higher rates. Furthermore, issuers with implicit government guarantee

usually receive better credit ratings than those who do not. For example, there are
2Wang, Ying et.al.. 2022. "China Corporate Bond Default Rate Set to Rise in 2022" Fitch

Ratings, January 27, 2022. https://www.fitchratings.com/research/corporate-finance/
china-corporate-bond-default-rate-set-to-rise-in-2022-27-01-2022

3Fagan, Kevin. 2022. "Corporate Defaults Signals Cautions Optimism for the Office Sector"
Moody’s Analytics, February 7, 2022. https://cre.moodysanalytics.com/insights/cre-news/
corporate-defaults-signal-cautious-optimism-for-the-office-sector/
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only about 6% of AAA bonds that are issued by privately-owned enterprises, while

the private firms’ issuances account for about 58% in the AA bonds. The highly

imbalanced distribution of credit ratings reflects the fact that political connection

heavily affects the market. The investors tend to believe issuers will receive timely

and sufficient extraordinary support from regional and central governments in time of

financial distress to avoid systematic financial risk. The low default rate and implicit

government guarantee are likely to affect bond pricing, especially in the context of

monetary policy changes.

The China’s corporate bond market directly grew out of its banking sector and fea-

tures banks as the major investors (Amstad and He, 2020). Consequently, the demand

for corporate bonds is significantly affected by the banking sector’s liquidity condition

and risk preference, which, in turn, depends on the monetary policy stance and reg-

ulations on the banking sector. Most of the participants in secondary market in the

interbank market are commercial banks with high degree of homogeneity in trading

strategies and funding source, which amplifies the perceived risks and the comove-

ment in bond prices. The fact that the business model of commercial banks relies on

balancing the yield earned from assets with the financing cost on liabilities provides a

unique channel for monetary policy to affect the bond market. One of financial cost

the commercial banks have to bear is the lost on the reserve requirement4 imposed

by the central bank, which can be as high as about 20% in China. The reason for

the reserve requirement to be a significant financial burden for the banks is that they

have to pay a relatively higher interest for the reserves than the interest it generates.

For example, the average deposit rate the commercial banks have to pay to their

customers is roughly between 2%-3% for the last two decades, but the interest rate
4The reserve requirement refers to the amount of money that banks must hold in their coffers as

a proportion of their total deposits.
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the commercial banks received on their reserve balances is 1.6%5. Deposit is just

one of the commercial banks’ fund sources. The seven-day interbank bond collateral

repo (DR007) rate and the one-year medium-term lending facility (MLF) rate, which

are two benchmark rates that a commercial bank can borrow at from the interbank

market, are 2.20% and 2.95%, respectively, which are also significantly higher than

the interest rate on the reserve balances. The reserve requirement is essentially equiv-

alent to a taxation on the banks (Zhang, 2021). As the return on investment declines

and the pressure on revenue generation rises, the reserve requirement has become a

burden to the banks and significantly affects the banking sector’s liquidity condition.

When PBoC cuts the RRR, it will increase the excess reserves of banks, lower banks’

liability-side financing cost, and improve liquidity condition in the interbank market,

which benefits the bond market. Cutting RRRs also signals a potential pivot of the

macroeconomic policy to the direction of credit expansion and growth-support, which

can alter the market expectation and benefit corporate bond market.

1.3.2 China Monetary Policy Framework

The objectives of China’s monetary policy framework, according to the Law of the

People’s Republic of China on the People’s Bank of China article 3, are "to maintain

the stability of the value of the currency and thereby promote economic growth".

The PBoC may use the following tools to conduct monetary policy: 1) requiring

banks and financial institutions to place deposit reserves at a prescribed ratio; 2)

deciding the benchmark interest rates; 3) providing discount service to banks and

financial institutions; 4) providing loans to commercial banks; 5) purchasing and

selling central government bonds and other government securities, financial bonds,

and foreign exchange on the open market.
5The People’s Bank of China is one of a few central banks that pay interest on the reserve balance,

largely due to the high reserve requirement ratio it imposes on the banking sector.
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The central bank uses several instruments to manage liquidity in the banking system,

including Open Market Operation (OMO), Required Reserve Ratio (RRR), Medium-

term Lending Facility (MLF), and Standing Lending Facility (SLF). With the recent

reform on the RRR implementation, PBoC further distinguishes financial institutions

based on their systematic importance and provides differential treatments accordingly.

Financial institutions are categorized into three "tranches" based on size and the ser-

vice positioning. The first tranche applies to large banks. The second tranche applies

to medium-size banks, including joint-stock commercial banks and city commercial

banks. The third tranche applies to small banks, which consists of rural credit union,

rural cooperative banks, and village banks. As one of the preferential treatments, the

banks in second and third tranches have slightly lower required reserve requirements

compared to those in the first tranche. In time of RRR adjustment, banks who have

met certain evaluation criteria will be eligible for further RRR cuts. These criteria

usually includes a certain proportion of the bank’s lending to the local counties, Micro

and Small Businesses (MSBs) and etc.

PBoC has established a preliminary policy rates corridor system. The short-term

policy rate is the DR007 rate, namely the seven-day repo rate in the interbank market.

A repo is a loan secured against collateral. The medium-term policy rate is the MLF

rate. The ceiling of the corridor is the SLF rate and the bottom of the corridor is the

excessive reserve rate. China’s monetary policy is gradually shifting from quantity

control to price control. At present, the monetary policy framework is in a transition

phase and both set of tools are employed during the process. Price control has been

more important than it used to be, but at the same time, with the impact of the

basis and systems as well as people’s thinking pattern, quantity control is not yet

discarded and remains very important (Yi, 2018). Figure 1.3 plots the RRR and key
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interest rates. PBoC also reforms the Loan Prime rate (LPR) formation mechanism.

LPR has played a guiding role in the formation of interest rates. The quote is formed

by adding a few basis points to the rate of MLF with a maturity of one year. The

LPR is then served as a pricing reference for bank’s long-term loans such as housing

mortgage.

Figure 1.3: RRR and the Key Interest Rates in China
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PBoC has also improved its communication with market and public through a vari-

ety of channels such as press conferences, monetary policy reports, statements on its

website, newspaper and official account of some popular social media. PBoC regu-

larly holds press conferences after the announcements on adjusting the RRR. It also

jointly hosts press conference with other departments in the state council to explain

its current policy stance. PBoC also post a Q&As session on its website for some
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of the important monetary policy decisions it makes. The monetary policy reports

are published quarterly since 2000s. It is a detailed report with summaries of current

financial conditions and policy stance as well as economic forecasts and policy for-

ward guidance. PBoC also makes effort in engaging communication with the young

generations through popular social media platforms.

1.3.3 China’s Corporate Bond Market Data

I construct a security-level corporate bond price return dataset that links the secondary-

market prices with issuers’ information and their annual financial reports. The

secondary-market prices are reported by the Shanghai Clearing House. Shanghai

Clearing House is the only central clearing institute in the interbank market who acts

as a counterparty to both sellers and buyers and performing clearing and settlement

in transactions. The data is first available in September 2011. The total coverage

of the data is 201,707 debt instruments, which includes government treasury bonds,

local government bonds, central bank bills, policy banks’ bonds, commercial papers,

medium-term notes, negotiable certificates of deposit, private-placed notes, corporate

bonds, enterprise bonds, etc. The prices used in the analysis are clean prices of the

bonds, which is the price not including accrued interest payments.

Issuers’ information which includes issuer’s name, issuance size, issuance date, ma-

turity date, the issuer’s credit rating and issuer’s industry, is from WIND, a major

data vendor in China. The secondary-market prices are linked with the issuers’ in-

formation based on bonds and issuers’ names. I select only the corporate bonds,

enterprise bonds, medium-term notes, and commercial papers, excluding the private-

placed notes and convertible bonds in the data. The final data set contains 16,740

bonds issued by 2,711 non-financial issuers. The time span is from September 2011 to

August 2020. Table 1.1 shows the distributions of issuers and bonds across industries
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and various credit rating groups. Two things worth noting: the issuers’ distribution

across industries roughly match the bonds’ distribution, but the distributions of these

two across credit ratings do not. For example, only 10% of issuers are rated AAA,

but they issue over 33% of the total bonds. On the contrary, the AA and AA- rated

issuers account for 74% of the total issuers, but they only issuing 43% of the total

issuances. The statistics of the data confirm the fact that corporate bonds in China

are likely to be issued by large firms with highly up-skewed credit ratings, and the

vast majority of Chinese bonds fall into only three categories: AAA, AA+, and AA

(Livingston et al., 2018).

The issuers’ annual financial reports are obtained through the China Center for

Economic Research (CCER) database. Mandated by PBoC, the National Develop-

ment and Reform Commission (NDRC), and China Securities Regulatory Commission

(CSRC), debt instruments issuers must disclose their annual financial reports. Given

the mandatory reporting by the issuers, the data is comprehensive, i.e., it captures

most of debt securities issuers on the market. The annual financial reports data con-

sists of 8,918 non-financial firms’ annual financial reports from 2010 to 2021, including

firms’ total asset, returns on total asset, returns on equity, current ratio, quick ratio,

debt ratio, short-term to total debt ratio, cash ratio, and cash to debt ratio. The

current, quick and cash ratios are liquidity measurements that measures a company’s

ability to pay short-term debt that due within one year. Cash to debt ratio is the

ratio of a company’s cash flow from operations to its total debt which measures how

long it would take a company to repay its debt. Debt ratio is the ratio of total debt

to total asset which measures the extent of a company’s leverage. The price data is

linked with the previous fiscal year’s financial variables based on issuers’ names, i.e.,

if the price data is in 2018, then the financial report used for the issuer is 2017. Given
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Table 1.1: Issuers and Bonds by Industries and Credit Ratings

Issuer Bond
# % # %

Industry

Consumer Discretionary 258 9.5 1,312 7.8
Consumer Staples 106 3.9 481 2.8
Energy 114 4.2 988 5.9
Healthcare 80 2.9 346 2.0
Industrial 1,359 50.1 8,643 51.6
Information Technology 112 4.1 497 2.9
Materials 316 11.6 1,973 11.7
Real Estate 169 6.2 865 5.1
Telecommunication Services 6 0.2 32 0.1
Utilities 191 7.0 1,603 9.5

Credit Ratings

AAA 269 9.9 5,591 33.3
AA+ 436 16.0 3,854 23.0
AA 1,322 48.7 5,887 35.1
AA- 684 25.2 1,408 8.4
Total 2,711 100 16,740 100

the reports are annual, the 2017 report is the latest financial report for the investors

in 2018. The analysis is then done based on the investors’ ex ante perspective.

1.4 Empirical Strategy

An important issue that arises when measuring the effect of monetary policy is the

correct identification of monetary policy shocks. In the early literature, researches use

changes in markets interest rates or policy rates directly as the measures of monetary
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policy. The problem with these measures is, however, that the changes in policy rates

coincide with business cycle conditions. This is because the central bank endogenously

reacts to the development in markets and macroeconomic conditions. Failing to recog-

nize such endogeneity issue raises the so-called "price puzzle" (Bernanke and Blinder,

1992; Christiano et al., 1994), i.e. an increase in domestic inflation in response to a

contractionary interest rate shock. Moreover, the current monetary policy framework

of PBoC can be described as "multiple-instrument and multiple-objective" (Yi, 2018;

Sun, 2018). The fact that PBoC does not adopt the one-instrument short-term in-

terest rate operating framework which is used by modern central banks in advanced

economies6 further creates difficulty in identification of monetary policy stance for

researchers and policy observers.

The use of policy announcements can help overcome these identification challenges.

The announcement event provides an opportunity to isolate the exogenous and un-

expected part of variation in policy. Within a short time window, the movements in

financial asset prices are likely to be solely caused by the central bank’s policy deci-

sions and not by other factors. In other word, the financial asset price changes around

announcements are assumed to change to the extent the announcement surprises the

markets—if prices reflect expectations. Popular choices among the proxy financial

variables include overnight rates, short- and medium-term treasury rates, and futures

on the policy rates. The approach does not require any assumptions on the central

bank’s reaction function. The identification of monetary policy shocks based on high-

frequency market surprises (HFI) in financial variables has been widely adopted in

recent literature (Kuttner, 2001; Grkaynak et al., 2005; Bernanke and Kuttner, 2005;

Gertler and Karadi, 2015).
6For example, the Fed Fund rate for the Federal Reserve; Deposit Facility rate for the European

Central Bank
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However, these announcements reveal news not just about policy but also about the

central bank’s assessment of the economic outlook. A growing body of research has

argued that central banks have an informational advantage in assessing the economic

outlook which causes the asymmetry of information between the central bank and

the public (Romer and Romer, 2000; Nakamura and Steinsson, 2018; Lunsford, 2020;

Jarociski and Karadi, 2020). In that respect, policy announcement by the central

bank may influence private-sector beliefs about the state of economy. The market

reacts not only to the policy changes, but also to the revealed central banks’ views on

the economic forecast at the announcements. The market movements are caused by

not only the interest or credit channel but also the informational channel of monetary

policy.

1.4.1 The Informational Content of Central Bank’s Policy An-

nouncements

Figure 1.4 attempts to demonstrate the idea behind the informational content of

monetary policy announcements, i.e., the market surprises captured by high-frequency

identification may not solely be a reflect of the monetary policy shocks, by plotting

the relationship between the interest rates and stock price surprises around monetary

policy announcement dates for China (left) and US (right). With the surprises in stock

prices on the y-axis and the surprises in interest rates on the x-axis, it shows that

many monetary tightening announcements are accompanied by stock price increases

and many monetary easing announcements are accompanied by stock price declines,

which is at odds with the standard economic theories. This phenomenon is known as

the wrong-signed responses of stock prices. The left panel shows that about half of

PBoC’s RRR announcements since 2003 are accompanied by a positive comovement

of interest rate and stock price. The right panel shows that around one third of FOMC
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announcements between 1990 to 2020 are accompanied by such positive comovements,

which reflects the fact that the wrong-signed responses of stock prices is very common

across countries.

Figure 1.4: Scatterplot of Interest Rate and Stock Price Surprises
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For China the stock price is the SSE Composite index and the interest rate is the twelve-month future on the

seven-day repo rate. For the US, it is the S&P 500 index and the two-year treasury.

Pure monetary policy shocks can be disentangled from informational content by ana-

lyzing the high-frequency co-movement between interest rates and stock prices around

central bank’s announcements. The comovement is informative because standard

theory unambiguously predicts that a pure monetary policy tightening leads to lower

stock market valuation. A monetary shock can be identified through a negative co-

movement between interest rate and stock price changes, while an information shock

contributes to a positive co-movement between the two surprises. The identification

problem suits for a Bayesian structural VAR (SVAR) model with prior belief about

the signs of the impact of certain shocks (Faust, 1998; Canova and De Nicolo, 2002;

Uhlig, 2005). Uhlig (2005) tackles the "price puzzle" by restricting a positive mone-

tary policy shock to both not decrease the fed fund rate and not increase the GDP
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deflator and the commodity price index. Kerssenfischer (2019) identifies the mone-

tary policy shocks of the European central bank by sign-restricting on high-frequency

co-movement between government bond yield and stock market changes. I exploit

the high-frequency comovement around PBoC’s RRR announcements to disentangle

monetary policy shocks from the announcements’ informational content. Specifically,

I identify the monetary policy shocks by combining the high-frequency market sur-

prise comovement between interest rates and stock prices around the RRR announce-

ments with low-frequency macroeconomic series in a Bayesian Vector-Autoregression

(BVAR) model. The macroeconomic series include monthly interest rates, price level,

economic activity, and financial indicator. The BVAR model allows one to disentangle

the pure monetary policy shocks from the possible information effect of central bank

through sign restrictions. It also allows one to estimate the monetary policy shocks

and the information shocks and their dynamic impact on the macroeconomic vari-

ables. The key identification strategy builds on high-frequency market variables’ co-

movement around PBoC’s monetary policy announcements. Differently to Jarociński

and Karadi (2020), I restrict the impulse responses of the monetary policy shocks by

both high- and low frequency impacts. A monetary policy tightening shock should

cause a negative high-frequency comovement between interest rate and stock price

around the announcement, and also having negative impacts on the low-frequency

economic activity, price level and financial indicator as well.

1.4.2 Deconstruction of Monetary Policy Surprises: A Bayesian

Approach

In this section, I demonstrate how to estimate a Bayesian VAR model with sign

restrictions and identify structural shocks. The policy shock is identified through

combining HFI with sign restrictions. Following Uhlig (2005), I use a uninformative
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Haar prior in the baseline specification, which does not introduce the model with any

informative priors other than the sign restrictions imposed on the impulse responses.

