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Abstract 

 

Following the Mongol invasion of China, the Yuan (1260–1368) dynasty was the first polit-

ical regime in history able to deploy paper money as the sole legal tender. Drawing on a new 

dataset on money issues, imperial grants, and prices, we show that a silver standard initially 

consolidated the Chinese currency market. However, persistent fiscal pressures eventually 

compelled rulers to ease the monetary standard, and a fiat standard was adopted, leading to 

inflation levels which doubled the price level in less than a decade. We show that military 

pressure generated fiscal demands which led to over-issuance, and we reject the role of ex-

cessive imperial grants in triggering the over-issue of money. 
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1. Introduction 

 

Yuan China (1271 to 1361) was the first minority-led dynasty that ruled the entire 

Chinese empire. It was a Mongol dynasty which ruled for only around a century, but 

brought profound influences on China’s culture, economy, and politics.2 Chinese 

people regarded Mongols as unsophisticated and ignorant and treated their arrival 

as a disturbance to China’s economy, culture, and society (Elvin 1973). However, 

they brought territorial unification of China after a century’s split caused by warfare; 

developed the sciences of medicine, geography, and astronomy; improved the social 

status of merchants and artisans; and developed infrastructure and transportation 

systems (Rossabi 2009 pp.120-124). And by introducing silver-convertible paper 

money, the Mongols combined their long traditions of using silver as a medium of 

exchange with China’s existing paper money regime, which fostered domestic trade 

and international commerce and enabled China to depart from a bronze coin-based 

economy into a silver-backed paper money economy (von Glahn 1996 p. 58). 

 

The Yuan empire was the first political regime in history that pegged paper money 

to a precious metal and the first that deployed fiat money as the sole legal tender. 

Based on a wealth of printed primary sources, in this paper we study the evolution of 

the Yuan empire’s monetary regime, examining the relationship between paper 

money issues and the government’s fiscal constraints in order to investigate the fac-

 

2 Rulers of the Sui (581–619 CE) and Tang (705–907 CE) were descendants of the hybrid ethnic 
minorities Xianbei-Chinese. The Mongols were not the first ethic-minority group that dominated 
parts of China, but they were the first to control north and south China together, subjugating the 
ethnic Chinese to their political and social dominion. Kublai, the first Mongol who became Chinese 
emperor in 1271, had been in power as Khan in North China and the Mongol homelands since 1260. 

He formally established the Yuan dynasty in 1271 (hence the Yuan dynasty is commonly dated 1271–
1368). We instead follow Rossabi (2009) in considering the Yuan to have, de facto, lasted 1260–1368. 
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tors that explain the over-issuance that eventually led to hyperinflation as the dyn-

asty collapsed. 

 

Despite its importance in Chinese economic history, Yuan’s monetary regime has 

drawn less interest compared with monetary regimes in other dynasties. Early stud-

ies on Yuan’s paper money focused on its formats or designs, or on estimating its 

issuance (Wu 1956, Tullock 1957, Peng 2020). When more archival sources became 

available, scholars began to delineate the evolution of Yuan’s paper money regime to 

explore its rise and decline (von Glahn 1996, 2005), or have concentrated their stud-

ies on exploring Yuan’s fiscal structure and taxation system (Miyazawa 2010, 2012, 

Takahashi 2010). Although these studies formed valuable work on Yuan’s monetary 

regime from different perspectives, some important questions were missed and need 

to be answered to understand Yuan’s monetary regime. Concentrating on reasons 

for over-issuance as well as the role of the silver standard, this paper is the first em-

pirical work on Yuan China’s monetary regime to addresses the questions that pre-

vious studies missed. 

 

Our study reveals that civil wars were the major cause for over-issuance, rather than 

natural disasters or imperial grants. Besides this, we also found that pegging to sil-

ver effectively regulated Yuan’s paper money issuance, and persistent fiscal con-

straints compelled Yuan rulers to gradually abandon silver convertibility. The Yu-

an’s paper money became de facto inconvertible in 1276, just 16 years after imple-

menting the silver standard, and became completely inconvertible in 1310. The 

abandonment of the silver standard quickly resulted in over-issuance. Nonetheless, 

during most of the Yuan period, we find that inflation was moderate by modern 

standards: prices increased by a factor of 140 during a period lasting 96 years, which 
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implies an average annual inflation rate of 5.2 per cent.3 However, although infla-

tion rates were moderate for much of the Yuan period, they increased considerably 

in the last two decades of the regime. By the time the Ming regime toppled the Yuan 

in 1368, paper money was close to worthless, and towns and cities were resorting to 

a barter economy (von Glahn 1996, p. 70). Ultimately, the Yuan were unable to 

manage a fiat money system due to a comparatively low level of state capacity and 

institutional development which contrasts with the later situation in Western Eu-

rope (O’Brien and Palma 2020, 2022). 

 

2. Historical Background 

  

China had a long history of using commodities, metal, or paper as media of exchange. 

Figure 1 depicts the evolution of currency formats from pre-Qin to the Republic of 

China. The earliest monies that appeared in China were cowry shells, bronze cur-

rency—usually in the shape of spades and knives—and gold pieces, which usually 

acted as an ‘international’ currency between different kingdoms before the empire 

was unified (von Glahn 2016, p. 62). In 221 BCE, the first unified currency, the Ban-

liang (半两) coin, was introduced as the emperor Ying of Qin established a unified 

Chinese empire.4 

 

In 118 BCE, a new and heavier bronze coin currency, the Wuzhu (五铢), was issued 

by Emperor Wudi of the Han (206–220 BCE) and its circulation penetrated into the 

whole stratum of society (von Glahn 2016, p. 120). As China entered an age of dis-

 

3 Based on the respectability CPI we constructed, we calculated annual average inflation rate from 
1260 to 1368. This rate was calculated using the familiar compound growth formula. 
4 The Banliang was introduced by King Huiwen of Qin around 335 BCE, and therefore had circulated 
for a century before Qin unified the empire.   
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union with the collapse of the Han Empire (220–581 CE), the forms of money also 

diversified. In north China, the flood of low-value copper coins, either privately or 

officially cast, resulted in a rise of commodity money, usually in forms of grain and 

silk. In south China, heavy and bulky iron money was cast to solve the problem of 

persistent shortage of bronze coins. During the Tang (618–907) dynasty, the em-

peror Taizong introduced a new bronze coin, the kaiyuan tongbao (开元通宝), to 

consolidate a chaotic monetary system. However, considerable demand combined 

with limited supply of the new coins resulted in counterfeiting, and as a consequence, 

commodity monies remained an important medium of exchange (von Glahn 2016, p. 

197). 

 

The first paper money, the jiaozi (交子), appeared around 1005, during the Northern 

Song (960–1129 CE) dynasty. At first it was issued by private merchants in the 

south-west province Sichuan and was convertible to bronze or iron coins. However, 

after several exchange suspensions, the government took over and monopolized the 

business in 1024. From then on, the jiaozi began circulating outside Sichuan (Peng 

2020, p. 381). After the Northern Song emperors lost their northern territory to the 

frontier rulers in 1234, different paper monies began circulating, including the huizi 

(会子) issued by Southern Song (1129–1279), the jiaochao (交钞) issued by the 

Jurchen-led Jin, and various copper and iron coins.5 To finance increasing govern-

ment expenditure usually caused by warfare, these monies were frequently 

over-issued or heavily depreciated, and it was not until the Mongols defeated the Jin 

and controlled North China that a tumultuous situation began to improve.

 

5 According to Peng (2020, p. 382), except for the two north-west frontier provinces Gansu and 
Shanxi, where huizi was pegged to silver, in other parts of the Southern Song’s domain huizi was 
pegged to copper or iron coins.  



 

 

Figure 1．Evolution of Currency Formats from pre-Qin (600 BCE) to Present 

  

Source: von Glahn (2016, pp.1–294). 



 

 

 

In 1251, the Mongol prince Kublai was assigned as viceroyalty of Northern China by 

his eldest brother, Monke, the Khan of the Mongol empire. Facing a chaotic curren-

cy market, the first thing Kublai tackled was the unification of currencies. In 1260, 

Kublai promulgated that a new paper money, the zhongtong jiaochao [中统交钞], 

pegged to silk, be issued to replace circulated notes.6 Within the same year, a modi-

fied version of paper money pegged to silver was issued: the zhongtong baochao [中统

宝钞], later known as the zhongtongchao. The introduction of the zhongtonchao was 

successful. As the Mongol’s territory expanded from north to south China, the 

zhongtongchao, backed by silver, became widely accepted. Hence, a paper money 

economy (backed by silver) replaced a previously chaotic monetary system that 

mixed various types of paper money: copper coins, iron coins, as well as silver ingots. 

 

In 1271, Kublai proclaimed Mongol’s dominance over Mongolia, China, and Korea 

and founded the Yuan empire (1271–1368) in Dadu (today’s Beijing). At the same 

time zhongtongchao was declared the sole legal tender while all other metallic cur-

rencies were abolished.7 Although pegged to silver, due to long customs of  using 

copper coins, zhongtongchao was denominated in ‘wen’ or ‘guan,’ both units of  account 

for copper coins. There were 10 denominations in zhongtongchao, which varied from 

10 wen to 2 guan, with zhongtongchao 2 guan equal to 1 tael silver.8 As Zhongtongchao 

 

6 Zhongtong is the title of reign for Kublai from 1260 to 1263, whereas ‘jiao’ means double-side print-
ed paper notes and ‘chao’ denotes paper money. As the Yuan dynasty had a quick turnover of emper-
ors, we show the period of reign for each emperor, with ‘r’. standing for reign. 
7 Although the Yuan government prohibited the use of silver, in fact there is evidence that uncoined 
silver was used as a medium of exchange (Peng 2020, p. 499). 
8 ‘wen(文)’ is the smallest unit account of copper coins. A string of 1,000 wen copper coins is called 

one ‘guan (string,贯)’ .The 10 denominations of zhongtongchao were 10 wen, 20 wen, 30 wen, 50 wen, 

100 wen, 200 wen, 500 wen, 1 guan and 2 guan. ‘tael’, also known as ‘liang(两)’, is the unit account of 
silver, with one tael equal to 37 grams of silver. The silver was usually used in the form of silver ingot, 
also known as the sycee. One silver sycee was called one ding and equalled 1.85 kg.    
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became the de facto sole legal tender over most China and central Inner Mongolia, 

the chaotic monetary system that had persisted for more than a century ended.9 

 

Kublai was belligerent. To wipe out the Southern Song’s remnants, he initiated a 

number of wars between 1273 and 1280 to unify north and south China. At the same 

time, following the suggestions of his Mongol officials, Kublai started several wars 

to conquer south-east Asia and Japan. Facing a deteriorating fiscal constrain, the 

prudent monetary policy that he had implemented from the 1260s was gradually 

eased after 1271. With Yuan’s territory expanded to the south, Kublai and his gov-

ernment increased the issuance of  zhongtongchao in order to withdraw the Southern 

Song’s huizi, with an exchange rate of  zhongtongchao 1 guan for huizi 50 guan. Be-

sides this, increasing government expenditure on military campaigns and public 

constructions compelled the government to issue more zhongtongchao (Rossabi 2009). 

We find that prices grew considerably over this period. 

