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ABSTRACT

Based on the most comprehensive grain prices available, we employ an asset-pricing model to estimate
consistent interest rates and compare capital market development in Britain and China. Estimated interest
rates for Britain were at least 28% lower than for China from 1770 to 1860. Regional capital market
integration in the Yangzi Delta comes close to the British average at distances below 200 kilometers,
but at larger distances interest rate correlations in Britain are twice those of the Delta, and three or
more times as high as elsewhere in China. Overall, our results suggest capital market divergence at
an early date.
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Table 2. Interest Rate Correlations: Inside the Yangzi Delta and beyond 

  Distance 

  
0-100km 100-200km 200-300km 

     
Britain Mean 0.621 0.592 0.552 

 
n 350 788 720 

     
Yangzi Delta Rice Mean 0.598 0.618 0.300 

 
n 36 28 20 

     
Yangzi Delta All Grains Mean 0.468 0.242 0.115 

 
n 66 68 36 

     
China outside Yangzi Delta, Mean 0.416 0.238 0.086 

All Grains n 704 2,364 3,194 

Notes: Interest rates based on time-series filtered data (Table 1, Panel B, column 5). Yangzi Delta are 
particular prefectures listed in Table B.1, see the appendix. Rice is first-grade and second-grade rice. All 
Grains is rice plus wheat. 



Figure 1: Price behavior in a model with storage 

Source: Authors’ computations 

Figure 2. Capital market integration in Britain and China, 1770 - 1860 
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Source: Bodenhorn and Rokoff (1992)!
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Table A.1. United States Regional Interest Rates, 1815 – 1859 

Year New York City Philadelphia 
Richmond 
(Virginia) 

New Orleans 
Indianapolis 

(Indiana) 
1815 

 
4.62 

 % %
1816 

 
5.70 

 % %
1817 

 
3.69 

 % %
1818 

 
5.55 

 % %
1819 

 
3.84 

 % %
1820 

 
5.60 

 % %
1821 

 
4.78 

 % %
1822 

 
5.65 4.08 

 %
1823 

 
3.42 3.81 

 %
1824 

 
5.21 4.14 

 %
1825 

 
4.24 4.61 

 %
1826 

 
5.86 3.97 

 %
1827 

 
4.95 4.97 

 %
1828 

 
5.82 3.97 

 %
1829 

 
4.58 4.23 

 %
1830 

 
4.97 4.45 

 %
1831 

 
5.15 4.84 

 %
1832 

 
4.48 6.28 

 %
1833 5.03 6.54 8.02 

 %
1834 5.69 3.41 3.75 6.82 

 
1835 5.11 6.12 4.43 7.54 7.97 

1836 6.82 5.74 7.22 7.16 7.60 

1837 5.91 4.75 5.70 11.28 8.50 

1838 5.33 5.47 4.41 7.68 8.35 

1839 4.24 3.44 6.78 10.15 
 

1840 5.57 5.73 5.43 9.01 
 

1841 5.27 4.41 4.21 8.86 7.65 

1842 3.95 2.50 4.20 8.85 5.05 

1843 5.37 3.72 4.12 
 

2.85 

1844 5.80 5.18 4.15 
 

5.74 

1845 5.21 4.20 5.10 
 

7.86 

1846 4.69 6.39 3.95 
 %

1847 5.04 5.21 4.99 
 

6.32 

1848 5.32 4.83 4.43 7.73 8.36 

1849 7.17 6.35 4.19 4.84 7.77 

1850 5.62 6.47 4.53 7.42 9.45 

1851 6.32 4.69 4.72 7.79 5.95 

1852 7.23 5.56 5.53 7.91 6.81 

1853 4.99 5.10 4.46 7.38 6.37 

1854 4.98 5.31 5.04 8.50 7.70 

1855 5.87 5.70 5.18 12.81 10.89 

1856 6.09 4.45 4.29 
 

9.25 

1857 5.45 3.16 3.88 
 %

1858 4.95 6.46 2.92 
 %

1859 4.62 4.32 5.96 
 %
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Figure A.1. Philadelphia wheat price, 1836 to 1840 