An informative prior will influence the posterior inference even if the sample size is

infinite (Baumeister and Hamilton, 2015). Different to Jarociński and Karadi (2020),

who use the Litterman priors (Litterman and et al., 1979) to deal with the nonsta-

tionary inputs, all variables in my model are pretransformed to be in the stationary

form before enter the model.

Suppose a VAR that takes the general form:

Yt = B1Yt−1 +B2Yt−2 + · · ·+BlYt−l + ut, t = 1, · · · , T, (1.1)

where Yt is an m × 1 vector of variables at time t = 1 − l, · · · , T , Bi are coefficient

matrices of size m ×m and ut is the one-step ahead prediction error with variance-

covariance matrix Σ.

There is not much disagreement about estimation of the model. But the disagreement

starts on how to decompose the prediction error ut into economically meaningful

innovations, for example, a monetary policy innovation. Suppose that there are m

fundamental innovations, denote ϵi for innovation i, which are assumed mutually

independent and normalized to be of variance 1. The object is then to find a matrix

A such that:

Aϵt = ut (1.2)

The jth column of A then represents the immediate impact on all variables of one

standard deviation shock of the jth fundamental innovation. To identity A, start
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with the relationship between A and the variance-covariance matrix:

Σ = E[utu
′
t] = AE[ϵtϵ

′
t]A

′ = AA′ (1.3)

The identification of A requires at least m(m − 1)/2 restrictions. The standard ap-

proach to this identification problem is either using a Cholesky decomposition and

implying a recursive ordering of the variables, or applying short-run or long-run re-

striction of separating transitory from permanent components (Blanchard and Quah,

1988).

Different to these conventional identification procedures, Uhlig (2005) proposes to

only identify the shock of interest using some inequality sets of prioris. This is equiv-

alent to identifying a single column a of the matrix A, where the vector a is called

an impulse vector. To calculate the corresponding impulse response functions, let

ÃÃ′ = Σ be a Chelsky decomposition of Σ. It can be showed that

a = Ãα (1.4)

where α is an m-dimension unit vector. Let ri(k) be the vector response at horizon

k to the ith shock in the Cholesky decomposition. The impulse response for impulse

vector a is then

ra(k) =
m∑
i=1

αiri(k) (1.5)

where αi is the ith entry of unit vector α. Further, find a vector b̃ ̸= 0 with

(Σ− aa′)b = 0 (1.6)
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with b normalized so that b′a = 1. Then

v
(a)
t = b′ut (1.7)

is the shock at time t in the direction of the impulse vector a. Essentially, b is the

appropriate row of A−1.

Numerically, this procedure can be accomplished by a Bayesian VAR with sign re-

strictions, which essentially explores the space of orthogonal decomposition of the

shocks to see whether the responses conform with the imposed restrictions (Canova

and De Nicolo, 2002). Let S(B,Σ, K) be the set of all the desired impulse vectors a.

The posterior distribution is then given by the Normal-Wishart posterior for (B,Σ),

times the indicator function on Ãα ∈ S(B,Σ, K). Specifically, to draw from the

posterior, jointly draw from both the unrestricted Normal-Wishart posterior for the

VAR parameters (B,Σ), and a uniform distribution over the unit sphere of α space.

Construct the impulse vector a according to Eq. (3), and calculate the impulse re-

sponses rk,j at horizon k = 0, · · · , K for variable j. If all the impulse responses satisfy

the sign restrictions, keep the draw, otherwise discard it. Repeat the procedure to

get sufficient draws.

Sign restricted models are set-identified (or partially identified). In the procedures

proposed by Uhlig (2005), only one shock can be fully identified. Although it is

possible in theory to handle multiple shocks (Rubio-Ramirez et al., 2010; Fry and

Pagan, 2011), it is difficult to identify all shocks in the model by sign restrictions.

One reason for this is that different sets of shocks might be characterized by the

same set of restrictions, especially when there is not "enough" restrictions being

imposed. Unlike imposing hard restrictions to just- or over- identify the models,
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the idea behind sign-restricted model is to weakly restrict the model and let the

data speak for itself. A way to improve the model identification is to use additional

constraints. In general, the more restrictions one imposes, the "better" identified the

model is (Paustian, 2007). There are two approaches in adding additional constraints.

One is to impose additional sign restrictions to the unrestricted responses of variables.

Simulation results shows that increasing in number of constraints imposed on the

model reduces error band of impulse response function (Danne, 2015). Another is

to impose additional zero restrictions on selected impact responses (Jarociński and

Karadi, 2020). In this paper, in addition to the high-frequency variables, restrictions

are also imposed on the long term impact for monetary shocks, which are similar to

the restrictions used in Uhlig (2005).

1.4.3 A Sign-Restricted Macroeconomic VAR

Let yt be a vector of Ny macroeconomic and financial variables observed in month t.

Let xt be a vector of surprises in Nx financial instruments observed in month t. To

construct xt, I add up the intraday surprises occurring in month t on the days with

announcements (if any). Note that xt is zero in the months with no announcements.

Our baseline model is VAR of Equation 1.1 with Yt =
(
xt
yt

)
. Specifically, xt contains

high-frequency market surprises. yt contains the low-frequency monthly macroeco-

nomic variables. Table 1.2 summarizes the identification restrictions. The model can

be written as follows:xt

yt

 =
P∑

p=1

βmm βmy

βym βyy


xt−p

yt−p

+

um
t

uy
t

 ,

um
t

uy
t

 ∼ N (0,Σ) (1.8)

where N denotes the normal distribution. Here I did not put any predetermined hard

constraints on the coefficients like the conventional methods. Instead, I let the data
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speaks out for itself.

I use the immediate change in the Chinese 2-year treasury bond yields and the SSE

Composite index around 48 PBoC’s RRR announcements between 2003 and 2020

as proxies for the high-frequency comovement. The former measures the changes

in expectations about short-term interest rates and the latter measures the changes

in stock market valuation. The announcements are made on PBoC’s website7. I

choose the 24-hour window for the measurement because almost all of the statement

were released in after-market hours8. For the monthly macroeconomic variables, I

use the monthly average of the 1-year constant maturity treasury yield as the low-

frequency monetary policy indicator. The advantage of using 1-year rate is that it

incorporates the impact of potential (if any) forward guidance and is much less volatile

than the overnight rates and the DR007. I use the monthly year-to-year growth rate

of value-added industrial output as the measure of real activity and the monthly

year-to-year growth in consumer price index (CPI) as the measure of inflation. I

choose the industrial output and CPI over the GDP and GDP deflator because they

do not requires the interpolation of quarterly data into monthly frequency. Another

advantage of using of industrial output over the overall GDP, in China’s case, is that

the latter is highly correlated with its announced annual target by the government

which make the data more vulnerable to factors other than economic activities. As

for the monthly stock price index, I use the monthly average of SSE Composite index

in log level. For the indicator of financial condition I include the monthly average

of 10-year treasury constant maturity yield minus 2-year treasury constant maturity

yield as a measure for excess bond premium. All the monthly macroeconomic series

are from CEIC China database. The VAR has 12 lags. The sample is monthly from
7After 2015, such announcements are usually followed by a detail press release.
8Except for April 29, 2007

27



January 2002 to July 2020. I report the results based on 3,000 draws from a flat

Normal inverted-Wishart posterior.

Table 1.2: Identification Restrictions

Shock
Variable Monetary policy Information channel Other

high frequency
Interest rate + + ·
stock index − + ·

low frequency
Interest rate + · ·
stock index − · ·
Industrial output − · ·
Inflation − · ·
Excess bond premium + · ·

+ positive sign restrictions. − negative sign restrictions. · no restrictions.

Figure 1.5 presents the impulse responses the identified shocks. A monetary policy

shock is defined as a structural shock that causes the negative comovement of interest

rate and stock valuation as well as the movements of macroeconomic variables as

predicted by most of standard economic theories. An information shock which is

characterized as a structural shock that causes the positive comovement of interest

rate and stock valuation, is defined as the driver of the market surprises that cannot be

explained by the monetary policy shocks. The result shows that the central bank’s

announcements not only contain monetary policy but also meaningful information

content. The left panel shows impulse responses of the macroeconomic variables to

a monetary policy shock. The shock does not produce the prize-puzzle and the rest

of the results are in line with the standard economic theories. The right panel shows

the impulse responses to an information shock, i.e., a shock of positive co-movement

of interest rates and stock prices around the announcements. The information shock
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is informative about the macroeconomic variables too. For example, the information

shock predicts a persistent increase in inflation and a sharp decline in the excess bond

premium. The difference in the responses of inflation and the excess bond premium

across the two panel shows that the positive co-movement shock reveals the part of

information at the announcement that is not consistent with monetary policy shock.

This is notable given there is no restrictions on the responses of any low-frequency

variables yt in the positive co-movement shock. If the high-frequency stock market

response around the policy announcement were uninformative about the effect of the

announcement on the economy, the impulse responses would have been similar in the

two columns, which is clearly not the case.

By estimation, a one-standard-deviation monetary policy shock is associate with 0.3

to 2 basis points increase of the 2-year treasury yield and a 4 to 53 basis points drop

in the SSE composite index in the 24-hour window. The one-year treasury yield

increases by around 10 basis points and reverts to zero in 12 months. Industrial

output decreases about 0.1% and reverts to zero in 18 months. Consumer price

index growth drops about 16 basis points in 9 to 20 months. Excess bond premium

immediately increases about 4 basis points after the announcement. A one-standard-

deviation information shock is associated with a 1 to 2 basis points increase in the

2-year treasury yield and a 41 to 59 basis points increase in the SSE composite index

at announcement. The shock has a mild positive impact on the 1-year government

bond yield, and significantly reduces the excess bond premium by 2 basis points. The

impacts on industrial output and inflation are quite different from the ones after a

monetary policy shock: output increases about 10 to 14 basis points in about 9 to 12

months rather than declining as after a monetary tightening shock, and inflation rises

about 12 basis points in about a year. These responses support the hypothesis that
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Figure 1.5: Impulse Responses to One-Standard-Deviation Shocks

Monetary policy Information channel
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central bank tightens monetary supply to prevent overheating of the economy and

communicates good news about the economic forecast at the announcements. The

significant immediate impact on the 1-year government bond yield and excess bond

premium show that the policy did not completely offset the initial effect of the news.

But it offsets the effect of news in the long run. The result is very much in line with

the finding of Jarociński and Karadi (2020) whose research is based on the US and

Euro data.

1.5 Risk-Taking in Corporate Bond Market

In this section, I analyze the effect of the identified monetary policy shocks on cor-

porate bond prices. The corporate bond data is available after September, 2011.

Therefore, the time span of this analysis covers the PBoC’s announcements occurred

between 2011 to 2020, during which there are in total 12 announcements on adjust-

ing the RRR. All the policy actions are RRR cuts, which suits the purpose of this

analysis. Table 1.3 presents the summary statistics of corporate bond returns around

the policy announcements. Zeros are within the range of a one-standard-deviation of

the means for all of the observations, indicating that overall the market mean returns

does not move significantly on these dates.

1.5.1 The Overall Effect of Monetary Policy on Corporate

Bonds

In this section I estimate the overall effect of monetary policy shocks in corporate

bond pricing:

ri,t = αi + βshockt + αm,t + αj,t + ϵi,t (1.9)

where ri,t denotes the price return of bond i from day t − 1 to day t + 1 around

announcement day t. shockt are the identified monetary policy or information shocks
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Table 1.3: Summary Statistics of Bonds’ Return Around Each Announcements

Announcement Date RRR Mean S.d Min Max

2011-11-30 -0.50 0.03 0.07 -0.13 0.14
2012-02-18 -0.50 0.01 0.07 -0.13 0.32
2012-05-12 -0.50 0.06 0.06 -0.11 0.35
2015-02-04 -0.50 0.06 0.09 -0.50 0.49
2015-04-19 -1.00 0.13 0.12 -0.02 0.98
2015-08-25 -0.50 0.01 0.13 -5.56 1.35
2015-10-23 -0.50 0.08 0.12 -5.76 1.23
2016-02-29 -0.50 0.01 0.05 -0.98 0.85
2018-04-17 -1.00 0.34 0.38 -3.61 1.37
2018-06-24 -0.50 -0.00 0.11 -7.20 0.80
2019-01-04 -1.00 0.06 0.28 -10.31 0.98
2019-09-06 -0.50 0.03 0.20 -10.22 1.35

at each announcement day t. αm,t, αj,t are fixed effects interacting each year with,

respectively, a bond’s years to maturity and a bond issuer’s industry. The year-

by-years-to-maturity fixed effect flexibly control for changes in the term structure

of interest rates. The year-by-industry fixed effect control for potential differential

industry-level responses from year to year. With these fixed effects included, the

regression always compare the price reactions of bonds from same industry that have

the same time-to-maturity. ϵit is the idiosyncratic error term. Standard errors are

two-way clustered by announcement date and by issuer. The coefficient β estimates

the average effect of the shocks in the bond returns across the corporate bond markets.

Table 1.4 reports the results. The average effect of a one-standard-deviation monetary

policy tightening on corporate bond returns is −7.36 basis points (−6.3 without fixed

effect, −7.16 with bond fixed effects). The estimated coefficients are significant. From

column 1, the monetary shock alone can explain 17% variance in the price movements

on announcement days, and the explanation power increasing to 27% after including
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the fixed effects. The average effect of one-standard-deviation information shock on

bond returns is 15.1 basis points (10.5 without fixed effects, 12.8 with bond fixed

effect). The significance of coefficient on the information shock shows the central

bank’s informational content is important. The opposite signs of the coefficients on

monetary policy shocks and information shocks reflect the fact that these two channels

affect the asset prices very differently. The estimations are comparable to the official

estimation of the long term effect of adjusting RRR. According to an estimation of

PBoC9, a 25 bps cut will provides 530 billion RMB long-term funds to the financial

system. China’s financial market has seen with a record high growth rate of money

supply in the last decade. According to the World Bank Data, the average M2/GDP

ratio of China for the last ten years is 193%, which is above twice of that of the US

(91%) and far bigger than the 2020’s global average (85%)10. The abundant fund in

the financial system induces the rapid expansion of shadow banking in the last ten

years, which reflects the growing risk-taking and the efforts to circumvent regulatory

restrictions on banking system.

1.5.2 The Heterogeneous Responses From the Issuers

The significant responses of corporate bond prices to monetary policy shocks on an-

nouncement dates raise the question of whether the response is driven by a wide

market consensus or by a group of impacted firms. In other word, whether the ef-

fect of monetary policy is uniform or heterogeneous across the market, or the shocks

impact the market heterogeneously. In order to answer this question, I regress each

corporate bond returns on the shocks individually using the empirical model of Equa-

tion 1.9 (without fixed effects) and plot the coefficients distribution in Figure 1.6. The
9based on an estimation of a 25 bps cut on April 25th, 2022

10The large difference is partly due to the important difference between the financial market
structures.
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Table 1.4: Effect of Monetary Policy Shock on Corporate Bond Returns

(1) (2) (3)
Variable r r r

Monetary Shock −0.0630∗∗∗ −0.0736∗∗∗ −0.0716∗∗∗

(0.0017) (0.0015) (0.0011)

Bond FE ✓

Year × Years-to-maturity FE ✓

Year × Industry FE ✓

Observations 38,615 38,615 38,615
Adjusted R2 0.1751 0.2736 0.2261

(4) (5) (6)
r r r

Information Shock 0.1058∗∗∗ 0.1517∗∗∗ 0.1284∗∗∗

(0.0036) (0.0037) (0.0023)

Bond FE ✓

Year × Years-to-maturity FE ✓

Year × Industry FE ✓

Observations 38,615 38,615 38,615
Adjusted R2 0.1256 0.2261 0.1680

results show large heterogeneity in the response across firms. For the monetary policy

shocks, the responses of firms range from −40.2 basis points to 0.6 basis points. The

0.5% to 99.5% percentile effects, after dropping the 1% extreme values, ranges from

−26.5 basis points to 0.1 basis points, with a mean of −7.1 and a median of −5.9 ba-

sis points. For the information policy shocks, the responses are more dispersed. The

responses range from −104.5 basis points to 111 basis points. The 0.5% to 99.5%

percentile ranges from −63.7 basis points to 64.1 basis points, with a mean of 7.4 and

a median of 6.1 basis points. Two observations are made from the result: first, the

34



impact of shocks is not uniformly distributed across the market. Second, the effect of

the central bank information channel is more disperse than the conventional channels.

The impact of information shocks significantly varies across firms. A non-neglectable

fraction of bond prices even fall after a upward revision in the economic outlook pro-

jection shock. In conclude, the results show that some firms are particularly strongly

affected by the monetary policy while other firms are not so much. The next question

would be: who are particularly affected?