 

In 1287, seven years before Kublai’s death, the government decided to issue a new 

paper money, zhiyuanchao (至元钞), with an aim to tackle depreciations of the zhong-

tongchao. The government mandated the value of the zhiyuanchao to be five times the 

value of the old money and could be exchanged for silver at the value of one tael of 

silver to two guan zhiyuanchao (Song 1976, chapter 93). The smallest denomination 

was 5 wen—half as much as that of the earlier zhongtongchao—easing prior com-

plaints regarding the need for a smaller denomination to facilitate trade. Although 

 

9 Considerable quantities of zhongtongchao have been discovered at archaeological sites throughout 
the East Asian steppe, indicating that Yuan notes circulated widely within the Mongol empire (Von 
Glahn 1996, p.58.). 
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the government allowed the zhongtongchao to circulate along with the zhiyuanchao, 

this deliberate devaluation led to an 80 per cent discount of the zhongtongchao.10  

 

The third paper money, the zhidachao [至大钞], was issued by the third Yuan em-

peror, Külüg (r.1307–1311), in 1310. With respect to the prior monies, the zhidachao 

was equivalent to five guan zhiyuanchao or 25 guan zhongtongchao. However, only one 

year after its issuance, Külüg deceased suddenly, which resulted in the abandonment 

of the zhidachao. In 1311, Külüg’s successor, Ayurbarwada Khan (r.1311–1320) re-

stored the first paper money, zhongtongchao, and the second paper money, zhiyu-

anchao, for circulation. Amid a succession of political struggles with a number of 

emperors ascended and being dethroned with a quick turnover, these two paper 

monies circulated for 40 years. In 1352, the last Khan, Toghon Temür, issued the 

fourth as well as the last version of Yuan’s paper money, the zhizhengchao [至正钞] 

(r.1333–68). With the fall of the empire, the new currency depreciated heavily. After 

1356, paper money was rejected by the people and driven out of circulation. When 

the Yuan government collapsed in 1368, paper money was scrapped, and barter was 

observed in all prefectures and counties (von Glahn 1996, p. 70.).  

As the sole legal tender, paper money proliferated across the social stratum. The 

Standard History of the Yuan (Yuanshi, Song 1976), one of the official Chinese histori-

cal works known as ‘The ‘Twenty-Four Histories’, shows that paper money was 

used as a payment for poll tax and commercial taxes, granted as imperial grants, and 

 

10 Note that this paper money was named after the emperor, as ‘Zhiyuan’ was the title of reign for 
Kublai from 1264 to 1294. 
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dispensed as official salaries and other expenditure.11 In private transactions, paper 

money could be used in all of China to purchase all types of commodities as well as 

for small transactions including paying for transportation and salaries.12 Foreign 

merchants who came to China were required to convert their precious metals into 

paper currency as soon as they set foot in China (Rossabi 2009, p. 122).13 

 

Table 1: Yuan’s paper monies and their exchange rates 

Notes: The unit account of silver and zhidachao is tael and the unit account of other paper 
money is guan. As explained above, tael is the unit account of silver while guan is the unit 
account of copper coins.  
Sources: Wu (1956, p. 293), Miyazawa (2012, p. 55.) and Li (1985, p. 49). 

 

 

Table 1 lists the paper money that had been issued under the Yuan regime. The Yu-

an government in total issued four paper monies. Except for the zhidachao, which 

was denominated in the unit account of silver, tael, other paper monies were denom-

inated in the unit account of copper coins (guan). Moreover, it shows that when new 

 

11 The Standard History of the Yuan is one of the compilations of ‘The Twenty-Four Histories’. Also 
known as the Orthodox Histories, they are the Chinese official dynastic histories covering everything 
from the earliest dynasty, Xia in 3000 BC, to the Ming in the seventeenth century. As the only an-
cient civilization in the world with an uninterrupted written history, the records of the words and 
deeds of the emperors were documented by historians. The History of the Yuan was commissioned by 

the court of the Ming dynasty (1368–1644). 
12 Paper money was accepted in all of China except for the remote province of Yunnan, which used 
cowry shells as money. Cowry shells were used for tax payment, with 20 cowry shells equal to one 
qian gold piece (Peng 2020, p. 505). 
13 Although the Yuan government issued different paper monies across time, the zhongtongchao was 
used a measure of value in both public finance and private transactions, and other paper monies were 
converted to zhongtongchao. 
 

Period of

Circulation

Zhongtongchao

(guan)

First

Zhiyuanchao

(guan)

Zhidachao

(tael)

Second

Zhiyuanchao

(guan)

Zhizhengchao

(guan)

Silver

(tael)

Zhongtongchao 1260–1287 1 - - - - 0.5

First Zhiyuanchao 1287–1309 5 1 - - - 0.5

Zhidachao 1310 25 5 1 - - 1

Second Zhiyuanchao 1311–1350 5 1 - 1 - 1

Zhizhengchao 1352–1368 10 2 - - 1 1
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money was issued, the old money was deliberately depreciated with the target of 

solving the inflation problem caused by the old money. 

 

Table 2 lists the private and official exchange rates between silver and zhong-

tongchao:the value of zhongtongchao relative to silver depreciated over time. In 1260, 

2 guan zhongtongchao could be exchanged for 1 tael silver. This ratio was 27 to 1 in 

1309—an annual depreciation rate of approximately 5 per cent. Besides this, Table 2 

also demonstrates that although government forbade using silver in private transac-

tions, large transactions such as property purchases were also settled by silver.   

 

Table 2: Exchange Rates between silver and zhongtongchao (tael/guan) 

Year 
Government  

Private 
Buy Sell 

1260 2  2  - 

1267 - - 1.50  

1273 1.95  2   

1282 2  2.05  6.32  

1287 10  10.25  - 

1306 - - 20  

1309 25  25  52.70  

1346 - - 27  

Source: Li (2014, p. 61)  

 

Based on Yuan’s monetary policies, our study divides Yuan’s monetary regime into 

three stages: the strict silver convertible period (1260–76), the nominal silver con-

vertible period (1277–1309), and the fiat standard (1310–1368). During the strict 

silver convertible period (1260–1276), the issuance of paper money was backed by a 

quantity of silver at a fixed exchange rate. When there was excessive paper money in 
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circulation, the government would buy the extra paper money with silver. However, 

when the former Song’s fiat money was integrated into Yuan’s paper money system 

in 1276, government expenditures rose and all the silver reserves had to be trans-

ported to the summer capital Khanbaliq. Thus, the new issuance was no longer fully 

backed by reserves, and was only convertible when the local bureau of exchange had 

silver. Therefore, the monetary standard after 1276 entered the period of a nominal 

silver standard.14 When the Yuan government began to print the third paper money, 

zhidachao, in 1310, silver did not play the role of reserve, and thus the monetary sys-

tem changed to de jure fiat money after 1310 (Peng 2020). 

 

Figure 2． Monetary standards during the Yuan dynasty 

 

 Source: Peng (2020, pp. 501–528).  

 

Figure 3 plots the locations of silver exchange bureaus in the 1290s. It shows that 

the government set up exchange bureaus at either prefecture-level cities, known as 

lu (路) or fu (府), or sub-prefecture-level cities, known as zhou (州). People could ex-

change paper money to silver at a discount of 70 to 80 per cent of face value. Among 

the 65 silver exchange bureaus, six of them were located in Yuan’s capital Dadu (to-

 

14 The Mongols transported the silver they collected from China to western Asia where it earned a 
higher return (Von Glahn 1996, p. 60). We reckon that their motivation for deporting silver from 
1276 was also related to palace and town constructions around their capital (Shangdu) as well as 
strategic considerations of warfare, including the fear of losing control of the eastern territory (as 
eventually happened around a century after their conquest). 
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day’s Beijing), three of them in Yangzhou—one of the wealthiest cities at the time, 

with the Yangtze River and the Grand Canal flowing through—and the rest located 

in one city each. As the figure shows, most exchange bureaus were located in east 

China, which was more economically advanced and politically significant. For people 

who lived in west or central China, there were fewer places for them to redeem silver. 

Given the size of China, it would have been costly for people who lived the west or 

those who lived in smaller towns to travel to the cities to exchange silver. 

Figure 3. Location of Silver Exchange Bureaus around the 1290s. 

 

Notes: The map, based on 1290 territory, only covers the Central Plains region. The data for 

administrative districts is obtained from Robert Hartwell’s ‘China Historical Studies’, GIS 

dataset (http://www.people.fas.harvard.edu/~chgis/data/hartwell/).  

Source: Chen (2011). 

Having learned from the bitter experiences of Yuan, the first Ming emperor (1368–

1644), Hongwu (r. 1368–98), attempted to restore copper coins as the chief medium 

http://www.people.fas.harvard.edu/~chgis/data/hartwell/
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of exchange. However, because of the inadequate supply of copper, the court man-

aged to revive paper money. In 1375, a new money, da ming baochao (大明宝钞) was 

introduced, with copper coins as subsidiary currency. However, the baochao was in-

convertible from the onset, which, given the lack of a commitment mechanism for 

the state, doomed its fate. Only two decades after its issuance, its nominal value de-

preciated to less than a quarter of its real value (measured by copper coins).15 

 

With the disregard of paper money from the fifteenth century, in the subsequent 

four hundred years the Chinese empire entered an age of a bimetallic currency sys-

tem: silver was used in large payments and long-distance trade while copper coins 

were used in daily transactions (Wu 2018). It was not until the late nineteenth cen-

tury, under the influence of Western banks, that the last imperial dynasty (Qing, 

1644–1911) occasionally resorted to deploying paper money to expand its money 

supply, but it was only able to do so briefly and rather unsuccessfully. 

 

The above historical narratives show that in contrast to other imperial dynasties, 

where paper money and other metal currencies often circulated side by side, the Yu-

an were the only imperial regime that maintained paper money as the chief legal 

tender throughout China.16  

 

 

15 On face value, one guan baochao equals 1,000 wen. However, in 1395, many provinces in south 
China recorded one guan baochao to be worth only 160 copper coins (von Glahn 1996, p. 71). 
16 During the brief circulation of the third paper money, zhidachao, two types of copper coin, known 

as zhida tongbao (至大通宝) and dayuan tongbao (大元通宝), were issued. However, in less than two 
years, these three currencies were abolished altogether. Besides, in 1350, two decades before the Yuan 

regime collapsed, a new copper coin, zhizheng tongbao (至正通宝), was announced, along with the new 
paper money, zhizhengchao. At this time, because of heavily discounted paper money, zhizheng tongbao 
and copper coins issued by previous dynasties, and were preferred by people to paper money (Peng 

2020, p. 527). The ‘qian (钱)’ was the basic unit of Chinese weights and measures. 1 qian roughly 
equalled 3.73 grams. 
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3. Data and sources 

 

We construct a new, comprehensive dataset in this paper. Its variables have been 

collected by us from primary and secondary sources and are systematized together 

here for the first time. The period covers 1260 to 1355. The main variables consist of 

annual money issuance, prices, population, warfare, and taxation. We then compute 

several derivative series, such as price indexes and real annual per capita money is-

suance. 

Money supply 

Our measures of nominal annual issuance of paper money come mainly from Song 

(1976), who compiled the Standard History of the Yuan (yuanshi). It is incomplete 

but it is an essential resource for modern historians studying the Yuan period. The 

fact that is it unpolished may be in fact a blessing as it remains in original and near 

original state (Wilkinson 2000 p. 871).  

 

The chapters ‘Food and Commerce Treatise’ (shihuozhi) and ‘Imperial Biographies 

(benji)’ in this book record the annual paper money issuance of the Yuan dynasty 

from 1260 to 1332. Although this book was written by contemporary schol-

ar-officials, it has two problems in recording money supplies. First, it does not rec-

ord paper money issued after 1332, and therefore does not allow us to trace the last 

three decades of annual issuance. Second, the book does not consider paper money 

reserves (chaoben 钞本) that were put into circulation as paper money after 1330, 



 

16 

 

and therefore underestimates paper money in circulation after that year.17 Given the 

above caveats, we relied on Liu (2007) who studied the reserves of the Yuan dynas-

ty’s paper money. According to Liu (2007 p. 143), before the issuance of the last pa-

per money (zhizhengchao) in 1352, the reason that government did not record money 

issued in certain years was that if the amount of money issued in the current year 

was the same as for the previous year, the government did not record it. We assume 

this to be true and add missing years’ data from 1332 to 1355 based on this argu-

ment. 