 

 Figure A.2. Filtered vs. unfiltered Philadelphia wheat prices, 1836-40 

 

Sources: Jacks (2006) and own calculations. 
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Figure A.3. Interest rate estimates in 19th Century United States 

 Average per year, 1835 to 1855 

Source: Own calculations (Table A.2), and Bodenhorn and Rokoff (1992). 
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!"#$%&'()*&+%,-./0&-/&12-/"

+%,-./&3.( 3"4% 56%7%89:6%&/"4%&-/&;-/<-/ 56.=-/8% 56.=-/8%&-/&;-/<-/ >"/,?-&@%$9"

! "#$%&'($)"* "#$%&'($

+ ,'$%-./*)"* "#$%&'($

0 1.#$%2#)"* 3#.#

4 ,'$($)"* 5.($2/$%

6 7($-./*)"* 5.($2/$%

8 9/$%:.($%)"* 5.($2/$%

; <'$%-./*)"* 5.($2/$%

= 9#$%-./*)"* 5.($2/$%

> ?('-./*)"* 5.($2/$%

!@ A('($)"* 5.($2/$%

!! B*2'$%)"* 5.($2/$%

!+ 1(/-./*)"* 5.($2/$%

!0 ,'$'$%)C.'D'-./* 5.($2/$%

!4 7'-./*)"* 5.($2/$%

!6 ?'$E'$%)C.'D'-./* 5.($2/$%

!8 5.*$&'($)"* C.'D'

!; F(/2'$%)"* C.'D'

!= 7/$%G'$%)"* C.'D'

!> H#I'($)"* C.'D'

+@ C.#$%2'$%)"* C.'D'

+! 5.*$2#)"* C.'D'

++ J*($%G'$%)"* C.'D'

+0 9(K'$%)"* C.'D'

+4 ,'-./*)C.'D'-./* C.'D'

+6 C.(/-./*)C.'D'-./* C.'D'

+8 5.#$-./*)C.'D'-./* C.'D'

+; 9'$%-./*)C.'D'-./* C.'D'

+= A'($I'$)"* C.'D'

+> 7'-./*)C.'D'-./* C.'D'

0@ C*$.*()C.'D'-./* C.'D'

0! L*($.*()"* C.'D'

0+ A('M*($)"* 5.($N'

00 O'$%M($%)"* 5.($N'

04 9(&/$%)"* 5.($N'

06 ?*($)"* 5.($N'

08 "#$-./*)"* 5.($N'

0; ?'(/-./*)C.'D'-./* 5.($N'

0= <'$-./*)C.'D'-./* 5.($N'

0> C#-./*)"* 5.($N'

4@ O'$%2'$%)C.'D'-./* 5.($N'

4! L'$-./*)C.'D'-./* 5.($N'

4+ 9('-./*)C.'D'-./* 5.($N'

40 F(/2#)C.'D'-./* 5.($N'

44 O*-./*)"* 5.($N'

46 ,'#-./*)C.'D'-./* 5.($N'



48 ,'($%-./*)C.'D'-./* 5.($N'

4; L'-./*)C.'D'-./* 5.($N'

4= 5.*/G'$%)"* 5.($N'

4> P'$%Q*)"* 5.($N'

6@ H*/-./*)C.'D'-./* 5.($N'

6! J*'R*')9(/ 5.($N'

6+ S('T#$%)"* H#$($

60 J*'2#)"* H#$($

64 C.($%2#)"* H#$($

66 B#'.*')"* H#$($

68 H*('E'$%)"* H#$($

6; H#$($)"* H#$($

6= P($M($%)"* H#$($

6> 3*$'$%)"* H#$($

8@ 3*-./*)C.'D'-./* H#$($

8! 1.#$-./*)"* H#$($

8+ L*-./*)C.'D'-./* H#$($

80 5.(($-./*)C.'D'-./* H#$($

84 J*($%-./*)C.'D'-./* H#$($

86 L'U($)"* 5.(($N'

88 7($U($)"* 5.(($N'