Figure 1.6: Distribution of Policy Effect Across Bond Market

0.00

0.01

0.02

0.03

0.04

−0.3 −0.2 −0.1 0.0 0.1
beta

F
ra

ct
io

n

0.00

0.02

0.04

0.06

−0.4 0.0 0.4
beta

F
ra

ct
io

n

1.5.3 Monetary Policy and Risk-taking

A widely held view among many observers—including academics, policy makers, and

the popular press alike—is that more accommodative monetary policy drives up risky

asset prices. The granularity of this database allows me to flexibly control for a set of

bond and issuer characteristics, and thus test the hypothesis. Following Smolyansky

and Suarez (2021), I use the following regression equation:

ri,t = βshockt×Credit_riski,t+ϕCredit_riski+ΓXi,t+αm,t+αj,t+αc,t+ϵit (1.10)
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where Credit_riski,t is the bond’s credit rating at the time of the announcement,

with higher values indicating riskier bonds (a unit increase means a one notch worse

in credit rating, e.g., AAA to AA+). A set of control issuers’ financial variables,

Xi,t, includes issuer’s total asset (in log), return on total asset, return on equity,

current ratio, quick ratio, debt to total asset ratio, short debt to total debt ratio,

cash to total asset ratio, cash to total debt ratio. Table 1.5 summarizes the financial

variables. To control for potential cyclical effects for each issuance, αm,t, αj,t, as

discussed before, are fixed effects interacting each year with, respectively, a bond’s

years to maturity and a bond issuer’s industry. αc,t is a fixed effect interacting year-

by-years-to-maturity fixed effects with the corporate bond’s coupon rates. The fixed

effects that ensure that the comparison among the price reactions of bonds have the

same time-to-maturity but different levels of credit risk, while also controlling for

industry effects and other bond features. ϵit is the idiosyncratic error term. Standard

errors are two-way clustered by announcement date and by issuer.

Table 1.5: Summary Statistics of Firms’ Financial Variables

Min 25% Med Mean 75% Max S.d

Total Asset (in log) 1.9 4.5 5.1 5.3 5.9 11.4 1.1
Return on Total Asset 0.0 2.0 3.8 4.6 6.1 145.8 4.5
Return on Equity 0.0 2.2 5.0 7.1 9.8 453.2 10.9
Current Ratio 0.1 1.0 1.4 2.4 2.4 151.3 4.2
Quick Ratio 0.1 0.6 0.9 1.3 1.5 41.7 1.4
Debt to Total Asset Ratio 10.7 47.5 58.9 57.4 68.3 94.6 15.2
Short Debt to Total Debt Ratio 4.7 42.8 63.1 60.5 78.5 100.0 22.3
Cash to Total Asset Ratio 0.0 0.2 0.3 0.4 0.5 9.0 0.5
Cash to total Debt Ratio 0.0 0.1 0.1 0.2 0.2 4.1 0.2

The sign on coefficient of interaction of monetary shocks and credit risk in Equa-

tion 1.10, β, tests for hypothesis of search for yield. If β < 0, monetary policy easing
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induces bonds with higher credit risk to outperform, while monetary tightening in-

duces bond with higher credit risk to underperform, which is consistent with the

“search for yield". If β > 0, then monetary policy tightening induces bonds with

higher credit risk to outperform, while monetary easing induces bonds with higher

credit risk to underperform. Similarly, the sign on coefficient of interaction of infor-

mation shocks and credit risk reveals the effect of information channel of central bank

on risky bond prices. If β > 0, good news about economic outlook induces bonds

with higher credit risk to outperform, while bad news induces bond with higher credit

risk to underperform.

The fixed effects play an essential role in the regression specification. A separate

set of fixed effects for each year, which are in turn interacted with bond and issuer

characteristics, allows one to isolate the price reaction specifically attributable to

credit risk, and thus cleanly test the hypothesis. In particular, the year-by-years-to-

maturity fixed effect αtm, flexibly control for changes in the term structure of interest

rates. The year-by-industry fixed effect αtj control for potential differential industry-

level responses from year to year. In essence, after adjusting for industry effect, the

regression always compare the price reactions of bonds that have the same time-to-

maturity but different level of credit risk. To address the concern that there may be

difference in duration between higher and lower credit risk bonds, even after including

fixed effects that hold constant the years-to-maturity, the interaction between year-

by-years-to-maturity fixed effects with the corporate bond’s coupon rate, αc,t, controls

for the bond’s coupon rates. This rules out the potential "coupon effect", that bonds

with higher coupon rates will have lower durations, which in turn lower the price

sensitivities to change in the policy rates.

As introduced in the previous section, I exclude lower credit ratings like Bs and Cs due
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to insufficient observations in this analysis. The credit rating comprises of 4 level. A

notch difference in Chinese credit ratings is associated with 58 basis points difference

in yield, while the difference is associated with 9-18 basis points in investment grading

in the US and Europe bond markets. A one-notch difference in credit ratings in

China’s bond market is likely equivalent to a one-letter (or three-notch) difference in

international ratings.

Table 1.6: The Effect of Monetary Policy Shocks by Credit Rating

(1) (2) (3)
Variable r r r
Monetary Shock × Credit_Risk −0.0208∗∗∗ −0.0230∗∗∗ −0.0233∗∗∗

(0.0006) (0.0005) (0.0005)

Credit_Risk −0.0385∗∗∗ −0.0380∗∗∗ −0.0353∗∗∗

(0.0025) (0.0027) (0.0036)

Xit ✓

Year × Years-to-maturity FE ✓ ✓

Year × Industry FE ✓ ✓

Year × Years-to-maturity × Coupon FE ✓

Observations 38,615 38,615 38,421
Adjusted R2 0.13 0.21 0.22

Table 1.6 shows the coefficient on the interaction between monetary shocks and credit

risk is negative. The estimations indicate that the impact of one-standard-deviation

monetary tightening (easing) shock on corporate bonds increases (decreases) 2.3 basis

points with the credit rating lowering a notch. In other word, low credit rating bonds

outperform at a monetary easing while underperform during a monetary tightening.

The R2 of column 1 shows that the credit risk and the interaction of monetary shocks

with credit risk explain 13% of the variance in corporate bond return at announce-

ments. Column 2 and 3 include fixed effects and control variables. The results do not
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change much. The explanation power increases after includes the fixed effects. Most

of the financial variables are not statistically significant in explaining the returns, and

they add little explaining power to the existing models.

Table 1.7: The Effect of Monetary Policy Shocks by Credit Rating: Easings vs.
Tightenings

(1) (2)
Variable r r
Monetary Shock (> 0, tightening) × Credit_Risk 0.0015

(0.0018)

Monetary Shock (< 0, easing) × Credit_Risk −0.0175∗∗∗

(0.0015)

Credit_Risk 0.0119∗∗∗ −0.0562∗∗∗

(0.0031) (.0046)

Xit ✓ ✓

Year × Years-to-maturity FE ✓ ✓

Year × Industry FE ✓ ✓

Year × Years-to-maturity × Coupon FE ✓ ✓

Observations 11,723 26,698
Adjusted R2 0.12 0.45

Table 1.7 investigates whether the effect is asymmetric across monetary tightenings

and easings. The sample is split into two subgroups based on whether the shock

is positive (a monetary tightening) or negative (a monetary easing). Among the 12

announcements, there are 4 times of monetary tightenings and 8 times of monetary

easings. Column 1 shows the result of monetary tightenings and column 2 showing

the result from monetary easings. As one can see from these results, the differential

effect of monetary shocks on credit risk comes mainly from monetary easings, which

is consistently in line with the "searching for yield". The R2 also shows that the
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accommodative monetary policy explains about 45% of the variance in the movement

of corporate bond prices across different credit risk groups.

Table 1.8: Information Shocks on Corporate Bond Returns by Credit Rating

(1) (2) (3)
Variable r r r
Information Shock × Credit_Risk 0.0340∗∗∗ 0.0415∗∗∗ 0.0435∗∗∗

(0.0012) (0.0012) (0.0012)

Credit_Risk −0.0114∗∗∗ −0.0039 −0.0003

(0.0025) (0.0028) (0.0038)

Xit ✓

Year × Years-to-maturity FE ✓ ✓

Year × Industry FE ✓ ✓

Year × Years-to-maturity × Coupon FE ✓

Observations 38,615 38,615 38,421
Adjusted R2 0.09 0.16 0.18

Table 1.8 reports the results of interaction between information shock and credit

ratings. The β > 0 shows that riskier bonds outperform under good news and under-

perform under bad news. Specifically, the bond return increases (decrease) around

4 basis points along with a notch lowering of the credit rating of the bonds at good

(bad) news. The interaction term explains a significant part of the variance of bond

returns during the policy announcements (16%-18%). The results is robust to various

specifications. The result does not change much when fixed effects and firm specific

financial variables controls are added to the regression.

1.6 Conclusion

This paper estimates the effect of China’s monetary policy on its domestic corporate

bond markets. The documented effects in this paper are economically important. It
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is shown that monetary policy significantly affects corporate bond pricing. According

to the estimation, a one-standard-deviation monetary policy easing shock instantly

raises the market by 7.36 bps, which is about 2 billion RMB market valuation increase

based on the current market size11. The result documents the immediate effects of

monetary policy on financial market.

More importantly, the research finds that the effect is heterogeneous across firms,

which is closely related to the issuers’ credit risks. The estimation shows that risky

bonds outperform the safer bonds following monetary easings. The effect of a mone-

tary easing shock is raising bond prices associated one notch decline in credit quality

by 2.3 bps more, which is equivalent to an additional 0.6 billion RMB instant in-

crease in total market value. The result shows monetary policy induced risk-taking

in China’s financial market. It also sheds light on how the risk-taking significantly

affects the transmission mechanism of monetary policy.

11Based on data from the latest S&P China Corporate Bond Index market data. The total par
value of China corporate bonds is about 27 trillion RMB in 2022
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Chapter 2

Monetary Policy Expectations and Economic

Fluctuations

2.1 Introduction

This paper investigates the critical question of how beliefs about future monetary

decisions shape today’s economy, with a particular focus on "forward guidance" as a

strategic tool for policymakers. This concept, instrumental in shaping interest rate

outlooks, is exemplified by the practices of the U.S. Federal Open Market Committee

(FOMC), which has utilized specific dates and economic criteria to signal prolonged

low target rates. The shift towards a more accommodative policy approach, and the

potential adjustments from conventional policy frameworks, raises questions about the

efficacy of forward guidance in shaping market expectations and its broader economic

impact.

To address these questions, this study aims to translate insights on anticipated mon-

etary policy shocks, also known as forward guidance, from a New Keynesian (NK)

framework into empirical strategies. This involves developing a theoretical model

to understand these shocks and analytically solving it to determine their effects on

the current state of the economy, specifically regarding output and price levels. The

theoretical findings are then utilized to inform a VAR, which includes data on policy

rates, inflation, and economic activity. To distinguish anticipated monetary policy

shocks from others, the study employs survey forecasts of key economic variables and
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integrates them into a structural VAR model, using sign restrictions to isolate antic-

ipated innovations in monetary policy. This approach allows for the assessment of

the direction and magnitude of the effects of forward guidance on the economy using

real-world data.

A significant aspect of this research is exploring how anticipated changes in mone-

tary policy, as conveyed through forward guidance, deviate from established policy

rules and whether these deviations align with systematic responses to future eco-

nomic conditions. This approach is critical for policymakers aiming to use forward

guidance effectively, especially in maintaining transparency and ensuring that market

participants understand the underlying policy rule. The paper argues that without

proper adjustments for systematic policy response expectations, the real impact of

anticipated policy shocks might be ambiguous.

The research findings reveal that the effects of forward guidance shocks can differ

significantly from traditional monetary policy surprises. In particular, the study

notes that reactions to private forecasts about future monetary policy paths may be

subdued or even inverse, highlighting the complex feedback mechanisms inherent in

monetary policy rules. For instance, anticipatory responses to policy tightening could

lead to a tempered economic expansion, reflecting the nuanced interplay between

policy announcements and economic reactions.

The paper’s main finding demonstrates that when market participants anticipate

policy tightening, it results in immediate and lasting response in prices and economic

activity, confirming theoretical predictions. This is evidenced by a substantial impact

on unemployment rates and inflation following anticipated changes in policy rates.

The study also observes that the influence of forward guidance on economic variables
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like unemployment has become more pronounced post the Great Financial Crisis, and

its effect on inflation has been more significant than on unemployment.

This research contributes to the evolving literature on the expectation channel in

monetary policy. It underscores that the current economic impact of monetary policy

is shaped not only by the present policy rate but also by its anticipated trajectory.

The study resonates with contemporary research emphasizing this expectation-driven

facet of monetary policy, exploring its implications for asset valuation and overall

economic conditions.

The rest of the chapter is organized as follows: Section (2.2) summarizes the related

literature. Section (2.3) outlines our theoretical model and the key insights about the

propagation of forward guidance shocks; Section (2.4) discusses the survey-augmented

VAR model, its specification, and the macroeconomic data used in the empirical

analysis; Section (2.4.4) reports our main empirical results which are shown to be

consistent with theory; and Section (2.5) conducts a battery of robustness checks,

and Section (2.6) concludes the paper.

2.2 Literature Review

Since the late 1980s, there has been a significant change in how central banks commu-

nicate, shifting from giving out limited and unclear information to adopting clearer

and more transparent communication strategies. This evolution is supported by stud-

ies like those of Kydland and Prescott (1977) and Barro and Gordon (1983), which

have shown that surprise tactics in monetary policy are ineffective. Instead, these

studies advocate for monetary policies that are predictable and straightforward. This

approach aligns with the New-Keynesian perspective, which emphasizes the impor-

tance of shaping public expectations, particularly in influencing the economy through
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interest rate forecasts. Central banks now openly share their goals, strategies, and

policy decisions, acknowledging that successful monetary policy, especially in low-

interest rate environments, depends on managing the public’s expectations about

future rates.

The debate on central bank transparency, especially regarding sharing future short-

term interest rate forecasts, revolves around its benefits for accurate financial as-

set pricing and reinforcing policy commitments. However, challenges exist, such as

the risk of misinterpretation or future policy actions conflicting with overly explicit

announcements, which could undermine the central bank’s credibility. Moreover,

reaching a consensus on future rates within large monetary policy committees can be

challenging.

The concept of forward guidance, or the central bank’s communication regarding

future monetary policy, has garnered significant interest. This research area focuses

on "anticipation effects"—how a credible central bank’s commitment to future policies

shapes people’s expectations. Studies like those by Ferrero and Secchi (2009) and

Hubert (2014) suggest that forward guidance can influence expectations, albeit within

certain limits. However, a discrepancy exists between these empirical findings and

the predictions of New Keynesian models, which often indicate a more pronounced

impact. This discrepancy, known as the "forward guidance puzzle," as articulated

by Del Negro et al. (2012), suggests an overestimation of forward guidance effects in

theoretical models compared to real-world observations.

Researchers like Bundick and Smith (2020) have observed similar exaggerated ef-

fects in various economic models, prompting questions about the reasons behind this

overstatement. Some, like McKay et al. (2016), propose that capital market imper-
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fections might amplify these effects, while others, such as Gauss (2015) and Andrade

et al. (2019), argue that diverse expectations within the economy can modulate the

strength of forward guidance. Cole (2021) posits that assuming complete information

and rational decision-making by all economic agents could lead to an overemphasis

on the benefits of forward guidance.

This paper focuses on the challenge of understanding the impact of forward guid-

ance. There are two types of forward guidance identified by Campbell et al. (2012):

"Delphic" and "Odyssean." There are various way to interpret forward guidance,

particularly under these two types. However, it’s important to note that this paper

does not aim to introduce a new way for integrating forward guidance into economic

models. Instead, it seeks to understand the effects of policy expectations and forward

guidance by letting the data speak for itself, without relying on a single, fixed model

approach.

Furthermore, the paper connects with prior research exploring monetary policy’s

functioning in scenarios where economic agents lack perfect information about the

economy. Eusepi and Preston (2010) analyzed various communication strategies for

monetary policy in a learning framework, while Honkapohja and Mitra (2020) exam-

ined the significance of central bank credibility in an asymmetric information setting,

especially when targeting specific price levels. Ferrero and Secchi (2009) found that

sharing economic and inflation forecasts with the public could lead to more favor-

able and stable economic outcomes. Additionally, this review acknowledges research

into central bank strategies under asymmetric information, such as Orphanides and

Williams (2004) and Gaspar et al. (2010), who studied central bank behavior when

agents have incomplete information about policy rules or optimal monetary policy.

De Graeve et al. (2014) suggested that the effectiveness of forward guidance might
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be enhanced when tied to specific economic conditions.

2.3 Theoretical Modelling

In this section of the paper, we formally look into the intricate process of modeling

shocks to private expectations within a theoretical framework, specifically focusing

on a standard New Keynesian (NK) model. This exploration is conducted with three

fundamental objectives in mind.