 

Liu (2007) also studied the relationship between normal paper money—intended to 

be circulated—and paper money reserves, usually printed in different patterns, and 

which were at first used to stabilize prices or exchange mutilated paper notes. Liu 

(2007) argues that paper money reserves were distinguished from normal paper 

money, which became non-convertible after 1310. Paper money reserves could be 

exchanged for silver until 1331. Moreover, differently from normal paper money, 

paper money reserves at first were not allowed to be printed on demand to finance 

government expenditure. However, when public finance deteriorated, paper money 

reserves were issued and circulated as normal paper money from 1331 (Liu 2007, p. 

139).18 Based on Liu’s (2007) findings, together with the information documented in 

the Yuan History (Song 1976), we collate Yuan’s annual paper money issues from 

1260 to 1355 and plot the findings in Figure 4.19  

 

17 Peng (2020), originally written in 1936, did not consider paper money reserves. Our estimates 
improve on his in other ways as well, such as extending the time period. 
18 There is no exchange rate recorded between paper money and paper money reserves. According to 
Liu (2007, p. 140) the key difference between paper money reserves and paper money in circulation is 
the former could exchange for silver directly during the fiat standard while paper money in circula-
tion could not. 
19 Appendix Table A1 shows annual nominal money issues. 
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Figure 4: Annual nominal money issues, 1260–1355 

 

Note: ding (錠) is the unit of account of silver, with 1 ding silver equal to 50 tael of silver. 

The Yuan government used ding as the unit of account to record fiscal revenues and ex-

penditures and regulated 1 ding to equal 50 guan zhongtongchao. Although the Yuan gov-

ernment issued different types of paper money, the government used zhongtongchao to doc-

ument fiscal revenues and expenditures. Our last year is 1355 because no data exists after 

that year. 

Sources: Song (1976, chapters 93 to 95 which concern Food and Commerce, and chapters 35, 

36, 39, and 42 to 44 which concern Imperial Biographies). Liu (2007 pp.142–143). Table A1 

is our dataset of the annual money issues.  

As shown in Figure 4, despite initially modest quantities, the issuance of zhong-

tongchao increased steadily over time. The first surge occurred in 1276, when Kublai 

and his government use zhongtongchao to recall huizi. By 1264 there were approxi-

mately 273 million guan of huizi in circulation (von Glahn 2016, p. 263). Based on 

the exchange rate between zhongtongchao and huizi, which is 1 guan zhongtongchao to 

50 guan huizi, the Yuan government needed to issue at least 5 million ding zhong-
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tongchao. This finding is corroborated by the data we collected, which shows that on 

average the annual issuance of zhongtongchao soared from less than 500,000 guan 

during the period of 1260–1276 to more than 1 million guan per year during the pe-

riod of 1276 to 1287. Besides exchanging huizi, a surge in money issuance in 1276 

could also be attributed to Kublai’s great expenditures on construction projects, lav-

ish entertainments, and military campaigns (Rossabi 2009 p.179). As a result, the 

price level began to increase.20  

 

The annual issuance of second paper money zhiyuanchao remained relatively stable 

during its 23 years in circulation, fluctuating from 2 million to 10 million ding. This 

could be attributed to the rule of the second Yuan emperor, Temür Khan. During his 

13 years’ reign, Temür called off most wars and exempted certain taxations to let the 

economy recover (Hsiao 1994, p.550). 

 

Compared with the zhongtongchao and zhiyuanchao, the third paper money, zhidachao 

only circulated for one year, but the magnitude of the issues was striking: the annual 

values soared from 5,000 ding to 36,000 ding. This was because although the Yuan 

government issued different paper monies across time, the zhongtongchao was used as 

a measure of value in both public finance and private transactions, and other paper 

monies were converted to zhongtongchao. Since 1 guan zhidachao was valued at 25 

guan zhongtongchao and used to measure issuance, the value of the issuance soared. 

 

 

20 Contemporary official-scholars Wang Yun (1227–1304), Liu Xuan (1233–88) and Hu Zhiyu (1227–
95) documented that the retreat from the silver-convertibility from 1278 destroyed zhongtongchao to 
function as a store of value and as a means of exchange and resulted in its devaluation. 
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During the period of 1310–1350, both zhongtonchao and zhiyuanchao were reintro-

duced, usually with the zhongtongchao as a reserve and the zhiyuanchao as money cir-

culation. During this period, the issuance of paper money varied from 5 million to 10 

million ding. 

 

The last paper money, the zhizhengchao, was issued in 1352.21 Compared with the 

previous issues, the annual issuance was even more striking. Within two years, its 

annual issuance soared from 20 million to 50 million ding. Contemporary scholars 

Wang Yi and Kong Qi wrote that unrestrained printing of paper money after 1352 

propelled the market to use copper coins as a medium of exchange—including those 

issued by previous dynasties—and blamed paper money, which they accused of 

meaning nothing but empty script (von Glahn 1996 p.85).  

 

Figure 5 plots the nominal money stock from 1260 to 1355. As the figure shows, 

there were limited issues initially, but under the zhiyuanchao, the stock started to 

increase considerably. The re-issuance of zhongtongchao and zhiyuanchao during 

1311–1352 stabilize the growth of the money stock, but this trend became even more 

precipitous during the circulation of the last paper money, zhizhengchao. By the time 

that the Yuan regime collapsed around 1368, paper money in circulation was worth 

more than 400 million ding of zhongtongcao, compared with less than 2 million ding 

zhongtongchao when the Mongols had proclaimed dominance over the whole of China 

almost a century earlier, in 1271. 

 

 

 

21 The zhizhengchao was also named as zhongtong jiaochao. 
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Figure 5: Nominal paper money stock issued by the Yuan governments, 1260–1355 

 

Notes: ding (錠) is the unit of account of silver. The Yuan government used ding as the unit 

of account to record fiscal revenue and expenditure and regulated 1 ding to equal 50 guan 

zhongtongchao. According to Peng (2020 p.493), each year’s money stock corresponds to 

annual new issues plus 95 per cent of the previous year’s stock. We do not consider copper 

coins since except for 1310–1311 and 1352–68 they were not issued as legal tender. 

Source: Song (1976, chapters 93 to 95 which concern Food and Commerce, and chapters 35, 

36, 39, and 42 to 44 which concern Imperial Biographies). Liu (2007 pp.142–143). 

Price indexes 

To assess real money issuance, we construct four price indexes with 12 products 

included: the barebones CPI, respectability CPI, government monopolies CPI, and 

precious metals CPI. We rely on Li (2014), who collected comprehensive data on 
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various market and state-monopolized commodities from primary sources.22 For 

each product, we have a dozen observations of its price, and therefore interpolate or 

extrapolate missing ones.23 We plot these price indexes in Figure 6. 

 

In our barebones CPI, we give 45 per cent weight to rice in south China, 45 per cent 

to millet in north China and 10 per cent to cotton. To calculate the respectability 

CPI, we attribute a weight of 35 per cent to rice in south China, 10 per cent to rice in 

north China, 25 per cent to millet in north China, 10 per cent to salt, 10 per cent to 

cotton, 5 per cent to tough silk (绢) and 5 per cent to horses. To check the robust-

ness of our barebones and respectability price indexes, we construct two alternative 

indexes: precious metal CPI and government monopolies CPI. In the precious metals 

CPI, we give a weight of 50 per cent to both gold and silver prices. In the govern-

ment monopolies CPI, we give each of the commodities horses (government price), 

salt certificate (鹽引), and tea certificate (茶引), a weight of one-third. As horses and 

salt are government monopolies, prices for horses and salt in the government mo-

nopolies CPI are government-listed prices, while the prices for horses and salt in the 

respectability CPI are market prices. 

 

 

 

 

 

 

22 The primary sources used by Li (2014) including contemporary official memorandums such as 
Yuanshi (the Standard History of the Yuan), Yuan Dianzhang (The Collection of Laws of the Yuan 
Dynasty), Daming Huidian (Collected Statutes of the Great Ming Dynasty) and a number of contem-
porary private studies.  
23 In figure A1 of the Appendix, we show the original data (prior to the interpolations). 
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Figure 6: Four Price Indexes, 1260–1355 

 

Notes: The barebones CPI consists of three commodities: Rice in south China (45%), millet 

in north China (45%) and cotton (10%). Our respectability CPI has seven products: Rice in 

south China (35%), rice in north China (10%), millet in north China (25%), salt (10%), cotton 

(10%), tough silk (5%) and horses (5%). The precious metals CPI consists of gold (50%) and 

silver (50%), and are government-listed prices. The government monopolies CPI consists of 

certificates for horses (1/3), salt (1/3) and tea (1/3). The base year is 1260 and the CPI of 

the base year is 100. Here it is worth mentioning that, as horse and salt are government 

monopolies, prices for horse and salt in the government monopolies CPI are govern-

ment-listed prices, while the prices for horse and salt in the respectability CPI are market 

prices. Figure A1 of the Appendix plots the dataset for individual prices.  

Source: Li (2014) 

 

As Figure 6 illustrates, the empire began to experience inflation from the mid-1270s, 

when the issuance of zhongtongchao began to grow. The barebones CPI and the re-
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spectability CPI reached their first peak in the mid-1280 and began to decline with 

the issuance of the second paper money, zhiyuanchao. These two indexes remained at 

relatively stable levels during the circulation of zhiyuanchao, but started to rise again 

after 1330 when paper money reserves were put into circulation. The respectability 

CPI began to increase at an accelerated rate in the last decade of the second zhong-

tongchao and zhiyuanchao’s circulation, and this momentum continued during the cir-

culation of the zhizhengchao. All four price indexes increased over the course of 96 

years, but at different magnitudes. 

 

Compared with the early Yuan period, the respectability CPI grew by 140 times, the 

barebones CPI rose by 100 times, the precious metal CPI increased by 80 times, and 

the government monopolies CPI by only 20 times — corresponding to average in-

flation rates of 5.2, 4.8, 4.5, and 3.3 per cent per year, respectively.24 It is remarkable 

that when the period is viewed as a whole, these inflation rates are quite moderate by 

modern standards. In fact, when new paper monies were issued in 1287 and 1311, 

these were associated with a perceived regime change (in the sense of Sargent 1982), 

and inflation tended to level off. In the latter years, however, inflation of market 

prices accelerated fast: the price level of the respectability CPI increased by 2.5 times 

between 1343 and 1355 (corresponded to an inflation rate of around 7% per year). 

 

We can now construct Figure 7, which shows annual real paper money issued, by 

combining the respectability CPI with the money issuances discussed earlier. The 

magnitude of real monetary injections varied greatly over time but was only notice-

ably high during a brief period around the first zhiyuanchao (1290 and 1303), excep-

 

24 These rates were calculated using the familiar compound growth formula. 
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tional with the zhidachao in 1310 and more moderate—but lasting longer—from the 

1350s onward, during the zhizhengchao. 

 

Figure 7: Annual real paper money issues, 1260–1355 

 

Notes: The base year is 1260. ding (錠) is the unit of account of silver. The Yuan govern-

ment used ding as the unit of account to record fiscal revenue and expenditure, and regulated 

1 ding to equal 50 guan zhongtongchao. Although the Yuan government issued different types 

of paper money, the government used zhongtongchao to document fiscal revenues and ex-

penditures.  

Source: Song (1976, chapters 93 to 95 which concern Food and Commerce, and chapters 35, 

36, 39, and 42 to 44 which concern Imperial Biographies). Liu (2007 pp. 142-143). 