8; "#$%N'($%)"* 5.(($N'

8= H($-./$%)"* 5.(($N'

8> L'$%U($)"* 5.(($N'

;@ 5.($%-./*)C.'D'-./* 5.(($N'

;! A/$%-./*)"* 5.(($N'

;+ <'($-./*)C.'D'-./* 5.(($N'

;0 F'$-./*)C.'D'-./* 5.(($N'

;4 "*-./*)C.'D'-./* 5.(($N'

;6 5*'2#)C.'D'-./* 5.(($N'

;8 7*D'$)"* 5.(($N'

;; ?($-./*)"* J($R*

;= O'$%D'($%)"* J($R*

;> J/$%:.($%)"* J($R*

=@ <'$%M($%)"* J($R*

=! P'$%N'()"* J($R*

=+ L'$'$%)"* J($R*

=0 V$N')C.'D'-./* J($R*

=4 ?'($%-./*)"* J($R*

=6 J($-./*)"* J($R*

=8 <'$-./*)C.'D'-./* J($R*

=; ,'#-./*)C.'D'-./* J($R*

== 5*-./*)C.'D'-./* J($R*

=> ,'$%-./*)C.'D'-./* J($R*

>@ ,'($%$'$%)"* ,'($%R* !

>! 5*-./*)"* ,'($%R* !

>+ 5/$%I'($%)"* ,'($%R* !

>0 1.($%-./*)"* ,'($%R* !



>4 C.#$I'($%)"* ,'($%R* !

>6 H*('($)"* ,'($%R*

>8 7($%-./*)"* ,'($%R*

>; L*-./*)"* ,'($%R*

>= A(':($%)C.'D'-./* ,'($%R* !

>> H('-./*)C.'D'-./* ,'($%R*

!@@ A/$%-./*)C.'D'-./* ,'($%R* !

!@! V$E'$%)"* V$.*'

!@+ H*'-./*)"* V$.*'

!@0 P'$%%*/)"* V$.*'

!@4 1.'-./*)"* V$.*'

!@6 A('G'$%)"* V$.*'

!@8 ?*-./*)"* V$.*'

!@; "#$%M($%)"* V$.*'

!@= J*($%2#)C.'D'-./* V$.*'

!@> H#-./*)C.'D'-./* V$.*'

!!@ 1.*-./*)C.'D'-./* V$.*'

!!! ?'*U($)C.'D'-./* V$.*'

!!+ 5'-./*)C.'D'-./* V$.*'

!!0 7'$%-./*)"* V$.*'

!!4 P($:.($%)"* ,'($%N'

!!6 3(/-./*)"* ,'($%N'

!!8 J*($%N'$)"* ,'($%N'

!!; P($W($%)"* ,'($%N'

!!= ,'*I'($%)"* ,'($%N'

!!> ,'($:.($%)"* ,'($%N'

!+@ "*-./*)"* ,'($%N'

!+! ?'$I'($%)"* ,'($%N'

!++ ,'U($)"* ,'($%N'

!+0 3*'-./*)"* ,'($%N'

!+4 7*($-./*)"* ,'($%N'

!+6 J($-./*)"* ,'($%N'

!+8 P($U($)"* ,'($%N'

!+; P'$%2*)C.'D'-./* ,'($%N'

!+= "*-./*)"* "*I'($

!+> <*($-./*)"* "*I'($

!0@ ,'($$'$%)"* "*I'($

!0! 7($G'$%)"* "*I'($

!0+ A'$%-./*)"* "*I'($

!00 L'$%.*()"* "*I'($

!04 5.(/Q*)"* "*I'($

!06 C.($%-./*)"* "*I'($

!08 "*$'$%)"* "*I'($

!0; 7/$%:.*$)C.'D'-./* "*I'($

!0= ?/$%M($)C.'D'-./* "*I'($

!0> A('Q($)"* "*I'($

!4@ B*:.($%)"* H*X#'