Firstly, the exercise aims to uncover the qualitative responses that arise from exoge-

nous fluctuations in subjective expectations of future monetary policy, as predicted

by NK models. This examination is crucial not only for understanding the dynamics

within the model but also for generating applicable identification strategies.

Secondly, this section illuminates how the theoretical underpinnings of the NK model

inform the sign restrictions we employ in our Vector Autoregression (VAR) analysis.

These sign restrictions are pivotal in accurately identifying the shocks related to

monetary policy expectations. The alignment of the VAR methodology with the

theoretical model ensures that our empirical approach is rooted in a sound theoretical

foundation, thereby enhancing the reliability and relevance of our findings.

Lastly, the discussion extends to explain how forward guidance, as a policy tool,

can be effectively integrated into this framework through the concept of expectation

shocks. This integration is vital for constructing realistic scenarios within our em-

pirical analysis. By doing so, we establish a solid foundation that not only aligns

with theoretical predictions but also sets the stage for applying these insights to real-

world data. This approach allows us to assess the practical implications of forward

guidance, particularly in terms of its capacity to shape economic outcomes through
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the management of expectations. This holistic examination, bridging theoretical in-

sights with empirical applications, is instrumental in advancing our understanding of

forward guidance as a potent tool in monetary policy.

2.3.1 Model Setup

This section delves into the theoretical underpinnings of forward guidance as a mone-

tary policy tool within the standard New Keynesian (NK) framework. Drawing from

the established 3-equation NK model by Galí (2015), I examine the effects of for-

ward guidance, conceptualized as shocks to private expectations, on macroeconomic

outcomes. This model, integrating features like price stickiness and monopolistic

competition, is adept at capturing the complexities present in macroeconomic data.

Central to our model is the New Keynesian Phillips curve1, linking inflation to fu-

ture inflation expectations and the output gap, and the Dynamic IS equation2, which

characterizes aggregate demand based on optimal household decisions. These equa-

tions, arising from firm optimization in a monopolistically competitive environment

with Calvo (1983) staggered price-setting, articulate how inflation and output gaps

are driven by monetary policy dynamics.

πt =βEtπt+1 + κỹt (2.1)

ỹt =− 1

σ
(it − Et{πt+1} − rnt ) + Et{ỹt+1} (2.2)

The model integrates a Taylor-style monetary policy rule, following Taylor (1993), to

capture the central bank’s response to economic conditions. This rule includes the

1where κ ≡ λ
(
σ + ϕ+α

1−α

)
and output gap ỹt ≡ yt−ynt is the difference between output and poten-

tial output. Equation (2.1) arises from the optimization decisions made by firms and demonstrates
that inflation (πt) is influenced by expected one-period ahead inflation (Etπt+1) and the current
output gap (ỹt).

2where rnt is the natural rate of interest, given by rnt ≡ ρ + σEt{∆ynt+1}. Equation (2.2) char-
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nominal interest rate’s reaction to inflation deviations and output gap fluctuations,

and incorporates both unanticipated monetary policy shocks and anticipated news

shocks, following (Del Negro et al., 2012). This dual-component approach allows us

to dissect the impacts of unexpected policy changes and forward guidance12.

it = ϕππt + ϕyỹt +

(
εmp
t +

L∑
l=1

εfgt,t−l

)
︸ ︷︷ ︸

εt

(2.3)

Incorporating time-contingent forward guidance into the policy rule involves merging

unanticipated monetary policy shocks with forward guidance shocks, as per Adolfson

et al. (2011) and Del Negro et al. (2023). This method sets a finite horizon for forward

guidance’s effectiveness and assumes that both anticipated and unanticipated shocks

are independently and identically distributed, and uncorrelated with each other and

other shock types13.

The model’s equilibrium is assessed by substituting the monetary policy rule (2.3)

into the Dynamic IS equation (2.2)14, ensuring local uniqueness of the solution15. I

assume that the natural rate of interest remains unaffected by monetary shocks for

simplification. Equation (14) together with Equation (2.1) yield the following two

acterizes the aggregate demand in the economy, which stems from the optimal decisions made by
households. It suggests that the current output gap (yt) relies on the expected one-period ahead
output gaps, the current nominal interest rate (it), the expected one-period ahead inflation rate
(Etπt+1), and the natural rate, which represents the real interest rate that would exist without any
nominal rigidities.

12The duration of the forward guidance horizon, determined by the news shocks, is defined by a
finite range 1 ≤ L < ∞, which implies that there is a limited number of L forward guidance shocks
included in the summation term.

13Each εfgl,t−l signifies anticipated or news shocks that private agents are aware of in period t− l,
but these shocks do not impact the interest rate until l periods later, t.

14which is E(ỹt+1) + σE(πt+1) = (1 + σϕy)ỹt + σϕππt + σεt
15Under the assumption of non-negative coefficients (ϕỹ,ϕπ) it can be shown that a necessary and

sufficient condition for uniqueness is given by:κ(ϕπ − 1) + (1− β)ϕỹ > 0
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dimensional expectation difference system:

ỹt
πt

 = AT

E(ỹt+1)

E(πt+1)

+ BT εt (2.4)

where

AT = Ω

 σ 1− βϕπ

σκ κ+ β(σ + ϕy)

 ; BT = −Ω

1
κ


Following the "guess and verify" technique, as suggested by Galí (2015), I postulate

that the expected future monetary shock is equivalent to the anticipated monetary

policy news known to private agents at the current time.

ỹt =ηy,1εt + ηy,2Et(εt+1) (2.5)

πt =ηπ,1εt + ηπ,2Et(εt+1) (2.6)

it =ηi,1εt + ηi,2Et(εt+1) (2.7)

where εt = εmp
t + εfgt,t−1 and Et(εt+1) = εfgt+1,t.

ηy,1 = − 1

σ + ϕỹ + ϕπκ
< 0; ηy,2 = − σ

(σ + ϕỹ + ϕπκ)2
(1 +

κ

σ
(1− ϕπβ)) ≷ 0 (2.8)

ηπ,1 = − κ

σ + ϕỹ + ϕπκ
< 0; ηπ,2 = − σκ

(σ + ϕỹ + ϕπκ)2
(1 +

κ

σ
+ β(1 +

ϕỹ

σ
)) < 0 (2.9)

ηi,1 = +
σ

σ + ϕỹ + ϕπκ
> 0; ηi,2 = −

κϕπ(1 + β + κ
σ ) + ϕỹ(1 +

κ
σ )

σ(1 +
ϕỹ

σ + κϕπ

σ )2
< 0 (2.10)

This approach highlights how expectations of future policy actions influence current

and future economic states. By incorporating both anticipated and unanticipated

monetary policy shocks, this model aims to provide a nuanced understanding of how

central bank communications shape macroeconomic outcomes, particularly in terms
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of inflation and output gap responses. This theoretical exploration sets the stage for

empirical analysis, seeking to validate the model’s predictions against real-world data.

2.3.2 Theoretical Implication for News Shock Identification

The New Keynesian framework demonstrates that the impact of monetary policy

on aggregate demand is influenced by both current interest rates and expectations

of future rate trajectories. Unexpected expansionary policies briefly boost output

and inflation while reducing short-term nominal interest rates. Conversely, antici-

pated policy changes, or "forward guidance shocks," trigger immediate private sector

responses due to nominal rigidities in the economy.

The dynamics differ between anticipated and unanticipated policy changes. Un-

expected changes affect the economy immediately through current interest rates,

whereas anticipated changes influence through expectations and feedback on short-

term interest rates. Specifically, for news anticipated a single period in advance,

expectations of policy shifts beyond two periods revert to zero, indicating a return to

stable policy.

rt ≡ it − Et [πt+1]

=

(
1

1 + σϕỹ + σϕπκ

)
︸ ︷︷ ︸

>0

εmt p+

(
−σ

(
κ (ϕπ(1 + β)− 1) + ϕỹ

(1 + σϕỹ + σϕπκ)
2

))
︸ ︷︷ ︸

<0

εnews
t+1,t ,

(2.11)

Output16 and inflation17 are proportional to the sum of current and expected future
16the dynamic IS equation can be solved forward to yield the following expression: yt =

−σ
∑+∞

j=0 Et (rt+j) = −σ
∑+∞

j=0 Et (it+j − πt+1+j), which shows that output is proportional to the
sum of the entire path of current and expected future real interest rates.

17solving the Phillips curve forward we obtain that the (discounted) cumulative sum of the
entire path of current and expected future output determines the current inflation rate: πt =
κ
∑+∞

j=0 β
jEt [yt+j ]
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real interest rates and output18, respectively. Policymakers face a challenge in balanc-

ing the duration of forward guidance to achieve stable inflation and economic growth,

as rational expectations of output and inflation align with future policy anticipations.

yt = −σit − σ(1 + σκ)Et (it+1)

πt = −σκit − σκ(β + (1 + σκ))Et (it+1)

(2.12)

The anticipatory effect of monetary news and its feedback effect have different impacts

on output and inflation. When firms anticipate an expansionary policy, they raise

prices, leading to inflation, while household consumption increases in expectation of

future growth. However, this can cause an immediate rise in short-term interest rates,

potentially offsetting expansionary effects.

yt =

(
σ(1 + σκ)

1 + σϕỹ + σϕπκ

)
︸ ︷︷ ︸
Anticipation Effect>0

+

(
−σ

(
σ
ϕπκ(1 + β + σκ) + ϕỹ(1 + κσ)

(1 + σϕỹ + σϕπκ)
2

))
︸ ︷︷ ︸

CB Feedback<0

=

(
σ (1 + σκ (1− ϕπβ))

(1 + σϕỹ + σϕπκ)
2

)
︸ ︷︷ ︸

Overal≷0

(2.13)

In the standard model, long-term forward guidance affects real variables but has a

weaker impact on inflation. The response of output to news about future policy can

be weak or negative due to counteractive monetary policy feedback. The anticipated

reduction in interest rates over a longer duration influences the interest rate trajectory,
18That the effects of nominal rigidities vanish asymptotically—i.e., limT→∞ Et

[
yt+T − ynt+T

]
=

limT→∞ Et [yt+T ] = 0
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affecting consumption and production adjustments.

πt =

(
σκ(β + (1 + σκ))

1 + σϕỹ + σϕπκ

)
︸ ︷︷ ︸

Anticipation Effect>0

+

(
−σκ

(
σ
ϕπκ(1 + β + σκ) + ϕỹ(1 + κσ)

(1 + σϕỹ + σϕπκ)
2

))
︸ ︷︷ ︸

CB Feedback<0

=

(
σκ (1 + β (1 + σϕỹ) + σκ)

(1 + σϕỹ + σϕπκ)
2

)
︸ ︷︷ ︸

Overal>0

(2.14)

The economy’s reaction to both realized and unrealized news shocks remains consis-

tent until actual policy changes occur. If a news shock materializes, it mimics an

unanticipated shock, affecting short-term interest rates, output, and inflation. If it

does not materialize, expectations from the prior period are not met, leading agents

to maintain steady-state values for output, inflation, and interest rates.

it =

(
σ
(1 + σϕỹ + σϕπκ) (ϕπκ(1 + β + σκ) + ϕỹ(1 + σκ))

(1 + σϕỹ + σϕπκ)
2

)
︸ ︷︷ ︸

Anticipation Effect>0

+−

(
σ
(σϕỹ + σϕπκ) (ϕπκ(1 + β + σκ) + ϕỹ(1 + κσ))

(1 + σϕỹ + σϕπκ)
2

)
︸ ︷︷ ︸

CB Feedback<0

=

(
σ
ϕπκ(1 + β + σκ) + ϕỹ(1 + κσ)

(1 + σϕỹ + σϕπκ)
2

)
︸ ︷︷ ︸

Overal>0

(2.15)

There are two insights from the examination of the differences in how output, infla-

tion, and interest rates react to both unexpected and news shocks related to mone-

tary policy: (1) Anticipated shocks enhance the New Keynesian model’s endogenous

propagation. Anticipating a future monetary policy change affects the trajectory of

economic variables from the moment it becomes known, giving i.i.d. shocks prolonged

influence. (2) The possibility of dynamic reactions to anticipated shocks even with-
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out actual policy changes underscores the importance of expectations in economic

analysis. Ignoring evolving expectations about future interest rates risks conflating

unrealized anticipated shocks with unexpected policy changes, leading to erroneous

empirical conclusions. Hence, correctly identifying both expected and unexpected

monetary policy shocks is crucial, necessitating an augmentation of the conventional

three-variable VAR in the New Keynesian model with anticipations of future mone-

tary policy.

2.3.3 Dynamics of Expectations in General Form

In general, anticipated shocks requires the expectation of events that can contain

components not related to observable current or historical data. One potential method

to accomplish this is to allow subjective beliefs may deviate from statistical beliefs.

There are various theories that suggest that agents form expectations differently from

the full-information rational-expectations benchmark: (1) Agents might have more

information than the econometrician because they receive news or signals about future

changes in fundamentals that aren’t reflected in the current state vector (Barsky

and Sims, 2012; Leeper et al., 2013); (2) Agents might use less information than

statistical beliefs suggest, either because information is sticky (hard to change) or

difficult to extract (Lucas Jr and Prescott, 1971); (3) Agents may not strictly adhere

to rationality. Their forecasting models might include a judgment term that goes

beyond the objective forecast, motivated by differing levels of pessimism or optimism.

Following Piazzesi et al. (2009); D’Amico and King (2023), one can introduce the

subjective expectations operator ES
t , representing the first moment of the probability

distribution perceived by agents based on their information at a certain time. This

distribution may differ from what a rational agent with knowledge of the model
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parameters and the state at time t would compute.

xt = Axt−1 +BES
t [xt+1] + et (2.16)

where xt represents the state vector, A and B are parameter matrices, and εt is a

vector of fundamental innovations with a mean of zero and are independent and iden-

tically distributed (i.i.d.). By the law of expectation iterations, the random variable

Es
t [xτ ] follows a martingale under the subjective measure, for any fixed period τ > t.

Consequently, we can write:

ES
t [xt+1] = ES

t−1[xt+1] + Fet + εt,t+1 (2.17)

where F is an parameter matrix, and εt,t+1 is a vector of shocks to expectations of

the t + 1 state at time t, in other words, anticipated or news shocks that private

agents are aware of in period t, but these shocks do not impact the interest rate

until one periods later, t+1. This shock aligns with the theoretical framework we’ve

explored and, in reality, corresponds to the anticipated monetary news shock, εfgt,t+1.

To write the state variable xt and the expectation about future state Et[xt+2] in a

first-order vector autoregression, expectations about different periods in the future

are linked, and assume an unanticipated component εmp
t of the structural innovation

et = αEt−1[xt+1] + εmp
t . Then the system reduces to the a general VAR process:

 xt

ES
t [xt+2]

 = Θ

 xt−1

ES
t−1[xt+1]

+ Γ

 εmp
t

εfgt,t+1

 (2.18)

Θ can be unbiasedly estimated by OLS if we have direct measurement of the agents’

expectations about the future state of economy. The coefficient matrix Γ can be
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estimated by applying a suitable set of identification restrictions. While future fun-

damental disturbances εt+h may appear statistically unpredictable, they might not

be considered as such under the agents’ subjective evaluation. Agents may believe,

accurately or inaccurately, that they possess knowledge regarding upcoming future

state of economy.

2.4 Empirical Analysis

The New Keynesian model illustrates how anticipated shocks and unexpected mone-

tary shocks differ in their effects. It posits that individuals adjust their expectations

about the future in response to anticipated shocks, which provide insights into the

direction of future monetary policies. This is expressed in terms of how rational ex-

pectations of output and inflation align with future monetary policy anticipations.

Specifically, the expected policy rate for the upcoming period is shaped solely by

the anticipated component of monetary policy shocks. This understanding underpins

the empirical Vector Autoregression (VAR) approach used in this study to analyze

the dynamics of inflation and real economic activity in response to monetary policy.

To enhance the empirical VAR’s effectiveness, it incorporates future monetary pol-

icy expectations from the New Keynesian model, allowing for a distinction between

anticipated and unanticipated aspects of monetary policy shocks.

2.4.1 Survey of Professional Forecasters Data

To study the influence of monetary policy expectations on the larger economy, we uti-

lize interest rate predictions from the Federal Reserve Bank of Philadelphia’s Survey

of Professional Forecasters (SPF) in our model. The SPF offers forecasts ranging up

to the next fiscal year. Follow the literature, this study focuses on the four-quarter

forecast for the three-month Treasury bill rate. Figure 2.1 displays this forecast along-
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side the panel’s median forecast for each quarter. Our research approach considers

both median and full panel data.