Imperial grants 

The Mongol Khans had a tradition of granting gold, silver, and live stocks to Mon-

gol nobles, usually as a policy of pacification. After they had established the Yuan 

Dynasty, this tradition continued and the recipients expanded from Mongol nobles 
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to monks and officials. These imperial grants triggered over-issuance of paper mon-

ey according to many scholars (Hisao 1994, Quan 1996, Peng 2020). We construct a 

dataset on imperial grants based on 47 imperial biographies in the Standard History 

of the Yuan, which recorded each year’s fixed annual grants and occasional (ad hoc) 

imperial grants. The imperial grants consisted of fixed annual grants. These were 

usually fixed in each year during an emperor’s reign. There were also occasional 

imperial grants, typically occurring when an emperor was enthroned, when other 

Mongol nobles presented themselves before an emperor, or when emperors reward-

ed imperial bodyguards or other soldiers for their service. 

 

As shown in Figure 8, during the early reign of Kublai (r.1260–94), imperial grants 

remained low and stable, with fixed grants occupying most of the total grants. 

However, from 1285 until the last year of reign in 1294, Kublai granted more occa-

sional grants. Similar to Kublai, emperors after him kept fixed imperial grants low, 

but they granted substantial occasional grants from time to time. One of the major 

reasons for this change was because of the politically volatile imperial power. From 

1294 to 1333, nine emperors ascended the throne, each having reigned for an aver-

age of four years, and some having been assassinated. To win the support of the 

Mongol nobles, emperors resorted to ad hoc grants (Hisao 1994 p. 521). During the 

reign of the last Yuan emperor, Toghon Temür (enthroned in 1333), the tendency of 

issuing substantial grants gradually ceased. 
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Figure 8. Fixed (annual) and occasional nominal imperial grants, 1260–1355 

 

Note: The base year is 1260 and the series is deflated by the Chinese respectability basket. 

The unit corresponds to 1,000 ding in constant prices of 1260. We plot real imperial grants 

in Figure A2. 

Source: Song (1976, chapters Benji 1 to 47, which concern Imperial Biographies).  

 

The composition of the imperial grants over time, which we show in Figure 9, shows 

that paper money constituted the largest part of the imperial grants throughout the 

Yuan dynasty. While silver grants occupied approximately one-tenth of the total 

grants in the early Yuan period, its proportion diminished as the government loos-

ened the silver standard over time. 
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Figure 9: Composition of the nominal value of imperial grants,1260–1355  

 

Note: The base year is 1260 and the series is deflated by the Chinese respectability basket. 

Source: Song (1976, chapters Benji 1 to 47, which concern Imperial Biographies). 

Population 

Our population dataset is based on Wu (2000, pp. 282-333; pp. 383-391), who sys-

tematically studied the population of the Liao, the Jurchen of Jin and Yuan China. 

Wu (2000) recorded household data in 1236, 1252, and 1261–1275 by relying on 

comprehensive primary data recorded in the Standard History of Yuan (Song 1976, 

originally written in 1370), articles preserved in CiXi Library (Su 1997, originally 

written around 1342), and an array of local gazetteers. He additionally estimated the 

number of households in 1290, 1330, and 1341 based on the same sources. Based on 

Wu (2000)’s data, we interpolated missing years’ data for periods 1276–1289, 1291–

1329, and 1331–1340. Wu (2000) did not estimate household data after 1340, but 
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argued that there was population decline in the previous three decades. Therefore, 

we relied on Cao (2000), who studied the demographic history of Yuan’s successor, 

Ming (1368–1644). Cao (2000, p. 3) recorded the number of households in 1393, and 

therefore, we interpolated the missing years’ data from 1342 to 1393 based on the 

information in his work. 

Figure 10 plots our resulting estimate for the annual household numbers under Yu-

an control from 1260 to 1368. Household numbers remained relatively unchanged 

between 1260 and 1275. Household growth began to accelerate with south China 

integrated into the Yuan’s domain. By the end year of Kublai’s regime in 1294, the 

number of households reached 14 million. Population figures during the mid-Yuan 

period (1290–1333) remain unchanged but started to recover after 1330 and reached 

their peak in 1341 (Ge 1991 pp.218–220). After that, population started to decline 

(Wu 2000 pp. 392). Scholars such as Wu (2000) and Ge (1991) found that the aver-

age size for each household was 4.5 to 5; therefore, we multiply the household num-

ber by 5 to estimate the number of individuals.  
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Figure 10. Number of households (annual) for territories under Yuan control 1260–

1355. 

 

Notes: Wu (2000) for 1236, 1290, 1252, 1261–1275, 1330, and 1341, relying on Song (1976, 

chapters 3 to 11) and other sources. Data for 1393 from Cao (2000, p .3.). 

Sources: Wu (2000 pp. 282-333; pp. 383-391.) and Cao (2000, p. 3). 

 

Based on our population and money stock data, Figure 11 shows money stock per 

capita from 1260 to 1355 in nominal and real terms. In nominal terms, the growth of 

paper money per person increased slowly during the circulation of the first zhong-

tongchao, which lasted for 25 years. This trend accelerated when the first zhiyuanchao 

was issued, but slowed down after 1311 when zhongtongchao and zhiyuanchao were 

re-issued. When the last paper money, the zhizhengchao, was issued in 1352, paper 

money possessed per capita surged from 70 guan per person to 130 guan per person 
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in three years. Unlike the nominal money stock per capita, the value in real terms 

depended on the price level at the time and varied from 0.4 to 3 guan over time. 

Figure 11. Money Stock Per Capita in nominal and real terms issued by the Yuan 

governments, 1260-1355.  

 

Notes: 1 Ding = 50 Guan. Real money stock is in constant prices of 1260. 

Sources: Wu (2000 pp. 282-333; pp. 383-391) and Cao (2000, p.3). Source: Song (1976, chap-

ters 93 to 95 which concern Food and Commerce, and chapters 35, 36, 39, and 42 to 44 

which concern Imperial Biographies). Liu (2007 pp.142-143). 
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Taxation 

We collected our taxation data from Song (1976, chapter 19, 22, 33. 68) and Ke 

(1920, chapter 68).25 Unlike the data on money issues, which were systematically 

recorded in chapters of the Food and Commerce Treatise (shihuozhi) in the Standard 

History of Yuan (Song 1976), taxation data were scattered in the chapters of the 

Imperial Biographies (benji). We collected 21 observations for the central govern-

ment’s revenue, 15 observations for its cash expenditure, and 16 observations for its 

taxation surplus. These are all the existing observations. On the basis of this infor-

mation, together with the data for money issuance, we plot cash taxation surplus and 

seigniorage revenue in Figure 12.  

 

Figure 12: Cash Taxation Surplus and Seigniorage Revenue, 1290–1342 

 

Notes: Table A3 of the Appendix plots the composition of taxation revenue and expenditure 

from 1292 to 1342. 

Sources: Song (1976, chapters 17,19. 22, and 33). Ke (1920, chapter 68). Gao (1997, p.8).  

 

25 Specifically, it comes from the Food and Commerce section. 
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As the figure shows, the Yuan often relied on seigniorage revenues to make up for 

fiscal deficits. The government’s fiscal situation reached a nadir in 1311 with a deficit 

of 10,000 ding — promptly covered by paper money issues which led to a seignior-

age revenue of just over that amount. With political struggles subsiding after 1330, 

public finances improved. In 1342, ten years after the last emperor, Toghon Temür, 

was enthroned, the government had a cash surplus of 2,300 ding. For the overall 

period, a comparison of seigniorage revenue with taxation surplus shows that when 

public finance got worse, the government issued more paper money. Contemporary 

observers recorded that military campaigns, imperial grants, and natural disasters 

were major factors that caused fiscal deficits (Song 1976, chapter 22; Ke 1920, chap-

ter 68). The evidence suggests that Yuan China simply did not have the fiscal capac-

ity and institutional foundations required for a fiat money system to be viable – not 

even during an emergency period – as would later be the case in Europe, beginning 

with England (O’Brien and Palma 2020, 2022). We test the relationship between 

warfare, imperial grants, natural disasters, and money issuance in section IV. 

Warfare  

Our warfare data are coded from a printed primary source originally written in 1939 

(Chen, 1986 pp.1068–1220). In the book A Chronicle of Natural and Man-Made Disas-

ters in China (Zhongguo Lidai Tianzai Renhuo Biao), Chen (1986) collected natural and 

man-made disasters (such as warfare) based on the locations occurring from 221 

BCE to 1911 CE. He recorded natural disasters of floods, droughts, and other disas-

ters, and he classified man-made disasters into domestic warfare, external warfare, 
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and others.26 On the basis of the information provided in this book, we extract the 

number of wars referring to each year. We use this data to classify types of warfare 

under the Yuan regime.  

 

We classify warfare into the following three categories: ‘Expedition warfare’, which 

is the warfare that Yuan engaged against Japan or southeast Asia countries; ‘unifica-

tion warfare’, the wars that Yuan fought with the Southern Song with an aim to de-

clare legitimacy over all Chinese territories; and ‘civil warfare’, which includes rebel-

lions, riots, and royal family military conflicts for power struggle. 

 

Figure 13 depicts warfare by types. As the figure illustrates, unification wars domi-

nated warfare during the period of 1260 to 1278, when Kublai fought with the 

Southern Song regime to unify the nation. Civil warfare persisted throughout the 

Yuan dynasty and intensified as the Yuan regime reached an end. This is because 

many Chinese treated the Mongols as crude barbarians and were discontent with 

Kublai’s earlier expropriating taxation policies. After the Yuan vanquished the 

Southern Song and unified China in 1278, massive civil wars broke out—mainly up-

risings from south China, where landed elites’ interests were most damaged. To 

suppress the southern Chinese, the Yuan government placed them at the bottom of 

the social class system, even below the northern Chinese.27 Those discrimination 

 

26 The colossal number of primary sources deployed by Chen (1986) include the 25 Histories (Er-
shiwu Shi), the Comprehensive Mirror in Aid of Governance (Zizhitongjian), Records of Laws and 
Codes (huidian), and the Annual of Five Phrases (Wuxingzhi) in different dynasties. The section of 
‘others’ includes disasters caused by epidemics, earthquake, windstorm, fire, locust, and hailstorm. 
The reason we did not rely on the book Zhongguo Lidai Zhanzheng Nianbiao [‘A chronology of wars 
in Chinese history’ (Chinese Military History Writing Group ed. 2003)] to collect warfare data is 
because some wars recorded in Chen (1986) are missing in the former. 
27 Kublai restructured the social order by placing the Mongols at the top, Muslims and Jurchens as 
the second social class, northern Chinese as the third, and the southern Chinese last (Rossabi, 2009, 
p.127). 
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policies intensified the conflicts between the Mongols and southern Chinese, and 

therefore the southern Chinese initiated most of the rebellions during the Yuan 

dynasty.   

 

Besides unification and civil wars, Kublai also initiated a series of expedition wars to 

conquer Japan, Korea, and other south-east Asian countries. However, except for 

Korea who submitted to Kublai’s rule, other countries successfully defended them-

selves. According to contemporary observers, those wars were costly and triggered 

the government to issue substantial quantities of paper money (Su 1958). 

 

The mid-Yuan period (1294–1333) was a relatively peaceful era. However, in later 

periods rebellions intensified, culminating in the second half of the 1350s. There 

were 13 administrative regions under the Yuan regime. During the years that war-

fare intensified, such as around 1285 and around 1355, two-thirds of China’s regions 

were involved in fighting. 
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Figure 13. Warfare by types 

 

Sources: Chen (1986). 

Natural disasters  

Besides imperial grants and military campaigns, contemporary observers docu-

mented that natural disasters also increased burdens on public finance (Song 1976, 

chapter 33). We constructed a dataset on natural disasters with an aim to study the 

relationship between money issuance and natural disasters.28 Our data for natural 

disasters are collected from Chen (1986 pp.1068–1220), the same source that we de-

ployed in constructing the warfare dataset. 