!4! H($M($%)"* H*X#'



!4+ V$D*)"* H*X#'

!40 L'($%M($%)"* H*X#'

!44 7*$M($%)"* H*X#'

!46 9#U($)"* H*X#'

!48 H*($%-./*)"* H*X#'

!4; ,'$%-./*)"* H*X#'

!4= 7':.($%)"* H*X#'

!4> 5.'$($)"* H*X#'

!6@ ,'$%K#$)C.'D'-./* H*X#'

!6! 1.($%R.()"* H*$($

!6+ 7*#-./*)"* H*$($

!60 F(/E'$%)"* H*$($

!64 H#$%-./*)"* H*$($

!66 1.($%2#)"* H*$($

!68 1.#$-./*)"* H*$($

!6; 7/$%-./*)"* H*$($

!6= ,'$%-./*)C.'D'-./* H*$($

!6> 1.#$-./*)C.'D'-./* H*$($

!8@ 7/$%R.*$)"* H*$($

!8! ?'-./*)C.'D'-./* H*$($

!8+ 7*($-./*)"* H*$($

!80 J*'M($%)C.'D'-./* H*$($

!84 J*($%-./*)"* J*($%2/$%

!86 5.(/-./*)"* J*($%2/$%

!88 P($N'/$%)C.'D'-./* J*($%2/$%

!8; H*'-./*)"* J*($%2/$%

!8= 1.(/-./*)"* J*($%2/$%

!8> C.(/E'$%)"* J*($%2/$%

!;@ J(/-./*)"* J*($%2/$%

!;! ?'($-./*)"* J*($%2/$%

!;+ ?#'-./*)"* J*($%2/$%

!;0 <'/$%-./*)"* J*($%2/$%

!;4 ?*/2'$%)C.'D'-./* J*($%2/$%

!;6 ?'($-./*)C.'D'-./* J*($%2/$%

!;8 ,'(M'$%)C.'D'-./* J*($%2/$%

!;; "/%($%)C.'D'&'$% J*($%2/$%

!;= ?'($R.($)C.'D'&'$% J*($%2/$%

!;> J*'D'$)"* J*($%N'

!=@ ?'*-./*)"* J*($%N'

!=! <'$%M*($)"* J*($%N'

!=+ 5'U#$)"* J*($%N'

!=0 O'$%D#)"* J*($%N'

!=4 B*-./*)"* J*($%N'

!=6 L*$-./*)"* J*($%N'

!=8 P($$'$%)"* J*($%N'

!=; A('G'$%)"* J*($%N'

!== 7*D'$)C.'D'-./* J*($%N'

!=> 5':.#$%)"* J*($%N'



!>@ C.#$($)"* J*($%N'