Table 2.1: Timing of the Survey of Professional Forecasters

Questionnaires Panelists’ Submissions Released to Public
Survey (after NIPA Information (before NIPA

report) Sets Deadline 2nd report)

Q1 End of Q4 Middle of Middle to Late
January February February

Q2 End of Q1 Middle of Middle to Late
April May May

Q3 End of Q2 Middle of Middle to Late
July August August

Q4 End of Q3 Middle of Middle to Late
October November November

The Survey of Professional Forecasters (SPF) is managed by the Federal Reserve Bank

of Philadelphia. Originally started by the American Statistical Association (ASA)

and the National Bureau of Economic Research (NBER) in 1968, the Philadelphia

Fed assumed responsibility in the second quarter of 1990. In the surveys conducted

since the Philadelphia Fed took over, the forecasters provide quarterly projections

for five quarters and annual projections for the current year and the following year.

By 1990:Q3, the Philadelphia Fed’s first survey took place, began conducting sur-

veys in real time. The timing of these surveys has been consistent since then, with

some nuances: (1) The surveys are timed around the Bureau of Economic Analysis’s

(BEA) quarterly report on the national income and product accounts. Once the BEA

releases their data, the Philadelphia Fed sends out its survey. The data in this report,

including the first estimate of the previous quarter’s GDP, is included in the infor-

mation set given to the panelists. Surveys from 1990:Q2 onwards had their response

deadlines set mostly in the middle of the quarter. Specific dates can be found on the
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Philadelphia Fed’s website. Some variables might see data revisions after the survey

is sent but before its deadline. The Bureau of Labor Statistics’s (BLS) Employment

Situation Summary is one such example. Starting 2005:Q1, the survey’s response

deadline was slightly moved up. (2) Between 1990:Q3 and 2004:Q4, survey results

were publicized in the fourth week of the quarter’s middle month. From 2005:Q1

onwards, this release date was shifted to the second week of the middle month. These

results always precede the BEA’s second quarterly report. In essence, the Philadel-

phia Fed’s survey timing is closely associated with key economic reports, ensuring

panelists have relevant and updated data when making projections.

The data from SPF details the individual forecasts from 1968:Q4 to the current date.

While these data mainly follow the structure used for median and mean responses,

there are two distinct differences. Firstly, an additional column is added that displays

the forecaster’s confidential ID. This ID is maintained consistently, allowing for the

tracking of forecasters’ responses across surveys, but there are nuances to using this

identification. In ASA/NBER surveys, the same ID might have denoted different

forecasters. Meanwhile, for SPF, when a forecaster changes jobs but remains in the

survey, determining whether the ID should remain with the initial firm or follow the

individual can be challenging. Historically, the approach has been to keep the ID

with the firm if the forecast appears more aligned with the firm, and if it’s more

tied to the individual, the ID moves with them. The second variation is the addition

of another column presenting the forecaster’s industry classification. Post 1990:Q2,

each forecaster is marked as “1”, “2”, or “3” based on their industry: "1" for financial

services, "2" for non-financial services, and "3" if the industry is unknown. This

classification can change if a forecaster switches jobs, and the updates are made in

real-time.
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Figure 2.1: Panel Survey of Expected Interest Rate Four Quarters Ahead

The shadow federal funds rate is sourced from the Center for Quantitative Economic

Research at the Federal Reserve Bank of Atlanta. This was developed by Wu and Xia

to offer a price-based measure of monetary policy, reflecting a hypothetical federal

funds rate unaffected by the Zero Lower Bound (ZLB). Other variables used, such as

core inflation rate, civilian unemployment rate, federal funds rate, total non-borrowed

reserves, and the yield curve slope, are procured from FRED’s database at the Federal

Reserve Bank of St. Louis.

All non-expectation data is presented on a quarterly basis from 1990:Q1 to 2015:Q2,

aligning with the sample size of the benchmark SPF forecasts. However, the FAVAR

model data, due to challenges in obtaining consistent quarterly data for all 40 indi-

cators, starts from 2000:Q1.
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Figure 2.2: Federal Fund Rate, Shadow Rate, and Three-Month Treasury Yield

Figure 2.3: Measurements for Prices and Economic Activities

2.4.2 Empirical Methodology

The benchmark VAR model is influenced by the New Keynesian model, enhanced

with expectations of future monetary policy. The model suggests that news about
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future policy can influence macroeconomic variables, even without immediate policy

changes. This underlines the necessity to incorporate expectations when analyzing

the monetary policy’s transmission mechanism. Relying solely on the federal funds

rate won’t accurately reflect the Federal Reserve’s policy position. By using interest

rate expectations, it’s possible to distinguish between unexpected monetary policy

changes and anticipated ones. This differentiation prevents the blending of the ef-

fects of anticipated policy news and unexpected changes, an issue present in prior

research on monetary policy shocks. The use of short-term interest rate forecasts

for gauging monetary policy expectations, rather than extracting expectations from

financial data or long-term interest rates, offers a clearer view of the effects on private

policy expectations, avoiding the influence of various risk factors present in financial

data.

The methodology I used in the empirical study is adopted from Arias et al. (2014),

who after examine the existing research that uses Structural Vector Autoregression

(SVAR) models with sign and zero restrictions in the literature, propose an improved

algorithm that correctly samples from the posterior distribution of structural pa-

rameters and avoiding biases found in earlier approaches like the Penalty Function

Approach (PFA). The key theoretical contribution of their method is to efficiently

sample from the uniform distribution with respect to the Haar measure on the set

of orthogonal matrices conditional on some linear restrictions on their coefficients

holding, thereby allowing for a more accurate conditional drawing from the posterior

distribution of structural parameters. This rectifies two main shortcomings in exist-

ing methods: (1) the introduction of additional, undesired sign restrictions that bias

results, and (2) the creation of artificially narrow confidence intervals by choosing a

single set of parameters rather than drawing from a distribution of possible sets.
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Following Rubio-Ramirez et al. (2010), consider the structural vector autoregression

(SVAR) with the general form:

y′tA0 =

p∑
l=1

y′t−lAl + ε′t (2.19)

for 1 ≤ t ≤ T , where yt is an n×1 vector of endogenous variables, εt is an n×1 vector

of exogenous structural shocks, Al is an n×n matrix of parameters for 0 ≤ l ≤ p with

A0 invertible, p is the lag length, and T is the sample size. The conditional distribution

of the structural shocks conditioning on the past realization of endogenous variable,

εt|y0 . . . , yl−p, is Gaussian with mean 0 and covariance matrix In, the n× n identity

matrix. With a little bit of transformation, we can rewrite the equation (2.19) as:

A0y
′
t = x′

tA+ + ε′t (2.20)

where A′
+ = [A′

1 . . . A
′
P ] and x′

t = [y′t−1 . . . y
′
t−p] for 1 ≤ t ≤ T . The dimension of A+

is m × n, where m = np + 1. The reduced-form representation implied by equation

(2.20) is

y′t = x′
tB + u′

t (2.21)

where B = A+A
−1
0 , u′

t = ε′tA
−1
0 , and E[utu

′
t] = Σ = (A0A

′
0)

−1. The matrices B and

Σ are the reduced-form parameters, while A0 and A+ are the structural parameters.

Most of the literature imposes restrictions on the IRFs. Therefore, in order to im-

plement sign and zero restrictions, we need to define and characterize the IRFs. We

begin by introducing IRFs at finite horizons and how to impose sign restrictions. Let

(A0, A+) be any value of structural parameters, the IRF of the i-th variable to the

j-th structural shock at finite horizon h corresponds to the element in row i and
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column j of the matrix:

Lh(A0, A+) = (A−1
0 J ′F hJ)′ (2.22)

where

F =



A1A
−1
0 In · · · 0

...
... . . . ...

Ap−1A
−1
0 0 · · · In

ApA
−1
0 0 · · · 0


and J =



In

0

...

0


(2.23)

and it is also important to note that Lh(A0Q,A+Q) = Lh(A0, A+)Q for 0 ≤ h ≤ ∞

and Q are any orthogonal n× n matrices.

Let us assume that we want to impose sign restriction at several horizons. It is

convenient to stack the IRFs for all the relevant horizons into a single matrix of

dimension k × n, which we denote by f(A0, A+).

f(A0, A+) =

Lh(A0, A+)

L∞(A0, A+)

 (2.24)

where k = 2n. In order to impose sign restrictions on those IRFs, we introduce

matrices Sj∈J , with Sj for 1 ≤ j ≤ n, where the number of column in Sj is equal to

the number of rows in f(A0, A+). Typically, Sj will be a matrix where each row has

just one non-zero number, but the idea will work with any kind of Sj matrix. The

number of sign restrictions for each individual structural shock is indicated by the

rank of its corresponding Sj matrix. To find the total number of sign restrictions, one

adds up these individual numbers. Here, ej represents the j-th column of an identity

matrix that has dimensions of n× n.
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For certain structural settings (A0, A+) that meets the criteria for sign restrictions,

(A0Q,A+Q) will also satisfy the sign restrictions for all orthogonal matrices Q suf-

ficiently close to the identity matrix. In other words, if you have a set of structural

settings (A0, A+) and another set of structural setting (A0Q,A+Q), where Q are any

orthogonal matrices, both sets are basically interchangeable in terms of the obser-

vations they generate. Because of this, any structural settings that meet the sign

restrictions will also meet the restrictions when modified by any orthogonal matrix

Q. This means that there are multiple possible structural settings that could all fit

the same sign restrictions, making it challenging to pinpoint a unique set. This is

known in the literature and highlights a challenge in identifying unique structural

settings when only relying on sign restrictions. Arias et al. (2014) propose an alter-

native algorithm to deal with this issue, aimed at better sampling from the possible

structural settings that meet the sign restrictions.

The term unrestricted posterior refers to the range of all possible structural param-

eters before applying any rules or conditions to identify them. The main challenge

in implementing the given algorithm is efficiently drawing these structural parame-

ters, which involves sampling from this unrestricted posterior. The algorithm uses

samples from the posterior of reduced-form parameters, and if a certain kind of prior

distribution is used (like the Minnesota prior), efficient algorithms already exist to get

these samples. This also requires converting these reduced-form samples into unre-

stricted posterior samples. This method introduces mathematical mappings to make

this conversion possible. Once such mapping has converted structural parameters to

reduced-form parameters, another function works on symmetric positive definite ma-

trices and could represent operations like the Cholesky decomposition that converts

the reduced-form parameters and orthogonal matrices into structural parameters.
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This approach is a key part of efficiently drawing from the unrestricted posterior.

Specifically, the algorithm is designed to properly sample from the "unrestricted pos-

terior" of structural parameters while accounting for certain restrictions, both in

terms of signs and zeroes. The algorithm begins with a set of assumptions or "priors"

about what the data should look like. One popular choice for this is the Minnesota

prior. Then, it first draws random samples based on these priors. These are known

as "reduced-form parameters."

Let g denote the mapping from the structural parameters to the reduced-form pa-

rameters given by g(A0, A+) = (A+A
−1
0 , (A0A

′
0)

−1). Let h be any continuously differ-

entiable mapping from the set of symmetric positive definite n× n matrices into the

set of n × n matrices such that h(X)′h(X) = X. For example, h(X) could be the

Cholesky decomposition of X such that h(X) is upper triangular with positive diag-

onal. Using h, we can define a function ĥ from the product of the set of reduced-form

parameters with the set of orthogonal matrices into the set of strucutural parameters

by ĥ(B,Σ, Q) = (h(Σ)−1Q,Bh(Σ)−1Q, with g(ĥ(B,Σ, Q)) = (B,Σ) for every Q. We

can then use ĥ to draw from the unrestricted posterior.

Practically, the steps of implementing the algorithms are the following: (1) Draw

(B,Σ) from the posterior distribution of the reduced-form parameters. (2) Draw an

orthogonal matrix Q from the uniform distribution with respect to the Haar measure.

(3) Once step (1) and (2) are done, ĥ(B,Σ, Q) = (h(Σ)−1Q,Bh(Σ)−1Q will be draw

from the unrestricted posterior. (4) Keep the draw if Sjf(h(Σ)
−1Q,Bh(Σ)−1Q)ej > 0

are satisfied for 1 ≤ j ≤ n. (5) Return to step (1) until the required number of draws

from the posterior of structural parameters conditional on the sign restrictions has

been obtained.
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2.4.3 Benchmark Forecast-Survey-Augmented VAR

The baseline VAR model is largely based on the model used by others in the literature

(e.g., Christiano et al. (2005)) with some differences in the variables included. Specif-

ically, the model includes policy rate, core inflation, and economic activities. Some

variables like consumption, investment, and wages are omitted to avoid collinearity.

Additionally, the model includes survey of expectation of short-term treasury yield to

capture the changes in expectation of future short rates. The study found that while

the basic patterns of results were consistent across different specifications, the choice

of lag length did affect confidence bounds. For selecting lag length, the Bayesian

Information Criterion (BIC) is used in the baseline model. The study also explores

robustness checks, considering alternative specifications and estimation methods.

The baseline model is a four-variable VAR system including economic activity, price

level, monetary policy, and monetary policy forecast. We will distinguish four type

of structural shocks: an aggregate demand shock (AD), an aggregate supply shock

(AS), a monetary policy shock(MP), and a monetary policy expectations (forward

guidance) shock (FG). The identification sign restrictions are as follow:

Γ =



Γffr
eMP > 0 Γffr

eFG ≶ 0 Γffr
eAS ≶ 0 Γffr

eAD < 0

Γtbe

eMP = 0 Γtbe

eFG ≶ 0 Γtbe

eAS = 0 Γtbe

eAD = 0

Γπ
eMP < 0 Γπ

eFG < 0 Γπ
eAS > 0 Γπ

eAD < 0

Γur
eMP > 0 Γur

eFG < 0 Γur
eAS > 0 Γur

eAD < 0


(2.25)
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2.4.4 Empirical Results

The study spanned from 1990Q1 to 2019Q4. In essence, when the policy rate increases

by one standard deviation (equivalent to roughly a 0.1% rise in the federal funds rate),

the unemployment rate grows by 0.1%. This also results in a 0.1% decline in core

PCE inflation, and a slight 0.5% decrease in the expected one-year ahead 3-month

Tbill. These monetary policy shock effects align well with theoretical predictions.

Throughout the study’s timeframe, these effects from monetary policy shocks are

decidedly significant. Put simply, unexpected monetary tightening curbs economic

activity, pushes up the unemployment rate, and reduces inflation simultaneously.

These effects persist for anywhere between 18 to 50 months before they gradually

diminish, leading the system to a new equilibrium (Fig. 2.4).

With a one standard deviation rise in expected rates, which translates to about a

0.3% hike in the one-year ahead 3-month Tbill expectation, the unemployment rate

drops by 0.1%. This results in an initial slight decrease in inflation, which eventu-

ally turns positive, and a subsequent increase in the policy rate within 4-6 quarters

(Fig. 2.4). These policy expectation shocks, essentially the anticipatory reactions

to monetary policy, act in accordance with the New Keynesian model predictions

(2.3). Anticipation of a future monetary tightening initially curbs inflation. Yet,

inflation swiftly recovers, surpassing its previous levels because the central bank’s

monetary policy automatically counters the economic downturn by easing its stance.

In a similar vein, news of future monetary tightening invigorates economic activities

and temporarily reduces unemployment. Anticipating future hikes in interest rates,

private entities reduce hiring, causing more unemployment and diminished inflation

even before the central bank takes any actual measures. Nevertheless, the Federal

Reserve can counterbalance these impacts by slashing interest rates. This is due to

67



the inherent feedback loop from the monetary policy framework. In fact, this feed-

back is so influential that the current economic state can even be stimulated overall

by the mere anticipation of future monetary tightening.

Figure 2.4: Impulse Response Function: Benchmark Model

The historical decomposition of the non-macro variables to the monetary policy shocks

and forward guidance shocks (Fig. 2.5) shows that the contributions of changes in

actual policy path and changes in expectation of future policy path are similar. The

primary driver of changes in unemployment rate is the changes in actual policy path

before the Great Financial Crisis (GFC), but forward guidance shocks after the GFC.

The result echos both the fact that the Federal Reserve was increasingly relying on

forward guidance as a policy tool in the aftermath of the GFC, and the fact that the
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forward guidance as a policy tool has become increasingly important after the GFC.

The primary driver of unemployment rate (Fig. 2.6) is the changes in expectation of

future policy rate path, which showing unemployment is more sensitive to and driven

by the expectations, rather than to the state of economy.