Figure 14 plots the frequency of natural disasters across the period between 1260 

and 1355. As the figure shows, Yuan China was calamitous. After the initial years’ 

 

28 Song (1976 chapter 33) recorded a locust plague that caused 670,000 households to suffer from 
famine; to provide aid, the government sent 90,000 ding paper money and 5,000 shi grains.  
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tranquillity, from 1285 the empire began to suffer from various natural disasters: 

Among which, flood, and drought were the two most frequently documented disas-

ters, followed by locust plague, famine, endemic disease, earthquake, and others. Ca-

tastrophes culminated in the 1330s and began to decline after that. There are no 

words mentioning the Black Death in contemporary sources, but endemic disease 

appeared more frequently mentioned in ‘other disasters’ from 1350.  

Figure 14. Frequency of Natural Disasters. 

 

Sources: Chen (1986 pp.1068–1220). 

4. Paper money issues and the silver standard 

 

Contemporary observers (Song 1976, chapter 33) and scholars (Hsiao 1994, p.521; 

Peng 2020, p.514) documented that warfare, imperial grants, and natural disasters 

were major causes of the fiscal actions observed. In this section, we examine how 

each of these factors correlate with the quantities of paper money issued, and we ex-

plore the role that the silver standard played in regulating paper money issues. Our 

two main specifications show the impact of total warfare, imperial grants, and natu-

ral disasters on nominal and real money issues. We show that the role of imperial 
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grants was of no importance, in contrast with the emphasis given to them by Hsiao 

(1994) and Peng (2020). Instead, our results suggest that warfare considerations – 

and in particular, civil wars – drove fiscal expenditure. 

We first examine the relationship between total warfare, imperial grants, natural 

disasters, and money issuance.29 Our dependent variable in Equation (1) is the natu-

ral logarithm of paper money issuance in year t under the sovereignty of emperor j. 

Our independent variables are 1) the natural logarithm of the sum of the current and 

past two years’ total warfare, 2) the natural logarithm of the sum of the current and 

past two years’ natural disasters, 3) and the natural logarithm of the sum of the cur-

rent and past two years’ imperial grants. We control for population,(𝑃𝑜𝑝)𝑡, as a 

measure for the size of the economy, and we include a time trend t, and emperor 

fixed effects for each emperor j ruling at year t. 휀𝑡 is the random error.30 

 

ln(𝐼𝑠𝑠𝑢𝑒𝑠)𝑡 = 𝛼 + 𝛽1 ln (∑𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)+ 𝛽2 ln (∑𝐺𝑟𝑎𝑛𝑡𝑠𝑡−ℎ

2

ℎ=0

)+𝛽3 ln (∑𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟𝑡−ℎ

2

ℎ=0

)+𝛽4𝑃𝑜𝑝𝑡 + 𝛽5𝑡

+∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡  

(1) 

Employing Equation (2), we also divided total warfare into three sub-categories, 

(expedition war, unification war, and civil war) and examined the impact of  different 

types of  wars on money issuance. Our dependent variable in Equation (2) is the nat-

ural logarithm of paper money issuance in year t under the sovereignty of emperor j. 

Our independent variables are 1) the natural logarithm of the sum of the current and 
 

29 The total number of wars and imperial grants can sometimes include zeros. To avoid ln(0), we 

use an inverse hyperbolic sine transformation, 𝐼𝐻𝑆(𝑥) = ln(𝑥 + √(𝑥2 + 1). See Burbidge et al. 
(1988) and MacKinnon and Magee (1990). 
30 We use Philips-Perron unit root test to examine the stationarity of the variables in Equation (1). 
We found that ln(nominal issuing) and ln(population) are nonstationary and add a trend to solve this. 
Table A5 shows results for the test. 
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past two years’ external wars, 2) the natural logarithm of the sum of the current and 

past two years’ unification wars, 3) the natural logarithm of the sum of the current 

and past two years’ civil wars, 4) the natural logarithm of the sum of the current 

year and past two years’ natural disasters, and 5) the natural logarithm of the cur-

rent and past two years’ imperial grants. We control for population,(𝑃𝑜𝑝)𝑡, a time 

trend, t, and emperor fixed effects. 휀𝑡 is the random error. Table 3 reports regres-

sion results for Equation (1) and Equation (2). 

 

 

ln(𝐼𝑠𝑠𝑢𝑒𝑠)𝑡 = 𝛼 + 𝛿1 ln (∑𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)+𝛿2 ln (∑𝑈𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)+ 𝛿3 ln (∑𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)

+ 𝛿4ln(∑𝐺𝑟𝑎𝑛𝑡𝑠𝑡−ℎ

2

ℎ=0

) + 𝛿5ln (∑𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟𝑡−ℎ

2

ℎ=0

) + 𝛿6𝑃𝑜𝑝𝑡 + 𝛿7𝑡 +∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

 

(2) 

As specification (1) shows, the impact of total warfare on nominal issues is statisti-

cally significant at the 5 per cent critical value, with a 1 per cent increase of total 

warfare correlating with 0.41 per cent increase in nominal money issuing, ceteris pa-

ribus. The impact of imperial grants and natural disasters is not statistically signifi-

cant at conventional levels, and this result rejects the common argument that these 

two factors were the cause of the over-issuance of money.31 Specification (2) shows 

the impact of total warfare, imperial grants, and natural disasters on real money is-

sues. We cannot reject at conventional levels of significance that total warfare had an 

impact on real issues for the period as a whole, though the impact from natural dis-

asters is significant at the 10 per cent critical value: a 1 per cent increase in natural 

 

31 This argument is common in Chinese histories following Peng (2020), originally published in 
1936. 
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disasters correlates with a 0.32 per cent increase in money issuing, ceteris paribus. 

However, in the following results we show that not all wars and period were alike: 

when splitting warfare among types, we find that civil wars did lead to considerable 

nominal and real money issuing for the overall period, while even total wars are sig-

nificant during the fiat money period. 

Table 3: Money issues and their correlates, 1260–1355 

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

 
ln(Nominal) ln(Real) ln(Nominal) ln(Real) 

ln(Total War) 0.411** 0.216 
  

(sum of current year and previous two) (0.162) (0.159) 
  

ln(External War) 
  

0.027 -0.041 

(sum of current year and previous two) 
  

(0.141) (0.145) 

ln(Unification War) 
  

0.257*** 0.137 

(sum of current year and previous two) 
  

(0.094) (0.120) 

ln(Civil War) 
  

0.305** 0.287** 

(sum of current year and previous two) 
  

(0.121) (0.116) 

ln(Nominal Grants) -0.005 
 

0.001 
 

(sum of current year and previous two) (0.021) 
 

(0.0218) 
 

ln(Real Grants) 
 

0.051 
 

0.043 

(sum of current year and previous two) 
 

(0.037) 
 

(0.034) 

ln(Natural Disasters) 0.169 0.321* 0.201 0.307* 

(sum of current year and previous two) (0.168) (0.179) (0.178) (0.165) 

ln(Population) 1.149*** 0.690* 0.971*** 0.470 

 
(0.308) (0.368) (0.342) (0.294) 

Year Trend 0.036 -0.030 0.050* -0.024 

 
(0.026) (0.026) (0.026) (0.022) 

Constant -54.09* 34.76 -69.03** 31.20 

 
(28.67) (28.67) (29.21) (25.64) 

Emperor FE Yes Yes Yes Yes 

Observations 94 94 94 94 

Notes: ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. Numbers 

in parentheses are robust standard errors. We use three serial correlation lags in the New-

ey-West standard errors, following Greene (2011, p. 960). 
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Specification (3) shows that when dividing total warfare into three sub-groups, the 

impact of unification wars is statistically significant for nominal money issues at the 

10 per cent critical value, and the impact of the civil war is significant at the 5 per 

cent critical value. Keeping other variables constant, a 1 per cent increase in the cur-

rent year’s unification wars correlates with a 0.26 per cent increase in money issued. 

Similarly, a 1 per cent increase in civil war, ceteris paribus, is associated with a 0.31 

per cent increase in money issued. In Specification (4), the impact of civil wars is sig-

nificant for real money issues, with a 1 per cent increase in civil wars correlating 

with a 0.29 per cent increase in real money issuance. The impact of natural disasters 

on money issuing is also significant in real terms, with a 1 per cent in natural disas-

ters correlating with a 0.3 per cent increase in real money issuance.32 

 

We now explore the relationship between money issues and the monetary regime. 

Using the full silver standard (1260–75) as a baseline, we compare whether money 

issues under the nominal silver standard (1276–1310) and the fiat standard (1277–

1309) were statistically higher than those under the full silver standard. As before, 

we control for population as an approximate measurement of the size of the economy, 

add a time trend t, and emperor fixed effects for each emperor j ruling at year t. 휀𝑡 is 

the random error. The results are shown in Table 4. 

 

ln(𝐼𝑠𝑠𝑢𝑖𝑛𝑔)𝑡 = 𝛼 + 𝜆1 𝑛𝑜𝑚𝑖𝑛𝑎𝑙𝑐𝑜𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒𝑡+𝜆2 𝐹𝑖𝑎𝑡𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 +𝜆3𝑃𝑜𝑝𝑡 + 𝜆4𝑡 +∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 
(3) 

 

 

32 We show in the Appendix (Tables A6 and A7) that our results remain similar if we use only one 
lag instead of two to build the right-hand side variables, or if we use levels instead of lags to set up 
the right-hand side variables. 
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Table 4: Money issues under three different monetary standards, with the full silver 

standard (1260–76) as a baseline  

  (1) (2) 

  ln(Nominal) ln(Real) 

Nominal Silver Standard 1.100* 0.839 

(1276–1309) (0.580) (0.536) 

Fiat Standard 3.009*** 2.830*** 

(1310–1368) (0.564) (0.529) 

ln (Population) 0.586 0.296 

 
(0.567) (0.531) 

Year 0.0479 -0.0241 

 
(0.0302) (0.0289) 

Constant -58.76* 36.33 

 
(31.74) (30.65) 

Emperor FE  Yes Yes 

Observations 96 96 

Notes: ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. Numbers 

in parentheses are robust standard errors. We use three serial correlation lags in the New-

ey-West standard errors, following Greene (2011, p. 960). 

 

Specification (1) in Table 4 shows that in comparison with the nominal money issued 

under the full silver standard, the elasticity of the average nominal money issues 

during the nominal silver standard doubles, and the elasticity of the average nominal 

money issues under the fiat standard quadrupled. For money issued in real terms, 

there is no statistically significant difference between the full silver standard and the 

nominal silver standard. However, the difference between the fiat standard and full 

silver standard is statistically significant at the 1 per cent significance level. Com-

pared with the full silver standard, the elasticity of real money issuing increased 2.8 

times on average during the fiat standard.  
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In order to understand the impact of warfare on money issued under various mone-

tary standards, we now employ Equations (4) and (5). In Equation (4), φ1 indicates 

the impact of the total warfare on money issuing under the full silver standard, 

compared with the average impact of total warfare on money issuing across the 

whole period (1260–1355). In turn, φ2 estimates the impact of total warfare on 

money issuing under the nominal silver standard compared with the average impact 

of total warfare on money issuing across the whole period. φ3 estimates the impact 

of the total warfare in fiat standard compared with the average impact of total war-

fare on money issuing across the whole period. We control for population, imperial 

grants, natural disasters, add a time trend t, and consider fixed effects of emperor j at 

year t. 

ln(𝐼𝑠𝑠𝑢𝑖𝑛𝑔)𝑡 = 𝜑1 𝐹𝑢𝑙𝑙𝑆𝑖𝑙𝑣𝑒𝑟𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × ln (∑𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)

+ 𝜑2𝑁𝑜𝑚𝑖𝑛𝑎𝑙𝑆𝑖𝑙𝑣𝑒𝑟𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × ln (∑𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)

+ 𝜑3 𝐹𝑖𝑎𝑡𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × 𝑙𝑛 (∑𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)+𝜑4 ln (∑𝐺𝑟𝑎𝑛𝑡𝑠

2

ℎ=0

)+𝜑5ln (∑𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟

2

ℎ=0

)+𝜑6𝑃𝑜𝑝𝑡 + 𝜑7𝑡

+∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

 

 

(4) 

 

Similarly, in Equation (5), 𝜅1 estimates the impact of the civil war on money issuing 

under the full silver standard, compared with average impact of civil war on money 

issuing across the whole period (1260–1355). κ2estimates the impact of civil wars 

on money issuing during the nominal silver standard, compared with average impact 

of civil warfare on money issuing across the whole period. κ3 in turn estimates the 

impact of total warfare on money issuing under the fiat standard, compared with the 

average impact of total warfare on money issuing across the whole period. Note that 
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in the later stages, some types of wars no longer took place. Thus in order to con-

sider interactions between regimes and wars, we focus on total wars as well as civil 

wars, which always existed.33 

ln(𝐼𝑠𝑠𝑢𝑖𝑛𝑔)𝑡 = 𝜅1 𝐹𝑢𝑙𝑙𝑆𝑖𝑙𝑣𝑒𝑟𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × ln (∑𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)

+ 𝜅2𝑁𝑜𝑚𝑖𝑛𝑎𝑙𝑆𝑖𝑙𝑣𝑒𝑟𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × ln (∑𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)

+ 𝜅3 𝐹𝑖𝑎𝑡𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × ln (∑𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)+𝜅4 ln (∑𝐺𝑟𝑎𝑛𝑡𝑠

2

ℎ=0

)+𝜅5ln (∑𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟

2

ℎ=0

)+𝜅6𝑃𝑜𝑝𝑡 + 𝜅7𝑡

+∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

 

 

(5) 

 

Specification (1) in Table 5 shows that the impact of total warfare on nominal money 

issuing is not statistically significant under the full silver and nominal silver stand-

ards but is statistically significant under the fiat standard. In comparison with the 

average impact of total warfare on nominal money issuing across the whole period, 

under the fiat standard a 1 per cent increase in total warfare correlates with 0.62 per 

cent increase in nominal money issuing. In real terms, Specification (2) shows that 

the impact of total warfare is only statistically significant during the fiat standard, 

with a 1 per cent increase in total warfare correlating with a 0.45 per cent increase in 

nominal money issuing.  

Specifications (3) and (4) indicate the impact of civil war on money issuing under 

different monetary standards. Similar to the results of the total warfare, the impact 

of civil war on money issues is only statistically significant during the fiat standard, 

 

33 External wars subsided after 1325 and the unification war stopped from 1280. 
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both in nominal and real terms. Compared with the average impact of civil wars on 

nominal money issues across the whole period of 1260–1355, a 1 per cent increase in 

civil war during the fiat standard correlates with a 0.59 per cent increase in nominal 

money issues, and with a 0.45 per cent increase in real money issues. 
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Table 5: Warfare and money issues under three monetary standards 

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

  ln(Nominal) ln(Real) ln(Nominal) ln(Real) 

ln(Total War)×Full Silver Standard 0.121 -0.138   

(sum of current year and previous two) (0.188) (0.227)   

ln(Total War)×Nominal Silver Standard  0.263 0.0513   

(sum of current year and previous two) (0.202) (0.214)   

ln(Total War)×Fiat Standard 0.618*** 0.450***   

(sum of current year and previous two) (0.176) (0.167)   

ln(Civil War)×Full Silver Standard     0.168 0.428 

(sum of current year and previous two)   (0.188) (0.259) 

ln(Civil War)×Nominal Silver Standard    0.136 0.0725 

(sum of current year and previous two)   (0.170) (0.173) 

ln(Civil War)×Fiat Standard   0.589*** 0.450** 

(sum of current year and previous two)     (0.173) (0.178) 

Year Trend 0.0266 -0.0401 0.0226 -0.0369 

  (0.0248) (0.0253) (0.0255) (0.0249) 

ln(Nominal Grants) -0.0181  -0.0176  

(sum of current year and previous two) (0.0191)  (0.0196)  

ln(Real Grants)  0.0258  0.0207 

(sum of current year and previous two)  (0.0297)  (0.0287) 

ln(Natural Disasters) 0.151 0.309* 0.0562 0.229 

(sum of current year and previous two) (0.162) (0.172) (0.202) (0.201) 

ln(Population) 1.070*** 0.530 1.223*** 0.782** 

  (0.387) (0.409) (0.389) (0.389) 

Constant -40.14 51.74* -36.84 43.50 

  (27.13) (27.94) (29.63) (29.79) 

Emperor FE  Yes Yes Yes Yes 

Observations 94 94 94 94 

Notes: ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. Numbers 

in parentheses are robust standard errors. We use three serial correlation lags in the New-

ey-West standard errors, following Greene (2011, p. 960). 
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The above analysis shows how interactions between warfare and monetary regimes 

was significant during the fiat standard but not during the full silver standard and 

the nominal silver standard. Therefore, by merging the full silver standard and 

nominal silver standard as the silver standard (1260–1309), we study the relation-

ship between warfare and money issues under two monetary standards, instead of 

the above three. Equation (6) studies the interactions between total warfare and 

monetary regimes and Equation (7) studies the interactions between civil war and 

monetary regimes. In both equations, we control grants, natural disasters, and pop-

ulation, add a time trend, and consider emperor fixed effects for each emperor j rul-

ing at year t. 휀𝑡 is the random error. The results are shown in Table 6. 

 

ln(𝐼𝑠𝑠𝑢𝑖𝑛𝑔)𝑡 = 𝜑1 𝑆𝑖𝑙𝑣𝑒𝑟𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × ln (∑𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)

+𝜑2 𝐹𝑖𝑎𝑡𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × 𝑙𝑛 (∑𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)+𝜑3 ln (∑𝐺𝑟𝑎𝑛𝑡𝑠

2

ℎ=0

)+𝜑4ln (∑𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟

2

ℎ=0

)+𝜑5𝑃𝑜𝑝𝑡 + 𝜅6𝑡

+∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

 

 

(6) 

ln(𝐼𝑠𝑠𝑢𝑖𝑛𝑔)𝑡 = 𝜅1 𝑆𝑖𝑙𝑣𝑒𝑟𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × ln (∑𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)

+𝜅2 𝐹𝑖𝑎𝑡𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑡 × 𝑙𝑛 (∑𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟𝑡−ℎ

2

ℎ=0

)+𝜅3 ln (∑𝐺𝑟𝑎𝑛𝑡𝑠

2

ℎ=0

)+𝜅4ln (∑𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟

2

ℎ=0

)+𝜅5𝑃𝑜𝑝𝑡 + 𝜅6𝑡

+∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

(7) 

 

  



 

47 

 

Table 6: Warfare and money issues under two monetary standards 

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

  ln(Nominal) ln(Real) ln(Nominal) ln(Real) 

ln(Total War)×Silver Standard 0.232 0.010     

(sum of current year and previous two) (0.187) (0.207)   

ln(Total War)×Fiat Standard 0.623*** 0.456***   

(sum of current year and previous two) (0.172) (0.159)   

ln(Civil War)×Silver Standard     0.145 0.176 

(sum of current year and previous two)   (0.121) (0.136) 

ln(Civil War)×Fiat Standard   0.592*** 0.484** 

(sum of current year and previous two)     (0.165) (0.186) 

Year 0.021 -0.047* 0.022 -0.040 

  (0.025) (0.026) (0.025) (0.025) 

ln(Nominal Grants) -0.018  -0.018  

  (0.019)  (0.019)  

ln(Real Grants)  0.027  0.023 

   (0.029)  (0.030) 

ln(Natural Disasters) 0.134 0.285 0.059 0.259 

 
(0.167) (0.181) (0.201) (0.185) 

ln(Population) 1.341*** 0.892** 1.206*** 0.600* 

  (0.303) (0.364) (0.324) (0.330) 

Constant -37.91 54.67* -36.23 50.08* 

  (27.36) (28.67) (27.31) (27.92) 

Emperor FE  Yes Yes Yes Yes 

Observations 94 94 94 94 

Notes: ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. Numbers 

in parentheses are robust standard errors. We use three serial correlation lags in the New-

ey-West standard errors, following Greene (2011, p. 960). 

 

Specification (1) in Table 6 shows that under the fiat standard, the impact of total 

warfare is statistically significant compared with the average impact of total warfare 

on money issues across the whole period (at the 1 per cent critical value). Under the 

fiat standard, a 1 per cent increase in total warfare correlates with a 0.62 per cent 
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increase in money issued. In real terms, Specification (2) shows that under the fiat 

standard, a 1 per cent increase in total warfare correlates with a 0.46 per cent in-

crease in money issued, compared with the average impact of total warfare on money 

issues across the whole period. Specification (3) shows under the fiat standard, a 1 

per cent increase in civil war correlates with a 0.59 per cent increase in money issued, 

compared with the average impact of total warfare on money issued across the whole 

period. In real terms, Specification (4) shows that under the fiat standard, a 1 per 

cent increase in total warfare correlates with a 0.48 per cent increase in money is-

sued, compared with the average impact of total warfare on money issued across the 

whole period.34 

Our econometric analysis shows that compared with the impact of natural disasters 

and imperial grants, the correlation between warfare and money issues was more 

significant and had a larger magnitude, particularly during the fiat standard period. 

As we classify warfare into expedition wars, unification wars, and civil wars, we find 

that the correlation between unification warfare and money issues is only statistical-

ly significant in nominal terms. The correlation between civil warfare and money 

issues, however, is statistically significant in both nominal and real terms. When 

examining money issuing under different monetary standards, we find that com-

pared with the full silver standard, nominal issues doubled during the nominal silver 

standard and quadrupled during the fiat standard. Finally, we examined the impact 

of total warfare and civil war on money issuing under different monetary standards 

 

34 Since the impact of natural disasters on real money issued is statistically significant (Table 3), 
besides examining interactions between warfare and different monetary regimes, we also study inter-
action between natural disasters and monetary regimes. Our results show that interactions between 
natural disasters and monetary regimes is only significant during the fiat standard and only for real 
money issues.  
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and have found that compared with their average impact across the whole period, 

their impact was more significant (and had a much larger magnitude) during the fiat 

standard. In other words, under the fiat standard, total warfare and civil war were 

much more likely to increase nominal and real money issues. 

5. Conclusion 

As the first empire in history that used paper money as the sole medium of exchange, 

the Yuan’s monetary regime was a milestone in China’s financial history. It was also 

a turning point in the monetary transition from copper coins to silver. From the 

Yuan period, China entered an age of fiat money, with copper coins only acting as 

supplements in transactions—which is similar to modern monetary systems. To 

promote the circulation of paper money, the Yuan governments established innova-

tive institutions and regulations. 

 

Using extensive primary sources, our paper explores the mechanism of paper money 

in Yuan China. We find that initially, the value of Yuan’s paper money was stable 

because of the strict constraints of the silver standard. However, as the Yuan court 

faced escalating fiscal deficits, over-issuance and inflation became unavoidable. Our 

empirical results demonstrate that the fiscal pressure from civil wars was the most 

important factor driving the government to issue more paper money. Contrary to 

the traditional view held by several previous historians, the impact of the imperial 

grants and natural disasters was relatively unimportant. A strict silver standard 

could alleviate the over-issuance of paper money resulting from fiscal pressure of 

warfare, but its existence was at any given moment endogenous to the overall geo-

political situation. The experience of paper money in Yuan China suggests that the 
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value of paper money followed the same trend from stability to mild inflation and 

then to hyperinflation with reasons related to fiscal pressures caused by military 

expenditures. Our findings indicate that in the long run, the Yuan government could 

not manage the issuance and circulation of fiat money competently, due to a low lev-

el of state capacity and institutional development. This contrasts with the later situ-

ation of Western Europe, beginning with England (Palma 2018; O’Brien and Palma 

2020, 2022). 