Figure 2.5: Historical Decomposition: Benchmark Model

2.5 Robustness Check

In this section, I’ll undertake a comprehensive robustness analysis. As discussed

in section 2.4.4, the noted change in unemployment response to monetary policy

expectation shifts is consistent with theoretical models, holds statistical weight, and

carries economic relevance. Now, I will probe deeper to ascertain if this observation
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Figure 2.6: Forecast Error Variance Decompositions: Benchmark Model

might be an anomaly. This exploration will span across various data sources. A focal

point will be the insights gleaned from different monetary policy proxies. This deeper

dive aims to validate how well our empirical findings align with theoretical concepts

when approached from a more adaptable data strategy standpoint, enhancing our

understanding of the consistent interplay between monetary policy expectations and

the overarching economy.

We investigate alternative proxies for monetary policy tools in conjunction with the

survey-based monetary policy forecast, comparing their shock responses for the same

non-monetary variables. This is done using the interest rate forecasts combined with
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either the growth rate of non-borrowed reserves (Fig.(2.11), (2.12)), the Wu and Xia

(2016) shadow federal fund rate (Fig.(2.7), (2.8)), or the yield curve slope (Fig.(2.9),

(2.10)) (a recognized financial precursor as per Estrella and Mishkin (1998) and Rude-

busch and Williams (2009)).

Regardless of various policy rates employed, the behaviors of monetary policy shocks

and monetary policy news shocks assemble what has been observed in the benchmark

model. The shadow rate also displays a prominent peak response that emerges earlier,

around four quarters ahead. It’s essential to highlight, however, that this rate serves as

a representation of the Federal Reserve’s monetary policy position rather than being a

tool the Federal Reserve can directly maneuver. This consistency largely underscores

the idea that, especially since the commencement of the 2007-09 Global Financial

Crisis, forward guidance and balance sheet strategies have been most impactful in

offering monetary relief when used together with conventional monetary tools, thereby

solidifying both the Federal Reserve’s present and projected policy commitments.

I also test the effects of monetary policy shocks and monetary policy news shocks on

alternate macroeconomic indicators (Fig. 2.13). While the benchmark model utilizes

unemployment and Core PCE to gauge economic activities and price movements, I

expand the scope by incorporating Real GDP growth and Headline PCE as alterna-

tive metrics. The findings indicate that irrespective of the specific macroeconomic

variables considered, the reactions of economic activities and prices to monetary pol-

icy shocks and news shocks align with theoretical expectations and mirror the insights

from the benchmark model.
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Figure 2.7: Impulse Response Function: Shadow Federal Fund Rate

2.6 Conclusion

This study explores the effects of anticipated monetary policy shocks on economic

fluctuations, using an empirical VAR combining insights from a NK model. It was

found that expectations about future short-term interest rates have a significant im-

pact on economic activity and inflation. Employing a survey-augmented VAR model

with sign restrictions helped identify the impact of anticipated monetary policy on

macroeconomic variables. Specifically, expectations of short-term accommodative

monetary policy led to noticeable increases in GDP and inflation, suggesting that

market participants generally find the central bank’s forward guidance to be credible.
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Figure 2.8: Historical Decomposition: Shadow Federal Fund Rate

The results show that expected policy tightening correlates with significant and sus-

tained increases in prices and output. For instance, a 30 basis point rise in one-year

forecasts for the average short-term rate results in an immediate 0.2 percent increase

in prices and approximately 0.1 percent increase in current output and employment.

This demonstrates the immediate and substantial marginal impacts of the credible

forward guidance compared to unanticipated policy changes. Notably, the relevance

of forward guidance as a policy tool increased significantly after the Great Financial

Crisis, likely due to the credibility of policy directions issued by the central bank.

The analysis suggests that about 50% of the total effect of monetary policy originates
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Figure 2.9: Impulse Response Function: Yield Curve Slope

from anticipated future actions.

However, while these findings shed light on the efficacy of monetary policy tools,

especially near the Zero Lower Bound (ZLB), they should be interpreted with caution.

Historical practices and potential credibility issues associated with the Federal Open

Market Committee (FOMC) communications may affect the results. Although the

data indicate a strong potential for forward guidance, practical limitations could

impede its full effectiveness in real-world scenarios.
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Figure 2.10: Historical Decomposition: Yield Curve Slope
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Figure 2.11: Impulse Response Functions: Non-Borrowed Reserve
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Figure 2.12: Historical Decomposition: Non-Borrowed Reserve
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Figure 2.13: Impulse Response Functions: Headline PCE Inflation, Real GDP Growth
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Chapter 3

From Late Qing to Republic: China’s Histori-

cal Engagement in International Capital Mar-

kets During the First Financial Globalization,

1850-1930

3.1 Introduction

Studying international capital flows is important to understand the dynamics of inter-

national finance. While recent research has emphasized the post-1970s era of financial

globalization (characterized by fluctuations heavily influenced by monetary policy in

financial centers like the United States), a historical perspective offers equally valu-

able insights. China between 1850 and 1930 represents a particularly transformative

period in the evolution of international credit and capital flows.

During this time, China was transitioning from the imperial Qing dynasty to a repub-

lic. While a peripheral player in the global financial system, it was nonetheless sig-

nificantly impacted by international capital movements. Domestic upheavals, foreign

interventions, and changing international trade relations characterized this era. Us-

ing the newly constructed database on China’s international borrowing, it’s observed

that China’s international borrowing surged towards the end of the 19th century and

the beginning of the 20th century. This raises important questions: What were the
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specific characteristics and drivers of China’s borrowing and capital flows within the

broader context of financial globalization?

To address this questions, we compiled a comprehensive dataset of historical data on

China’s international issuances and its international trade between 1850 and 1930.

The issuance dataset provides granular detail on issuance amounts, currencies, issuers,

borrowing purposes, and interest rates. This comprehensive collection is designed to

provide an in-depth look at China’s international borrowing, an aspect of financial

history that has not been extensively explored. This paper leverages our constructed

historical dataset to shed light on China’s international borrowing patterns and capi-

tal flows during this period. Analyzing this data, we seek to address critical questions

within the broader discussion of financial globalization. This exploration enriches our

understanding of historical financial globalization and offers insights into the chal-

lenges and opportunities emerging markets face within the global financial system.

This paper aims to outline the main factors driving China’s surge in international

borrowing during the late 1890s and early 1910s. Through an investigation of China’s

historical international borrowing and trade data, we found that modernization, trade

deficits, financial globalization, and war indemnities are among the top drivers of

China’s increasing international borrowing during this period. The impact of war

and the urgency for modernization are interdependent, collectively pushing China

further into international borrowing. Domestically, the extensive destruction caused

by the Taiping Rebellion, which lasted 15 years and ranks among history’s deadliest

conflicts, severely damaged the late Qing dynasty’s economy and political structure19.
19The Taiping Rebellion, also known as the Taiping Civil War or the Taiping Revolution, was

a civil war in China between the Manchu-led Qing dynasty and the Hakka-led Taiping Heavenly
Kingdom. It lasted from 1850 until the fall of Tianjing (now Nanjing) in 1864, although the last
rebel army was not wiped out until August 1871. The conflict resulted in approximately 20 to
30 million deaths, approximately one-tenth to one-twentieth of China’s population at the time.[4]
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Internationally, after losing its first major war with Western powers, the First Opium

War with Britain in 1840, which forced it to open its borders to international trade, the

Qing dynasty subsequently engaged in conflicts with almost all the then-Western great

powers and newly rising Japan on its soil over its last several decades, suffering defeats

in all these conflicts. The accumulation of significant war debt from these losses,

coupled with worsening economic and fiscal conditions, compelled the Qing dynasty

to heavily rely on international borrowing to repay its external debts in its final years.

On a broader scale, the war with Britain in 1840 was China’s first major encounter

with the industrialized world and an opportunity for it to engage in international

capital market. Observing the advanced technologies and development of Western

industrial countries, China, then still predominantly an agricultural country, was

keen to modernize, leading to a surge in borrowing for railway construction in the

late 1890s, where loans represented not only a capital injection but also brought

technology and knowledge.

Our research offers a unique perspective on the narrative of global financial history. By

focusing on China—a major non-Western power—and its financial interactions during

a significant period of global and domestic transition, we enhance our understanding

of the relationship between international capital flows and trade. During this time,

China experienced an increase in international trade but faced a large trade deficit

due to the underperformance of its export sectors. This decline in international trade

led to an increase in international borrowing. From our trade database, we observed

that China’s terms of trade steadily worsened from 1840 to 1930. This decline can be

attributed to several factors, including frequent and often forceful changes in trade

partnerships, a decrease in the prices of goods where China traditionally held an

The established Qing government won decisively, although at great cost to its fiscal and political
structure.
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export advantage, such as tea and silk, and an increase in the prices of goods that

China began to import more, like fuel. Post-1900, China started experiencing an

imbalanced trade, leading to an escalating trade deficit. This deficit became as severe

as about 25% of its total exports in the 1920s and 1930s. The emergence of global

competition, notably from Japan in silk and India in tea—two of China’s major

traditional exports—made it increasingly difficult for the country to balance its trade.

After losing its competitive edge in these commodities, China, which had not yet

industrialized, was compelled to shift its focus to primary agricultural products such

as soybeans and cotton.

The rest of the chapter is organized as follows: Section 3.2 provides a comprehensive

overview of the constructed issuance and trade database. Section 3.3 discusses the

main drivers of China’s international borrowing. Section 3.4 discusses the historical

and institutional background of China’s engagement in international markets. Section

3.5 concludes the paper.

3.2 The China Historical Database

In this section, I will present the main content of the database. The structure of

this section is as follows: First, we discuss the historical background of the database,

focusing on the historical characteristics that are related to it. Second, I will intro-

duce the China International Borrowing Database. Third, I will introduce the China

International Trade Database.

3.2.1 Historical Background

During the first wave of financial globalization from 1870 to 1930, China experienced

a significant increase in international borrowing, influenced by domestic and global

factors. This era coincided with the late Qing Dynasty, a period of decline for China
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characterized by internal opposition, military defeats, and growing external pressures

that weakened the empire’s sovereignty and international standing.

The decline started in 1861 with the death of Emperor Xianfeng, leading to the young

Tongzhi Emperor’s succession and Empress Dowager Cixi’s rise to power. Despite

efforts to revitalize the nation through reforms, the Qing state weakened due to

the Taiping Rebellion and other internal conflicts. The subsequent rule under the

Guangxu Emperor, with Cixi’s conservative influence, and losses in conflicts like the

Sino-French War and the First Sino-Japanese War further diminished China’s stature.

The humiliating Treaty of Shimonoseki in 1895, which ceded territories to Japan and

recognized Korea’s independence, underscored the empire’s decline.

The Boxer Rebellion from 1899 to 1901, characterized by anti-foreign sentiment, ended

disastrously with the intervention of the Eight-Nation Alliance. The Qing Dynasty’s

support for the Boxers led to Beijing’s occupation and the signing of the Boxer Pro-

tocol in 1901, imposing heavy penalties on China and significantly increasing foreign

influence. This period also saw devastating natural disasters, which, coupled with the

government’s failing capacity to protect and manage, led to widespread unrest. These

factors collectively marked the gradual decline of the Qing Dynasty, eroding Chinese

sovereignty and setting the stage for the country’s subsequent historical developments.

Our dataset delves into the initial phase of the history of China’s international borrow-

ing, which began in the late Qing Dynasty. To gain a comprehensive understanding of

China’s international borrowing, we have assembled the following datasets: China’s

international primary issuance database and China’s trade database. Our database

spans from the 1840s, marking the First Opium War, to the 1930s the Great De-

pression. This period was pivotal as China transitioned from an ancient empire to a
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newly modernized republic for the first time, with international loans playing a crucial

role in this transformation. This era was challenging for China, fraught with inter-

nal and external pressures. The dataset provides insights into China’s international

borrowing.

3.2.2 China International Borrowing Database

To better understand China’s engagement in the international capital market during

the late Qing dynasty and Republican era (1850-1930), we’ve constructed its interna-

tional borrowing database from loan level. Data collected from London, the financial

center of the time, offers valuable insights into China’s evolving role within global

finance.

Table (3.1) summarizes the loan-level database. The database includes nine observed

currencies for issuance: Belgian Francs, British Pound, Dutch Guilder, French Francs,

German Marks, Taels, US Dollar, Japanese Yen, and Republic of China Yuan. By the

number of issuances, the majority are in British Pound, Taels, and Yen. Regarding

the total amount of issuance, British Pound, US Dollar, and Yen dominate, with

British Pounds and Yen accounting for over 80% of the total issuance amount and

over 70% of the total number of issuances. Issuances are broadly categorized by issuer

sector into Public, Railway, and Private sectors. Public and Railway issuances each

account for over one-third of the total, while Private issuances comprise less than one-

third. In terms of issuance amounts, Public issuances represent about two-thirds of

the total, Railway issuances about one-fourth, and the private sector about one-tenth.

Due to limited historical information, further categorization of these issuances requires

more detailed data and can be challenging. Therefore, we have settled on these three

broad categories. There is potential for more detailed categorization; for instance,
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Table 3.1: China International Borrowing Decomposition

By Issuance Number By Issuance Amount
# % Millions of GBP %

Currency

Belgian Francs 4 1.37 3.0 0.74
British Pound 132 45.05 286.2 71.09
Dutch Guilder 3 1.02 5.6 1.38
French Francs 22 7.51 12.5 3.10
German Marks 5 1.71 1.3 0.32
Taels 40 14.33 14.6 3.62
US dollars 15 5.12 25.7 6.39
Yen 66 22.53 46.2 11.48
Yuan 2 1.37 7.6 1.88

Sector

Public 111 35.29 261.4 64.93
Railway 76 38.41 100.2 24.89
Private 102 26.30 41.0 10.18
Total 289 100 402.6 100

within the Public category, some issuances might be identified as funding military

expenses. However, the absence of specific information on the loan’s purpose in many

cases makes it impossible to determine whether funds were used for military purposes

in many public issuances.

Table (3.2) presents summary statistics for the international primary issuance database

we have compiled. The database comprises a total of 289 issuances, including bonds,

loans, and shares. After conversion to British Pounds, the total face value of all

issuances amounts to approximately 402 million pounds. The average value of each
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Table 3.2: China International Borrowing Summary Statistics

Summary Statistics (in millions British Pound)

# of Issuance Total Average 25th Median 75th Std
Total 289 402 1.4 0.14 0.44 1.2 4.6
Public 111 261.4 2.6 0.25 0.6 1.5 7.2

Railway 76 100.2 1.3 0.39 0.90 1.6 1.4
Private 102 41.0 0.4 0.06 0.16 0.46 0.6

issuance in the database is about 1.3 million pounds, with a median value of 0.44

million pounds. The 25th and 75th percentiles for issuance values are 0.14 million

and 1.2 million pounds, respectively. The standard deviation among the issuances

is 4.6 million pounds. Looking further into each sub-sector, the average amount of

issuance for the Public sector is about 2.6 million, with the average for the Railway

sector about 1.3 million pounds and for the Private sector about 0.4 million pounds.

The medians for the Public, Railway, and Private sectors are 0.6, 0.9, and 0.16 mil-

lion pounds, respectively. The standard deviations for these three sub-sectors are 7.2

million pounds for the Public sector, 1.4 million pounds for the Railway sector, and

0.6 million pounds for the Private sector.

Figure (3.1) displays a loan-level data plot of China’s international primary issuances

from 1852 to 1930. Each point is color-coded to indicate the type of issuance: blue for

public, green for private, and red for railway issuances. This color system helps readers

identify patterns in the data. For instance, it becomes apparent that railway issuances

only start to appear in the late 1890s and early 1900s. Additionally, it is evident

that most of the large issuances are public, with some significant contributions from

railway issuances, while private issuances are generally smaller. The graph includes

labels highlighting examples of loans in each category, visually demonstrating the

structure of China’s international borrowing during this transformative period.
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Figure 3.1: China’s Individual International Issuance Between 1850 to 1930

Figure (3.2) displays the aggregated annual international borrowing from 1850 to

1930, breaking down the borrowing into public, private, and railway categories, using

the same color-coding as before. A significant increase in issuances occurred be-

tween 1890 and 1930, aligning with the era of the first financial globalization. Public

borrowing constituted the majority of China’s international borrowing during this

period. Bonds and loans for railway projects also made up a substantial portion, cor-

responding with the period of railway expansion and consolidation around the world.

Although it represented a smaller fraction of the total issuances and borrowing, pri-

vate sector issuance also saw a significant increase from 1890 to 1930, contributing to

the surge in China’s borrowing during this time.

Figure (3.3) further illustrates the annual international borrowing as a percentage of

China’s exports. We chose to use export data instead of nominal GDP figures because

accurately estimating China’s historical GDP for that period is challenging, due to

limited data availability and the predominantly self-sufficient agricultural economy,
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Figure 3.2: China’s Annual International Borrowing Between 1850 to 1930

Figure 3.3: China’s Annual International Borrowing as Percentage of Export

which was not market-based and difficult to quantitatively assess in all its dimensions.