 

Studies concerning the gold standard have focused on three aspects of its perfor-

mance: an international exchange rate arrangement, a provider of macroeconomic 

stability, and a constraint on government policy actions (Bordo and Kydland 1996). 

Under this definition, the gold standard can be viewed as a form of constraint over 

monetary policy actions—as a form of monetary rule. In the age of the classical gold 

standard, the gold convertibility rule proved to be successful as a commitment 

mechanism for countries such as the United States, England, and France in prevent-

ing over-issuance of paper money. We find that a silver standard in Yuan China 

worked analogously for a while. The experience of Yuan China shows that, six cen-

turies ahead of Western countries, China was able to use metal standards to disci-

pline paper money over-issuances, but it did not have sufficient state capacity and 

institutional foundations to sustain it. Following the definite collapse of paper money 

under the Ming regime (von Glahn 1996 p.79), China would have to await the twen-

tieth century to return to paper money, influenced by Western technology and in-

stitutions (Ma and Zhao 2020; Palma and Zhao 2021). 
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Appendix to “The rise and fall of paper money in Yuan China, 1260–1368”, by 

Guan, Palma and Wu (for online publication only) 

 

Table A1. Annual Nominal Money Issues (1,000 ding) 

Year Annual Money Issues, 1260–1330 (Song 1976)  
Annual money reserves 

(Liu 2007) 

Annual 

money 

issues, 

1330 

onwards 

(Liu 2007) 

Our estimation, 

1260–1355  

Year 

Zhong

tongch

ao 

zhiyu-

anchao 

zhida-

chao 

zhizhengc

hao 

Zhong-

tongchao 

zhiyu-

anchao 

zhong-

tonchao 
zhongtongchao 

1260 73 0 0 0 - - - 73 

1261 39 0 0 0 - - - 39 

1262 80 0 0 0 - - - 80 

1263 74 0 0 0 - - - 74 

1264 89 0 0 0 - - - 89 

1265 116 0 0 0 - - - 116 

1266 77 0 0 0 - - - 77 

1267 109 0 0 0 - - - 109 

1268 30 0 0 0 - - - 30 

1269 23 0 0 0 - - - 23 

1270 97 0 0 0 - - - 97 

1271 47 0 0 0 - - - 47 

1272 86 0 0 0 - - - 86 

1273 110 0 0 0 - - - 110 

1274 247 0 0 0 - - - 247 

1275 398 0 0 0 - - - 398 

1276 1,420 0 0 0 - - - 1,420 

1277 1,022 0 0 0 - - - 1,022 

1278 1,023 0 0 0 - - - 1,023 

1279 788 0 0 0 - - - 788 

1280 1,136 0 0 0 - - - 1,136 

1281 1,095 0 0 0 - - - 1,095 

1282 969 0 0 0 - - - 969 

1283 611 0 0 0 - - - 611 

1284 630 0 0 0 - - - 630 
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1285 2,043 0 0 0 - - - 2,043 

1286 2,182 0 0 0 - - - 2,182 

1287 83 1,001 0 0 - - - 5,088 

1288 0 922 0 0 - - - 4,608 

1289 0 1,780 0 0 - - - 8,900 

1290 0 500 0 0 - - - 2,501 

1291 0 500 0 0 - - - 2,500 

1292 0 500 0 0 - - - 2,500 

1293 0 260 0 0 - - - 1,300 

1294 0 193 0 0 - - - 967 

1295 0 310 0 0 - - - 1,550 

1296 0 400 0 0 - - - 2,000 

1297 0 400 0 0 - - - 2,000 

1298 0 300 0 0 - - - 1,500 

1299 0 900 0 0 - - - 4,500 

1300 0 600 0 0 - - - 3,000 

1301 0 500 0 0 - - - 2,500 

1302 0 2,000 0 0 - - - 10,000 

1303 0 1,500 0 0 - - - 7,500 

1304 0 500 0 0 - - - 2,500 

1305 0 500 0 0 - - - 2,500 

1306 0 1,000 0 0 - - - 5,000 

1307 0 1,000 0 0 - - - 5,000 

1308 0 1,000 0 0 - - - 5,000 

1309 0 1,000 0 0 - - - 5,000 

1310 0 0 1,450 0 - - - 36,259 

1311 150 2,150 0 0 - - - 10,900 

1312 100 2,222 0 0 - - - 11,212 

1313 200 2,000 0 0 - - - 10,200 

1314 100 2,000 0 0 - - - 10,100 

1315 100 1,000 0 0 - - - 5,100 

1316 100 400 0 0 - - - 2,100 

1317 100 480 0 0 - - - 2,500 

1318 100 400 0 0 - - - 2,100 

1319 100 1,480 0 0 - - - 7,500 

1320 100 1,480 0 0 - - - 7,500 

1321 50 1,000 0 0 - - - 5,050 

1322 50 800 0 0 - - - 4,050 

1323 50 700 0 0 - - - 3,550 
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1324 150 600 0 0 - - - 3,150 

1325 100 400 0 0 - - - 2,100 

1326 100 400 0 0 - - - 2,100 

1327 100 400 0 0 - - - 2,100 

1328 31 311 0 0 - - - 1,585 

1329 40 1,192 0 0 - - - 6,000 

1330 50 450 0 0 - - - 2,300 

1331 - - - - 5 890 2,300 6,755 

1332 - - - - 4 996 2,300 7,284 

1333 - - - - 5 890 2,300 6,755 

1334 - - - - 5 890 2,300 6,755 

1335 - - - - 5 890 2,300 6,755 

1336 - - - - 5 890 2,300 6,755 

1337 - - - - 0 1,500 2,300 9,800 

1338 - - - - 0 1,200 2,300 8,300 

1339 - - - - 0 1,200 2,300 8,300 

1340 - - - - 0 1,200 2,300 8,300 

1341 - - - - 0 0 2,300 2,300 

1342 - - - - 0 1,200 2,300 8,300 

1343 - - - - 0 1,200 2,300 8,300 

1344 - - - - 0 1,200 2,300 8,300 

1345 - - - - 0 1,200 2,300 8,300 

1346 - - - - 0 1,200 2,300 8,300 

1347 - - - - 0 1,200 2,300 8,300 

1348 - - - - 0 1,200 2,300 8,300 

1349 - - - - 0 1,200 2,300 8,300 

1350 - - - - 0 1,200 2,300 8,300 

1351 - - - - 0 1,200 2,300 8,300 

1352 0 100 0 1,900 - - - 19,000 

1353 0 100 0 1,900 - - - 19,000 

1354 - - - - - - - 34,5000 

1355 - - - - 0 6,000 19,500 49,500 

Source: Song (1976, chapters 93 to 95 which concern Food and Commerce, and chapters 35, 

36, 39, and 42 to 44 which concern Imperial Biographies). Liu (2007 pp.142-143). 

Notes: Annual issues from 1260 to 1330, 1352 and 1353 are from Song (1976). Annual issues 

between 1331 and 1355 are compiled from Liu (2007 pp.142-143). We use zhongtonghcao as 

unit of account and exchange other paper monies to zhongtongchao based on the exchange 
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rates recorded in Song (1976). 1 ding zhiyuanchao equals 5 ding zhongtongchao, 1 ding zhida-

chao equals 25 ding zhongtongchao, 1 ding zhizhengchao equals 10 ding zhongtongchao. 

 

Table A2. Household Data, 1236–1393 

Year The Number of Households (Hu) 

1236 1,100,000 

1252 1,300,000 

1261 1,418,499 

1262 1,476,146 

1263 1,579,110 

1264 1,588,195 

1265 1,597,601 

1266 1,609,903 

1267 1,644,030 

1268 1,650,286 

1269 1,684,157 

1270 1,939,449 

1271 1,946,870 

1272 1,955,880 

1273 1,962,765 

1274 1,967,898 

1275 4,760,000 

1290 15,000,000 

1330 15,400,000 

1341 18,000,000 

1393 15,500,000 

Notes: Wu (2000) collected data in 1236, 1252, 1261–1275 from Song (1976, chapters 3 to 

11), he estimated data in 1290, 1330, and 1341 based on Song (1976) and other sources such 

as, local gazetteer. Data in 1393 is from Cao (2000, p.3.) 

Sources: Wu (2000 pp. 282-333; pp. 383-391.) and Cao (2000, p.3.) 
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Table A3. Composition of Tax Revenue and Expenditure, 1260–1342  

 

Sources: Song (1976, chapters 17,19. 22,33). Ke (1920, chapter 68). Gao (1997, p.8). 

Notes: The Yuan government used ding as the unit of account to record fiscal revenues and 

expenditures and regulated that 1 ding was equal to 50 guan zhongtongchao. Although the 

Yuan government issued different types of paper money, the government used zhongtongchao 

to document fiscal revenues and expenditures. Taxation revenues between 1299 and 1308 

are based on the Central Secretariat’s memorial to the throne in 1309: ‘Perennial total cash 

taxation revenue received by the central government is 2.8 million ding, with an expenditure 

of 2.7 million ding, however, this year we have already spent 4.2 million ding, with an extra 

Item Value

1260 56 Silk (jin ) 712,171 - - - - 73

1265 56 Silk(jin ) 986,912 - - - -

Cotton Cloth (pi ) 85,412 - - - -

1266 59 Silk(jin ) 1,053,226 - - - - 77

1267 78 Silk(jin ) 1,096,489 - - - - 109

1292 2,979 - - Imperial grants 466 3,638 -659 2,500

1298 2,520 Gold (ding ) 19,000 - - - -

Silver (ding ) 60,000 - - - -

1299 2,800 - - Imperial grants 4,515 >=4,515 -1,715 4,500

1300 2,800 - - Imperial grants 624 2,700 100 3,000

1301 2,800 - - Imperial grants 2,019 2,700 100 2,500

1302 2,800 - - Imperial grants 497 2,700 100 10,000

1303 2,800 - - Imperial grants 2,177 2,700 100 7,500

1304 2,800 - - Imperial grants 713 2,700 100 2,500

1305 2,800 - - Imperial grants 2,092 2,700 100 2,500

1306 2,800 - - Imperial grants 245 2,700 100 5,000

1307 2,800 - - Imperial grants 1,867 2,700 100 5,000

1308 2,800 - - Imperial grants 3,432 >=3,412 -632 5,000

1309 2,800 - - Imperial grants 156 4,200 -1,400 5,000

1312 - - Regular expediture 6,000 13,178 -10,378 11,212

- - Construction 1,000 - - -

- - Imperial grants 178 - - -

- - Military expenses 6,000 - - -

- - Regular expediture 6,000 - - -

1328 Corwy shells (suo) 1,133,119 Imperial grants 191 6,191 3,112 1,585

Gold (ding ) 491 Regular expediture 6,000 - - -

Silver (ding ) 1,551 - - - - -

Iron (jin ) 884,543 - - - - -

Silk(jin ) 1,098,843 - - - - -

tough Silk (pi ) 350,530 - - - - -

Cotton (jin) 72,015 - - - - -

Cotton Cloth (pi ) 211,223 - - - - -

1329 Gold (ding) 327 Regular expediture 6,000 7,342 1,960 6,000

Silver (ding) 1,169 Imperial grants 1,342 - - -

Silk products (pi ) 47,750 - - - - -

Silk (jin) 884,450 - - - - -

Cotton (jin ) 70,645 - - - - -

Grain (jin) 960,053 - - - - -

1342 - - - - - - 2,822 2,300

2,800

9,303

9,303

1,500

116

Tax Revenue Expediture
Seigniorage

Revenue

(1,000 ding )

Cash Revenue

(1000, ding)

Other Revenue
Item

Value

(1,000 ding )

Total Cash

Expediture ( 1,000

ding)

Cash Balance

(1,000 ding )
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million ding to be paid (Ke 1920, chapter 68)’. Imperial grant data was coded from Song 

(1976, chapters 1 to 47). Jin 斤 is a unit of weight with 1 jin=0.6 kg; Pi 匹 is a unit of 

length with 1 pi=33 meters.  

 

Table A4: Sources of Fiscal Revenue 

Item Description 

Shuiliang (land tax) Each household needed to submit one to four shi goods 

in-kind, including millet, rice, or cotton. Households in 

the large and rich Jiangnan area (lower Yangze basin 

area) could pay in paper money as a replacement. 

Kechai (silk and cash) Every two to five households needed to submit 1 jin silk 

yarn plus silver or paper money. 

Suike (metal and chemical tax) Depending on its natural endowments, each province 

needed to submit a quantity of metals such as gold or 

silver, or chemicals such as lead or mercury, to the central 

government every year. 

Jiucuke (liquor and vinegar tax) Liquor and vinegar were government monopolies. Mer-

chants needed to buy these two products from the gov-

ernment. 

Yanfa (salt certificate) Salt was a government monopoly. Merchants needed buy 

salt certificates (known as yanyin) from the government, 

and collected salt from salt fields. 

Chafa (tea certificate) Tea was a government monopoly. Merchants needed to 

buy tea certificates (known as chayin) from the govern-

ment, and collected tea from tea fields. 

Shangshui (commercial tax) Tax on trade and commerce with a rate of 2 to 3 per cent. 

Shibosi (import duty) Tax on imported goods, with varying tax rates. 

Ewaike (others) Tax on live stocks, property rents, business charters and 

others. 

Chaofa (seigniorage) Paper money issued every year. 

Source: Song (1976, chapters 93 to 97). 
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Table A5. Philips-Perron unit-root test 

 

Notes: Trend is excluded in Model 1; Trend is included Model 2. The default of the number 

of the lags is to use 𝑖𝑛𝑡{4 (
𝑇

100
)

2

9
} lags (Stata Corp LP, 2007 p.183). Based on this equation 

we use 4 lags for the test. 

 

 

  

Test Statistic 1%  Critical Value 5% Critical Value 10% Critical Value Conclusion Model

Z(ρ)  -4.808 -19.710 -13.660 -10.970 Nonstationary 1

Z(τ) -1.622  -3.517 -2.894 -2.582 Nonstationary 1

Z(ρ)  -17.389 -27.230 -20.610 -17.430 Stationary 2

Z(τ)  -3.088  -4.051 -3.455 -3.153 Stationary 2

Z(ρ)  -28.211 -19.710 -13.660 -10.970 Stationary 1

Z(τ) -3.909 -3.517 -2.894 -2.582 Stationary 1

Z(ρ)  -39.047  -27.230 -20.610 -17.430 Stationary 2

Z(τ) -4.775  -4.051  -3.455  -3.153 Stationary 2

Z(ρ) -63.415 -19.710 -13.660 -10.970 Stationary 1

Z(τ)  -6.313  -3.517 -2.894  -2.582 Stationary 1

Z(ρ)  -85.272 -19.710  -13.660  -10.970 Stationary 1

Z(τ)  -8.314  -3.517 -2.894  -2.582 Stationary 1

Z(ρ) -14.589 -19.710  -13.660 -10.970 Stationary 1

Z(τ)  -2.867  -3.517    -2.894 -2.582 Stationary 1

Z(ρ) -35.879  -19.710 -13.660  -10.970 Stationary 1

Z(τ) -4.450  -3.517  -2.894 -2.582 Stationary 1

Z(ρ) -27.436 -19.710 -13.660 -10.970 Stationary 1

Z(τ)  -4.004 -3.517  -2.894  -2.582 Stationary 1

Z(ρ)  -18.012 -19.710 -13.660 -10.970 Stationary 1

Z(τ)  -3.064 -3.517  -2.894 -2.582 Stationary 1

Z(ρ) -40.233 -19.710  -13.660 -10.970 Stationary 1

Z(τ)  -5.141 -3.517 -2.894 -2.582 Stationary 1

Z(ρ) -3.564 -19.710 -13.660  -10.970 Nonstationary 1

Z(τ)  -2.851 -3.517  -2.894  -2.582 Nonstationary 1

Z(ρ)   -51.914  -27.230  -20.610 -17.430 Stationary 2

Z(τ) -5.672  -4.051 -3.455  -3.153 Stationary 2

ln (Population) 

ln(Civil War)

ln(Nominal Grants)

ln(Real Grants)

ln(Natural Disaters)

ln (Nominal Issuing) 

ln (Real Issuing)

ln (Total War)

ln (Expedition War)

ln(Unification War)
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Table A6. Money issues and its correlates, 1260–1355 

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

 
ln(Nominal) ln(Real) ln(Nominal) ln(Real) 

ln(Total War) 0.261* 0.104   

(sum of current and previous year) (0.137) (0.131)   

ln(External War)   -0.0651 -0.120 

(sum of current and previous year)   (0.121) (0.130) 

ln(Unification War)   0.265*** 0.0945 

(sum of current and previous year)   (0.0862) (0.129) 

ln(Civil War)   0.280** 0.246** 

(sum of current and previous year)   (0.111) (0.118) 

ln(Nominal Grants) -0.00321  -0.00600  

(sum of current and previous year) (0.0228)  (0.0211)  

ln(Real Grants)  0.0389  0.0222 

(sum of current and previous year)  (0.0305)  (0.0265) 

ln(Natural Disasters) 0.204* 0.254** 0.247** 0.275** 

(sum of current and previous year) (0.109) (0.119) (0.0956) (0.109) 

ln(Population) 1.143*** 0.690* 1.045*** 0.499 

 
(0.335) (0.398) (0.320) (0.332) 

Year Trend 0.0362 -0.0296 0.0460* -0.0258 

 
(0.0276) (0.0275) (0.0253) (0.0247) 

Constant -54.09* 35.56 -65.05** 33.85 

 
(30.43) (29.59) (27.82) (27.64) 

Emperor FE Yes Yes Yes Yes 

Observations 95 95 95 95 

Notes: we use Equation A1 and Equation A2 to examine the impact of total warfare and 

different types of warfare on money issues respectively. Dependent variables for warfare, 

grants, and natural disasters are constructed using the sum of the current and previous year. 

ln(𝐼𝑠𝑠𝑢𝑒𝑠)𝑡 = 𝛼 + 𝛽1 ln∑(𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟𝑡−ℎ)

1

ℎ=0

+ 𝛽2 ln∑(𝐺𝑟𝑎𝑛𝑡𝑠𝑡−ℎ)

1

ℎ=0

+𝛽3ln∑(𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟𝑡−ℎ)

1

ℎ=0

+ 𝛽4𝑃𝑜𝑝𝑡 + 𝛽5𝑡 +∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

(Equation 

A1) 
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ln(𝐼𝑠𝑠𝑢𝑒𝑠)𝑡 = 𝛼 + 𝛿1 ln (∑𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑊𝑎𝑟𝑡−ℎ

1

ℎ=0

)+𝛿2 ln (∑𝑈𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑊𝑎𝑟𝑡−ℎ

1

ℎ=0

)

+ 𝛿3 ln (∑𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟𝑡−ℎ

1

ℎ=0

)+ 𝛿4ln∑(𝐺𝑟𝑎𝑛𝑡𝑠𝑡−ℎ)

1

ℎ=0

+ 𝛿5ln∑(𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟𝑡−ℎ)

1

ℎ=0

+ 𝛿6𝑃𝑜𝑝𝑡

+ 𝛿7𝑡 +∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

 

(Equation 

A2) 

***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. Numbers in pa-

rentheses are robust standard errors. We use three serial correlation lags in the New-

ey-West standard errors, following Greene (2011, p. 960). 
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Table A7. Money issues and its correlates, 1260–1355  

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

 ln(Nominal) ln(Real) ln(Nominal) ln(Real) 

Total War 0.0327*** 0.0217**   

(current year) (0.0105) (0.00952)   

External War   -0.00282 -0.0905 

(current year)   (0.121) (0.111) 

Unification War   0.0205*** 0.00245 

(current year)   (0.008) (0.010) 

Civil War   0.0384** 0.0308** 

(current year)   (0.0159) (0.0142) 

Nominal Grants 0.000  0.000  

(current year) (0.000)  (0.000)  

Real Grants  0.000  0.000 

(current year)  (0.000)  (0.000) 

Natural Disasters -0.002 -0.000 -0.002 -0.001 

(current year) (0.007) (0.007) (0.007) (0.007) 

Population 0.000*** 0.000*** 0.000*** 0.000*** 

 (0.000) (0.000) (0.000) (0.000) 

Year Trend 0.0446 -0.0335 0.0441 -0.0370 

 (0.0282) (0.0293) (0.0284) (0.0301) 

Constant -45.48 52.39 -44.85 57.06 

 (35.57) (37.01) (35.78) (38.02) 

Emperor FE Yes Yes Yes Yes 

Observations 96 96 96 96 

Notes: we use Equation A1 and Equation A2 to examine the impact of total warfare and 

different types of warfare on money issues respectively. Dependent variables for warfare, 

grants, and natural disasters are constructed using the sum of the current and previous year. 

In contrast to Table A6 and Table 3 where we use log formats for both dependent and inde-

pendent variables, here we use log for the dependent variable and use levels for independent 

variables. In the log-level format, we examine percentage changes in a left-hand-side varia-

ble corresponding to a unit change in right-hand-side variables, ceteris paribus.  
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ln(𝐼𝑠𝑠𝑢𝑒𝑠)𝑡 = 𝛼 +𝛽1(𝑇𝑜𝑡𝑎𝑙𝑊𝑎𝑟)𝑡+𝛽2(𝐺𝑟𝑎𝑛𝑡𝑠)𝑡 + 𝛽3(𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟𝑠)𝑡 + 𝛽4(𝑃𝑜𝑝)𝑡 + 𝛽5𝑡 +∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗

+ 휀𝑡 

(Eq. A3) 

ln(𝐼𝑠𝑠𝑢𝑒𝑠)𝑡 = 𝛼 + 𝛿1 (𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑊𝑎𝑟)𝑡+𝛿2(𝑈𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑊𝑎𝑟)𝑡 + 𝛿3(𝐶𝑖𝑣𝑖𝑙𝑊𝑎𝑟)𝑡 + 𝛿4(𝐺𝑟𝑎𝑛𝑡𝑠)𝑡

+ 𝛿5(𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟)𝑡 + 𝛿6(𝑃𝑜𝑝𝑡) + 𝛿7𝑡 +∑∅𝑗

10

𝑗=1

𝐸𝑚𝑝𝑒𝑟𝑜𝑟𝑡,𝑗 + 휀𝑡 

 

(Eq. A4) 

***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. Numbers in pa-

rentheses are robust standard errors. We use three serial correlation lags in the New-

ey-West standard errors, following Greene (2011, p. 960). 

 

Figure A1. Price data 

 

Source: Li (2014) 

Note: shi 石 is a unit of volume with 1 shi =100 litre; Jin 斤 is a unit of weight with 1 

jin=0.6 kg; Pi 匹 is a) a unit of length with 1 pi=33 meters, b) quantifier of horse; yin 引 

means certificates for government monopolies, with 1 yin salt = 240 kg and 1 yin tea = 60 kg. 

The base year is 1260.  
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Figure A2. Fixed (annual) and occasional imperial grants (real terms), 1260–1368. 

 

Source: Song (1976, sections Benji 1 to 47, which concern Imperial Biographies). 

 

Figure A3.Composition of imperial grants (real terms) 

 

Source: Song (1976, sections Benji 1 to 47, which concern Imperial Biographies).  
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Figure A4. 1 guan note Zhongtong Yuanbao Jiaochao (中统交钞) issued by the Yuan 

Notes: A string of 700 to 1,000 copper coins was known as 1 guan, while 1 copper coin cor-

responded to 1 wen. Size: 34x20cm 

Source: Shaanxi Provincial Museum. 