Conversely, import and export data from that era were well-documented and relatively

more reliable. This is because, after the First Opium War in 1840, the British forced

China to open its markets to international trade and helped establish and manage
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China’s customs system. Consequently, the data quality from Chinese customs is

generally more accurate than that of other economic aspects given the custom system

is more "modern". When normalized by annual exports, the peak of total issuances

shifts from the 1910s to the late 1890s, highlighting the substantial borrowing by the

Qing government in its final decade relative to the scale of international trade.

Figure 3.4: China’s Annual Imports and Exports in British Pounds, in Real Terms

3.2.3 China’s International Trade Database

China’s engagement in the international financial market coincided with the country

significantly opening its ports and engaging in international trade. To explore the

relationship between international trade and borrowing, particularly the impact of

trade on borrowing, we developed a database on China’s international trade from

1840 to 1930.

This database covers two key aspects of China’s international trade during this period:

First, it includes annual import and export data, illustrating China’s development

in international trade and its significant opening following the first Opium War in
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Figure 3.5: China’s Trade Balance Between 1850 to 1930, in British Pound

1840. Initially, China maintained a balanced trade; however, it later experienced an

increasing trade deficit. Second, we gathered detailed information on the goods China

imported and exported during this period and established corresponding weights.

We also collected commodity prices relevant to China’s imports and exports from

historical databases and calculated China’s terms of trade. Throughout this period,

China’s terms of trade steadily declined, indicating worsening trade conditions. In

the subsequent sections, we will discuss how these deteriorating trade conditions

contributed to a surge in China’s international borrowing during the same period.

The import and export data are sourced from Hsiao (1974) and Federico and Tena Jun-

guito (2016). Following the appointment of a western administrator in the 1850s, the

Chinese Maritime Customs started publishing statistics on foreign trade.

Figure (3.4) displays China’s annual imports and exports from 1840 to 1930, with the

values converted to British pounds. Following the forced opening of China’s market to

international trade by the British, China’s imports and exports experienced steady
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Figure 3.6: China’s Terms of Trade between 1850 to 1930, in British Pound

Table 3.3: China’s Imports and Exports Breakdown

Year Imports

Foods Fuels Textiles Metals Opium
1876 0.02 0.01 0.49 0.06 0.42
1890 0.05 0.07 0.46 0.08 0.35
1909 0.20 0.11 0.50 0.06 0.12
1926 0.37 0.11 0.45 0.07 0.00

Exports

Beans Cotton Raw Cotton Raw Silk Silk Tea
1880 0.18 0.00 0.00 0.30 0.07 0.44
1898 0.16 0.01 0.03 0.43 0.10 0.27
1920 0.00 0.00 0.08 0.64 0.21 0.07
1934 0.07 0.07 0.13 0.24 0.20 0.30

growth in the first few decades, and the country initially enjoyed a trade surplus.

However, after 1900, imports began to surpass exports, leading China to experience

a trade deficit, which increasingly widened over time. Figure (3.5) illustrates the

growth of this trade deficit over the period.
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Figure 3.7: Major Imports Good Prices

Figure (3.6) presents the Terms of Trade for China from 1850 to 1930. The origi-

nal Terms of Trade data, which is volatile (represented by the blue line), has been

smoothed using the Hodrick-Prescott (HP) filter to extract the trend. During this

period, China’s Terms of Trade was in a consistent decline, falling from about 190

to 90. This deterioration in Terms of Trade can be attributed to two main factors:

on the import side, increasing demand for food and fuels drove up total imports; on

the export side, China’s traditional exports, such as silk and tea, faced challenges.

Specifically, China’s tea exports encountered strong competition from India, while

Japan’s rising silk exports posed a significant threat to China’s silk export. Table

(3.3) breaks down the weights of China’s imports and exports during this period.

Figures (3.7) and (3.8) plot the corresponding prices of the commodities constituting

China’s imports and exports. The weights and prices of China’s imports and exports

are derived from the trade databases of Blattman et al. (2004) and Federico and

Tena Junguito (2016).
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Figure 3.8: Major Exports Good Prices

3.3 Drivers of China’s International Borrowing

In this section we will discuss the drivers of China’s international borrowing during

this period of time. The main drivers are war indemnities trade deficit, and financial

globalization.

3.3.1 War Indemnities

Between 1840 and 1910, China was burdened with approximately 728 million taels

(around 120 million British Pounds) in indemnities due to foreign treaties, pushing the

Qing government to the verge of collapse. This financial strain significantly weakened

its governance, military capability, and fiscal health. In the dynasty’s last two decades,

the Qing increasingly depended on international loans to fund operations and repay

massive debts, often securing these loans with customs revenue.

A notable instance occurred after China’s defeat in the Sino-Japanese War and the

signing of the Treaty of Shimonoseki. The indemnity required by the treaty was

equivalent to three times the Qing government’s annual fiscal income. Unable to

pay this sum in the short term, the Qing opted to borrow from foreign banks, using
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the loans to cover the indemnity payments. The Qing government secured three

long-term loans with durations of 36 to 45 years from Russian, French, British, and

German banks, managing to settle all indemnities from the First Sino-Japanese War

by 1898. Another significant case was following the Boxer Rebellion. After being

defeated in their capital, Beijing, by the Eight-Nation Alliance, the Qing royal family

fled to central China and negotiated peace. One condition of the peace treaty was the

payment of 450 million taels (about 66 million British Pounds) in war indemnities,

the largest amount the Qing had ever faced. Unable to meet this demand with its

treasury, the Qing once again turned to foreign banks for loans, pledging customs and

other revenues as security.

During this period, numerous internal conflicts occurred within China, primarily be-

tween the government and various opposition groups. The most significant internal

conflict was the Taiping Rebellion during the late Qing dynasty. Additionally, China

engaged in several external wars with other countries, mostly in China soil. According

to Sarkees (2010), there were six major wars or conflicts between China and other

countries from 1840 to 1900, as listed in Table (3.4). For example, Hong Kong became

a British colony as a result of the First and Second Opium Wars. The First Opium

War, which started in 1839, was named after one of its primary causes: Britain smug-

gling opium into China from its Indian colonies, defying Chinese regulations. This

was to balance the trade deficit caused by the British importation of large amounts of

Chinese tea, a popular beverage in Britain. Britain also sought greater control over

its trade with China, which was restricted to transactions with designated officials

known as Hong merchants. The wars led to treaties that expanded Britain’s control

over Hong Kong, culminating in a 99-year lease in 1898, giving Britain additional ter-

ritory until the lease expired in 1997. The First Sino-Japanese War, fought from 25
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July 1894 to 17 April 1895, was a conflict primarily over influence in Korea between

the Qing dynasty of China and the Empire of Japan. Japanese forces achieved consis-

tent successes over six months, leading to the loss of the Chinese port of Weihaiwei,

prompting the Qing government to seek peace in February 1895. The war highlighted

the Qing dynasty’s inability to modernize its military and protect its sovereignty, con-

trasting sharply with Japan’s effective Meiji Restoration. This marked the first major

shift of regional dominance in East Asia from China to Japan, significantly damaging

the prestige of the Qing dynasty and traditional Chinese culture.

Table 3.4: Indemnities Paid by China between 1840 to 1910

War Year Belligerents

First Opium War 1839-1842 United Kingdom
Second Opium War 1856-1860 United Kingdom, France
Xinjiang Muslim Revolt 1864-1871 Kashgaria (UK and Ottoman)
Sino-French War 1884-1885 France
First Sino-Japanese War 1894-1895 Japan
Boxer Rebellion 1900 Eight-Nation Alliance

China’s military defeats often led to substantial war indemnities. For instance, the

Treaty of Nanking followed the First Opium War, and the Treaty of Peking was a

result of the Second Opium War, among others. During this period, China lost most

of its wars against foreign countries, contributing to its decline in the global order. It’s

important to note that lump sum monetary compensations were not the only outcomes

of these treaties for China. For example, the Treaty of Nanjing (August 29, 1842),

which concluded the First Opium War, was the first of the "unequal treaties" between

China and foreign imperialist powers. Under this treaty, China had to pay Britain

an indemnity, cede Hong Kong, and agree to establish a "fair and reasonable" tariff.

Furthermore, British merchants, previously restricted to trading solely in Guangzhou
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(Canton), were granted the rights to trade at five "treaty ports" and with whomever

they pleased.

Table 3.5: Indemnities Paid by China between 1840 to 1910

Treaty Year Indemnity (taels) BP

Treaty of Nanking 1842 21,000,000 7,715,054
Treaty of Peking 1860 16,000,000 5,928,058
Sino-Japanese Beijing Special Clause 1874 500,000 158,462
Sino-British Yantai Treaty 1876 200,000 69,477
Sino-Russian Ili Treaty 1881 5,000,000 1,412,005
Sino-Japanese Treaty of Shimonoseki 1895 231,500,000 37,966,000
Treaty of Xin Chou (Boxer Protocol) 1901 450,000,000 66,414,687
Sino-British Revised Treaty of Tibet 1906 3,750,000 618,000

Total 727,950,000 120,281,743

Table (3.5) lists the eight major indemnities imposed on the Qing Dynasty between

1840 and 1900. For those before the Sino-Japanese Treaty of Shimonoseki, the Qing

government typically paid them in a single sum or over a short time frame. In the case

of the Treaty of Nanking (1842), the entire indemnity was paid in seven installments

within three years. However, the indemnity established by the Treaty of Shimonoseki

amounted to three times the Qing government’s annual fiscal revenue. Unable to make

this enormous payment quickly, the government resorted to borrowing. It secured

three long-term loans (36-45 years) from Russian, French, British, and German banks,

finally clearing the Sino-Japanese War debt in 1898. By the time the Treaty of Xin

Chou was signed, the Qing government faced near-financial collapse.

3.3.2 Trade Deficit

China’s increasing international borrowing during this period can be attributed to

two main factors related to its trade deficit. First, under the gold standard system,
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trade deficits must ultimately be settled either through gold bullion or international

borrowing and lending. With China running a significant trade deficit, a portion of

this deficit was financed through borrowing from international capital markets. Sec-

ond, the trade deficit stemmed from China’s weak industrial production capacity and

its underdeveloped economy and technology. To bridge the gap with more advanced

economies and to adopt new technologies, China was inclined to borrow from the in-

ternational capital market, as such capital often came with technology and knowledge

transfer. In this section, we will explore the link between China’s international trade

and its borrowing activities.

The decline in the Late Qing Dynasty’s international trade conditions can be at-

tributed to several key factors, including the impact of foreign trade policies, changes

in the structure of exports and imports, and shifts in trade partners. Before the

Opium Wars, China’s trade was characterized by a surplus, exporting tea and silk

while importing wool textiles, metals, spices, pepper, and sandalwood, supported

by its self-sufficient agricultural economy. However, Britain’s introduction of opium

around 1830 to balance its trade deficit with China disrupted this equilibrium, leading

to a significant increase in opium imports and the onset of China’s trade deficit.

The aftermath of the Opium Wars saw further changes in trade dynamics. Despite

tea and silk remaining major exports, their competitive edge was eroded by large-

scale production in India and Japan. The rise in cotton exports was particularly

driven by Japan’s growing textile industry. Imports diversified to include agricultural

products, mining outputs, and fuel, reflecting the Qing government’s initiatives and

the expanding needs of the international market. Following the First Sino-Japanese

War, China’s export goods became more varied, reducing the relative importance of

tea and silk and increasing the exports of products like soybean cake and peanuts.
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Figure 3.9: China’s Import Weights, 1876 vs. 1926

Figure 3.10: China’s Export Weights, 1876 vs. 1926

This change was propelled partially by the development of the Northeast and the

demands of the global market. The driving force behind this change is China’s weak

industrial capacity and its loss of competitive advantage in exports such as tea and silk

to rising countries like India and Japan. To compensate, China has had to increase

its exports of primary goods, such as soybeans, among others.

Trade partnerships also evolved during this period. Initially dominated by Britain, the

landscape of China’s foreign trade changed as other nations increased their economic

presence in China, diminishing Britain’s share. The Second Industrial Revolution
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enabled Western powers to flood the Chinese market with their products, enhancing

the trade shares of the US, Germany, Japan, and France, with Hong Kong emerging as

a significant trade hub. The Treaty of Shimonoseki following the First Sino-Japanese

War marked a critical shift, easing restrictions on foreign businesses in China and

transforming the nature of China’s trade from goods to capital export, thus altering

its trade relationships and highlighting the increased foreign economic influence in

China’s trade dynamics. As a results, China saw a steadily increasing in its trade

deficit. The trade deficit partially drives China’s international borrowing (Keller and

Shiue, 2020).

3.3.3 The First Episode of Financial Globalization

Although the relationship between China’s borrowing and the global liquidity condi-

tions isn’t perfectly consistent, it’s clear that the liquidity situations in the 1880s and

later in the 1910s and 1920s somewhat influenced China’s borrowing activities. After

the financial crises in 1873 and 1890, global liquidity experienced two mild declines.

During this recovery phase in the 1870s, China started to engage in international

borrowing, significantly increasing its borrowing by the late 1890s. This trend of

increasing borrowing continued into the 1910s and 1920s.

Between 1880 and 1913, the world saw an explosion in global finance, a time when

money flowed across borders more freely than ever before. This was the golden age of

financial globalization, where huge amounts of money were invested internationally,

especially in government bonds and the booming railroad industry. New financial

products started to appear, making it easier for countries and companies around

the world to get funding. This era was marked by rapid growth in global trade

and the economy, thanks to better ships and telegraphs that made long-distance

communication and transportation much quicker and cheaper (??Calomiris and Neal,
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2013).

During the first episode of financial globalization from 1880 to 1913, China’s par-

ticipation in the global financial system significantly increases. Coinciding with the

worldwide surge in international borrowing and investment, China began to tap into

international markets for funds, especially to finance its railway construction in the

1890s. This move aligns with the era’s characteristic drive towards infrastructure

development, which was a major focus for many countries seeking to modernize and

enhance their economic standing on the global stage.

Figure 3.11: China’s International Issuance as Percentage of Its Imports vs. Global
Issuance as Percentage of Global Imports

Figure (3.11) plots China’s international issuance as a share of its imports alongside

global issuance as a share of global imports. The global issuance data construct

a series for the gross primary international issuance from four European countries:

Denmark, Italy, Russia, and Spain, and three Commonwealth members: Australia,

Canada, and New Zealand. Global imports are constructed to capture the total

imports of France, the United Kingdom, and the United States. We examine the
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value of imports in British Pounds. The issuance data from the five countries is

volatile. We use HP filter with lambda of 6.25 to smooth the data to obtain the

trend. The global issuance data and global imports data is borrowed from Kaminsky

and Vega-Garcia (2016).

China’s increasing international loans for railway construction in the late 19th and

early 20th centuries was a crucial step towards modernization, aligning with a world-

wide effort to improve transportation infrastructure to enhance trade and economic

growth. While it’s difficult to determine if China’s engagement with the global finan-

cial market was part of a deliberate strategy to capitalize on financial globalization,

it’s evident that China’s investment in infrastructure projects benefited from the pe-

riod’s increase in global capital flows. This era provided a unique opportunity for

countries, including China, to attract foreign investments for ambitious projects like

railway construction, crucial for their development plans. China’s borrowing during

this time underscores the growing interconnectedness of the global economy and high-

lights how global capital flows supported infrastructure development and economic

integration.

3.4 China’s Engagement with International Capital

Market

In this section, we delve deeper into China’s involvement in the International Capital

Market, considering both internal and external contexts. Broadly speaking, China’s

increasing engagement with international capital can be attributed to two main fac-

tors: internally, during this period, both the Qing and Beiyang governments experi-

enced a decline in their control over the broader economy, both fiscally and militarily.

As a result, the Chinese central government increasingly relied on international bor-
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rowing as a vital source of financing. Externally, although reluctantly and under

coercion, China opened up its economy. It recognized the gaps between Eastern and

Western economic development and technologies. To learn from and adopt advanced

Western technology, China had to borrow extensively from Western countries, as

technology transfer often hinges on capital injections throughout global history.

3.4.1 Qing’s Engagement with International Capital Markets

The late Qing dynasty’s entry into international borrowing represents a pivotal chap-

ter in Chinese financial history. This period, marked by the dynasty’s commitment to

substantial foreign borrowing in the midst of internal and external turmoil, provides

a rich lesson in sovereign debt management, the interaction of global financial forces,

and the strategic importance of financial market development. The Qing dynasty’s

reliance on Western financial institutions, the challenges of currency mismatches, and

the evolution from local to central government debt serve as a reminder of the intricate

dance between fiscal sovereignty and international financial dynamics.

The late Qing dynasty saw a significant shift from a traditional fiscal philosophy that

avoided borrowing to an era in which the Qing government found itself buried in

international debt (Shen, 2002). This shift was necessitated by the enormous finan-

cial burdens resulting from military defeats and reparations, such as those from the

First Sino-Japanese War (Chen, 2004a). Traditionally, Chinese dynasties, including

the early Qing, maintained fiscal surpluses, epitomized by a surplus of over 5 million

taels of silver in 1838-1839. This conservative approach, however, meant a lack of de-

velopment in the domestic bond market and limited the government’s debt capacity.

The Taiping Rebellion, which began in 1851, marked a turning point as it severely

stressed the court’s finances, leading to the Qing’s foray into foreign borrowing be-

ginning in 1865 (Jin and Pan, 2010). This shift was not merely a change in fiscal
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strategy, but a fundamental change in the government’s financial operations. The

Qing government’s entry into the international bond market, which was largely con-

trolled by Western powers, marked a departure from its previous financial practices

and brought it into line with contemporary international standards, but at a distinct

disadvantage in terms of bond pricing and currency choice.

Late Qing government bonds were primarily international public debt raised through

offshore markets, reflecting a stark imbalance between domestic and international

bonds. The Qing government’s initial attempts to issue onshore bonds were largely

unsuccessful, mainly due to a lack of market-oriented institutions and an inaccurate

assessment of market demand. As a result, the Qing government turned to interna-

tional financial markets for loans, a move that led to the emergence of international

public bonds (Chen, 2004b).

International banking syndicates played a pivotal role in this era, with institutions

such as HSBC controlling over 75% of the Qing government’s foreign loans (Kong

and Cai, 1998). HSBC’s involvement extended from primary bond issuance to un-

derwriting and secondary market trading. This heavy reliance on Western financial

institutions put China at a disadvantage in terms of bond pricing and currency choice,

as these bonds were often issued in foreign currencies such as the British pound, which

was on the gold standard as opposed to China’s silver standard.

Fluctuations in the gold-silver exchange rate created significant exchange rate risks (Pan,

2016). The mismatch between China collecting revenues in silver tael and borrowing

internationally in British Pounds, which were linked to gold during the Gold Stan-

dard era, posed a significant risk due to currency differences. The drop in the silver

exchange rate, for example, reduced the Qing government’s ability to pay back its
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debts, showcasing the difficulties of handling financial risks in international capital

market.

The evolution of Qing borrowing practices marked a significant transition from local

debts, initially incurred by provincial officials in their personal capacities, to these

debts becoming recognized as implicit international liabilities of the central govern-

ment (Liu, 2007). This shift underscores the changing landscape of international

borrowing within the Qing dynasty and highlights a strategic move towards a more

centralized approach to managing international debt.

A key aspect of Qing borrowing was the reliance on tariffs as a primary source of

debt repayment (Liu, 2007). This reliance led to Western powers gaining substantial

control over Chinese customs, thereby reducing the fiscal sovereignty of the Qing

government. The mismatch in monetary systems-the Qing on a silver standard and

the international bond market on a gold standard-aggravated the financial challenges.

3.4.2 Republic of China’s Engagement to International Capi-

tal Market

During the transition from the Qing dynasty to the Republican era, China under-

went significant changes in fiscal management amidst its modernization efforts and

increased engagement with international capital markets. This period saw a strategic

use of public debt by local and central governments as a means to finance modern-

ization and adapt Western technology, highlighting China’s complex journey through

political changes and its aspirations for modernization.

China’s engagement in international borrowing, especially for railway construction

during the late Qing dynasty, underscored its commitment to modernization. These
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efforts were aimed at bridging the technological gap with the West, with foreign loans

playing a crucial role. Railway expansion, financed through foreign loans, was central

to China’s modernization efforts. This strategic borrowing aimed at adopting Western

technology, despite resulting in significant foreign control and influence. The reliance

on international capital for such projects highlighted the government’s commitment

to modernization, even in the face of challenges to national sovereignty.

Foreign loans during the ROC era served a dual purpose: they were essential for

funding government operations and modernization efforts, including the adoption

of Western technology, while also increasing foreign involvement in China’s inter-

nal affairs. This period of strategic borrowing reflects China’s broader challenges in

pursuing modernization amid political instability and its efforts to balance financial

necessity with political autonomy.

3.5 Conclusion

This study closely looks at how China worked with international financial markets

from the late Qing Dynasty to the early Republican era, focusing on a time of big

socio-political changes and financial innovation. We found that China used foreign

loans to overcome modernization challenges, pay off war debts, and fix trade deficits,

showing how closely China’s financial decisions were linked to global economic condi-

tions. This research highlights the role of international capital in shaping economic

policies.
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Qing’s Fiscal Structure and Evolution

The Late Qing Dynasty’s fiscal system underwent significant transformations, mark-

ing a period of both expansion and challenge in the realm of financial management and

economic policy. This era, punctuated by numerous internal and external pressures,

witnessed a substantial increase in state revenue, albeit accompanied by growing ex-

penditures and complex fiscal challenges.

During this time, the Qing government implemented a series of reforms to expand

and diversify its revenue streams. A key component of these reforms was the en-

hancement of the taxation system. Traditional taxes such as the land and poll taxes

were either increased or made more efficient. Additionally, new forms of taxation

were introduced. The ’Lijin’ tax, a commercial levy, was one such innovation that

considerably augmented the government’s income. These changes in the tax system

were reflective of the government’s efforts to adapt to the increasing financial demands

brought about by internal strife and foreign interactions.

Parallel to these taxation reforms, the Qing Dynasty saw a significant improvement

in customs revenue collection, primarily due to the establishment of the Imperial

Maritime Customs Service under foreign administration. This development marked a

shift towards more systematic and effective tax collection, particularly in trade-related

areas, and played a crucial role in increasing the state’s fiscal capacity.

Table (7) presents the total fiscal revenue over time, displaying a dramatic increase

towards the end of the Qing Dynasty. This surge is likely connected to the mod-

ernization efforts and increased taxation to support the Qing’s response to internal

rebellions and external pressures. Given the nearly 250-year span of fiscal revenue and

the limited data on the British-Tael exchange rate going back to the early Qing Dy-
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nasty period, the revenue in British Pounds is calculated using the historical average

of the exchange rate.

Table (8) showcases the absolute taels and the percentage of total revenue each compo-

nent contributed at different points in time, from 1842 to 1911. It reveals a significant

transition in the fiscal structure. Initially, the land tax was the dominant source of

revenue, comprising 76% of the total in 1842. However, over the period, its relative

contribution decreased to 27% by 1911. This decline reflects the broader changes in

China’s economy and possibly the effects of tax reforms and land ownership changes.

In contrast, the Lijin tax 20, which was not present in 1842, grew to represent a

substantial portion of revenue, peaking at 26% in 1911. The salt tax also showed

growth in both absolute and relative terms, indicating its continued importance to

the Qing economy. The customs duty exhibits the most significant relative increase,

from 11% in 1842 to 30% by the 1880s, before slightly declining to 23% by 1911. This

increase is indicative of China’s growing integration into the global economy, with

heightened trade activity, particularly following the Treaty of Nanjing in 1842 which

ended the First Opium War and established treaty ports for international trade.

Figure (15) allows us to observe the relative shift in revenue sources over time. The

decreasing proportion of land tax and the increasing share of customs duty underscore

the Qing Dynasty’s transition from an agrarian-based tax system to one more reliant

on trade and commerce. Table (8) and Figure (15) collectively suggest a Qing Dynasty
20The Lijin or Likin was a tax implemented in mid-19th-century China, initially introduced in

Jiangsu province in 1853 to fund military efforts against the Taiping Rebellion. As trade expanded
with the West’s industrialization, the likin, which was charged on goods in transit or sold in shops,
became a significant source of revenue and was adopted across China by 1860. It helped alleviate the
financial pressures on peasants by providing essential income to the Qing dynasty’s imperial treasury.
However, the likin was a point of dispute with Western nations who opposed the additional charges
imposed on their goods. It was eventually abolished in 1931 when China regained tariff control, lost
due to the Unequal Treaties from the Opium Wars.
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grappling with internal and external pressures, reforming its fiscal system in response

to modernization efforts, foreign influences, and the need to increase state revenue.

The changes in the tax structure reflect the shifts in China’s socio-economic landscape,

including the decline of traditional agrarian revenue sources and the move towards

increased commercialization and engagement with the global economy.

Figure 15: Chronological Fiscal Revenue of the Qing Dynasty

The fiscal data from the Late Qing Dynasty illustrates a remarkable growth path.

Beginning in 1841 with a revenue of 4 million taels, there was a steady increase,

culminating in a revenue of 263 million taels by 1909. This growth, however, was

accompanied by significant shifts in the structure of fiscal revenue. Whereas the early

part of the dynasty was heavily reliant on traditional sources such as land and poll

taxes, the later years saw an increasing contribution from customs duties, salt taxes,

and foreign loans. This shift not only reflects the changing economic landscape of the

time but also the dynasty’s evolving engagement with global trade and finance.

The period also saw the Qing government increasingly turning to foreign loans as

a means to address immediate financial needs. This reliance on foreign capital was

largely driven by the need to pay military indemnities and fund modernization efforts.

While these loans provided a temporary fiscal respite, they also added to the long-
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term financial obligations of the state, creating a cycle of debt and dependency.

Despite these increases in revenue, the Late Qing Dynasty faced a plethora of chal-

lenges. Rising expenditures, particularly due to military engagements, moderniza-

tion initiatives, and indemnities to foreign powers, consistently outpaced the growth

in revenue. Additionally, the revenue system suffered from widespread corruption

and administrative inefficiencies, leading to significant losses and mismanagement of

funds.

The growing dependence on foreign loans and the increasing control of foreign powers

over crucial revenue sources, such as customs, further complicated the fiscal scenario.

This dependence undermined the Qing government’s financial sovereignty and placed

the dynasty in a precarious position vis-à-vis its foreign debtors.

Moreover, socio-economic instabilities, including internal rebellions and the impact

of foreign trade policies, added to the fiscal woes of the dynasty. These challenges,

coupled with the administrative and structural limitations of the Qing fiscal system,

painted a complex picture of a regime struggling to maintain financial stability in a

rapidly changing world.

In summary, the fiscal history of the Late Qing Dynasty is characterized by an am-

bitious expansion of revenue sources, significant structural shifts in its fiscal system,

and a series of daunting challenges. This period serves as a critical chapter in un-

derstanding the economic and financial dynamics of late imperial China, highlighting

the intricacies of managing a vast empire’s finances in the face of internal upheaval

and external pressures.
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Table 7: Chronological Fiscal Revenue of the Qing Dynasty

Fiscal Revenue of Qing Dynasty
Year Revenue (Tael) Revenue (BP)

Shunzhi 9th (1652) 2,428,000 776,960
Kangxi 24th (1685) 3,123,000 999,360
Yongzheng 3rd (1725) 3,585,000 1,147,200
Qianlong 18th (1753) 4,069,000 1,302,080
Qianlong 31st (1766) 4,858,000 1,554,560
Qianlong 56th (1791) 4,359,000 1,394,880
Jiaqing 17th (1812) 4,013,000 1,284,160
Daoguang 21st (1841) 4,125,000 1,320,000
Guangxu 11th (1885) 77,086,461 24,667,667
Guangxu 12th (1886) 81,269,799 26,006,335
Guangxu 13th (1887) 84,217,394 26,949,566
Guangxu 14th (1888) 87,792,818 28,093,701
Guangxu 15th (1889) 80,761,949 25,843,823
Guangxu 16th (1890) 86,807,559 27,778,418
Guangxu 17th (1891) 89,684,858 28,699,154
Guangxu 18th (1892) 84,364,438 26,996,620
Guangxu 19th (1893) 83,110,001 26,595,200
Guangxu 19th (1893) 83,110,001 26,595,200
Guangxu 19th (1893) 83,110,001 26,595,200
Guangxu 25th (1899) 101,560,000 32,499,200
Guangxu 29th (1903) 104,920,000 33,574,400
Guangxu 34th (1908) 234,800,000 75,136,000
Xuantong 1st (1909) 263,219,700 84,230,304
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Table 8: Late Qing Fiscal Revenue Structure

Year Land Tax Salt Tax Lijin Customs Duty

Amount % Amount % Amount % Amount %
1842 Tael 29,575,722 76 4,981,845 13 - - 4,130,455 11
1842 BP 9,464,231 76 1,594,190 13 - - 1,321,745 11
1885 Tael 32,356,768 48 7,394,228 11 12,811,708 19 14,472,766 22
1885 BP 10,354,165 48 2,366,152 11 4,099,746 19 4,631,285 22
1888 Tael 33,243,347 42 7,507,128 10 13,600,733 18 23,167,892 30
1888 BP 10,637,871 42 2,402,280 10 4,352,234 18 7,413,725 30
1894 Tael 32,669,086 43 6,737,469 9 13,286,816 18 22,523,605 30
1894 BP 10,454,107 43 2,155,990 9 4,251,781 18 7,207,553 30
1903 Tael 37,187,788 38 13,050,000 13 16,252,692 17 30,530,699 32
1903 BP 11,900,092 38 4,176,000 13 5,200,861 17 9,769,823 32
1911 Tael 48,101,346 27 46,312,355 26 43,187,097 24 43,139,287 23
1911 BP 15,392,430 27 14,819,953 26 13,819,871 24 13,804,571 23
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China’s Participation in International Capital Markets 1850-1930, A Chronology

In the mid-19th century, coinciding with the waning years of the Qing dynasty, China

embarked on a journey of financial engagement with the global capital markets, which

continued through the tumultuous transition to the Republic of China in 1911. This

period witnessed a significant evolution in China’s financial strategies, marked by a

complex interplay of public (government) and private borrowings.

Imperial Borrowing and Early Private Ventures (1850s-1911) Under the Qing

dynasty, China’s initial steps into international capital markets were characterized

by private sector initiatives, such as the issuance of shares by the Eastern Steam

Navigation Company (1852) and the Hong Kong and China Gas Company Limited

(1861). These early private investments laid the groundwork for subsequent public

sector borrowings.

The era saw a surge in provincial loans, initiated by various regional governments

within the Qing empire. These loans, like the Kiangsu and Fukien loans of the

early 1860s, were often raised to address regional emergencies, such as the Taiping

Rebellion, or for specific projects like infrastructure development. The nature of these

loans – short-term, with diverse interest rates and terms – reflected a fragmented

approach to borrowing, symptomatic of the decentralized fiscal structure of the Qing

dynasty.

Shift to Public Borrowing Post-Opium Wars (Late 19th Century) The af-

termath of the Opium Wars and subsequent unequal treaties saw a marked shift in

China’s borrowing strategy. Public borrowing gained prominence as the Qing gov-

ernment sought to pay war indemnities and finance modernization efforts. Notable

among these were the Taiwan War Loan of 1874 and various loans for the Western
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Expedition, reflecting the increasing financial burden of military campaigns on the

public exchequer.

Infrastructure development, crucial for modernization, was heavily financed through

public borrowings, with significant loans for railway construction like the Hankow-

Canton Railway Gold Loan (1900). This period underscored the Qing government’s

focus on leveraging international capital to fuel domestic growth and modernization.

Transition to the Republic of China and Diversification of Borrowing

(1911-1930) The establishment of the Republic of China in 1911 marked a new era

in China’s financial engagements. The Republican government inherited a complex

financial landscape, with a mix of legacy debts from the Qing era and new borrowing

needs. The early years of the Republic saw a continuation of the Qing dynasty’s

approach, with significant public borrowings for infrastructure and war indemnities.

However, the Republican era also witnessed an expansion in private sector borrow-

ing, reflecting the growing role of private enterprises and foreign investments in

China’s economy. Companies involved in railways, telegraphs, and other infrastruc-

tural projects increasingly sought capital through public offerings and bonds.

Impact of Global Economic Trends (1920s-1930s) The global economic down-

turn of the 1920s and the Great Depression in the 1930s had a profound impact

on China’s financial dealings. The drastic reduction in foreign capital inflows, cou-

pled with internal political instability, led to widespread defaults on public debts.

The abandonment of the Gold Standard by major economies further exacerbated the

situation, mirroring the financial crises experienced in Latin America.

This period marked a significant decline in both public and private borrowings, sig-
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naling the end of an era of financial globalization that China had participated in since

the mid-19th century.

China’s engagement with international capital markets from the mid-19th century

through the early 20th century reflects its transition from an imperial state to a

modern republic. This period was characterized by a gradual yet significant shift

from private to public borrowings, a reflection of the evolving political and economic

landscape. The reliance on customs revenues and foreign investors during the Qing

era gave way to more diversified borrowing strategies under the Republic, though

both periods were marked by vulnerabilities to global economic trends and internal

political upheavals. The journey underscores China’s complex integration into the

global financial system and its strategic maneuvers within the evolving international

economic order.
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