!>! 1.#$%2*)"* 5':.*($

!>+ F(/$'$%)"* 5':.*($

!>0 5.*$E'$%)"* 5':.*($

!>4 L*-./*)"* 5':.*($

!>6 C./$%E'$%)"* 5':.*($

!>8 S*'-./*)"* 5':.*($

!>; ?/$%($)"* 5':.*($

!>= A/$%:.*($)"* 5':.*($

!>> ,'(2'$%)"* 5':.*($

+@@ 7(-./*)"* 5':.*($

+@! Y#'-./*)C.'D'-./* 5':.*($

+@+ <'/$%-./*)C.'D'-./* 5':.*($

+@0 ?*-./*)C.'D'-./* 5':.*($

+@4 C'-./*)C.'D'-./* 5':.*($

+@6 Y'($-./*)C.'D'-./* 5':.*($

+@8 Y(/-./*)C.'D'-./* 5':.*($

+@; L*M/$%)C.'D'-./* 5':.*($

+@= 5*'2'$%)"* 5':.*($

+@> P'$%M*($)"* 5':.*($

+!@ 7/*M($%)C.'D'-./* 5':.*($

+!! C./$%-./*)C.'D'-./* 5':.*($

+!+ 5/$%G($)C.'D'&'$% 5':.*($

+!0 5.'-.*)C.'D'&'$% 5':.*($

+!4 A('G'$%)C.'D'&'$% 5':.*($

+!6 7*$$($)"* 7*$($

+!8 9(D')"* 7*$($

+!; ?'$U($)"* 7*$($

+!= 1.*N'/$%)"* 7*$($

+!> 1.#$%I'($%)"* 7*$($

++@ J*($%N')C.'D'-./* 7*$($

++! 5.*$$'$%)"* 7*$($

+++ <*I'$%)"* 7*$($

++0 B*2'$%)C.'D'-./* 7*$($

++4 7/$%:.($%)"* 7*$($

++6 7/$%X#')C.'D'&'$% 7*$($

++8 7*($I'($%)C.'D'-./* 7*$($

++; J*($%$($)"* 7*$($

++= Y#$%.*()C.'D'&'$% 7*$($

++> ,'$%2/$%)C.'D'&'$% 7*$($

+0@ S('.*()"* 7*$($

+0! ?'I'($%)"* 7*$($

+0+ 9/$%:.*($)"* 7*$($

+00 C.#$M*($)C.'D'&'$% 7*$($

+04 C.(/&/$%)"* 7*$($

+06 O*#Z)"* 7*$($

+08 C.#$N'/$%)C.'D'-./* 7*$($

+0; J*'M($%)"* J*'-./*



+0= 5'-./*)"* J*'-./*

+0> 5'$($)"* J*'-./*

+4@ C.#$M*($)"* J*'-./*

+4! 5.'E'($)"* J*'-./*

+4+ A/$%Z#$)"* J*'-./*

+40 ?'G'$%)"* J*'-./*

+44 V$R.*$)"* J*'-./*

+46 9*M*$)"* J*'-./*

+48 O'$%M*#)C.'D'-./* J*'-./*

+4; 9(2'$%)"* J*'-./*

+4= L'$%M')"* J*'-./*

+4> C*$M')"* J*'-./*

+6@ 3#$.*(')C.'D'&'$% J*'-./*

+6! 5/$%&(/)C.'D'&'$% J*'-./*

+6+ O*U($)C.'D'&'$% J*'-./*



Notes: Source of data, see text.  

Table B.2. Summary statistics for grain prices 

One-month 
Δ non-zero 

  n Mean Std. Dev. Coeff. Var. Mean 

Britain      

Wheat 48,314 7.732 2.696 0.349 0.994 

     

Bandpass filtered      

Wheat 48,314 1.001 0.049 0.048 0.994 

     

China      

Wheat 107,069 1.466 0.521 0.355 0.344 

Millet 52,947 1.601 0.558 0.348 0.456 

Rice 1st quality 74,282 1.798 0.603 0.336 0.517 

Rice 2nd quality 84,458 1.694 0.572 0.338 0.464 

     

Bandpass filtered      

Wheat 107,069 1.000 0.020 0.020 0.344 

Millet 52,947 1.000 0.022 0.022 0.456 

Rice 1st quality 74,231 1.000 0.018 0.018 0.517 

Rice 2nd quality 84,374 1.000 0.020 0.020 0.464 
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Figure B.3. Monthly wheat price in Bedfordshire county, 1828 – 1860 

 

Source: Data from the London Gazette. 

Figure B.4. Monthly price of first-grade rice, Guilin prefecture, 1828 - 1860 

 

Source: Chinese Academy of Social Sciences (2009) 

0 

2 

4 

6 

8 

10 

12 

14 
S

h
il

li
n

g
s

 p
e

r
 b

u
s

h
e

l 

1 

1.05 

1.1 

1.15 

1.2 

1.25 

1.3 

1.35 

1.4 

1.45 

T
a

e
ls

 p
e

r
 s

h
i 



!
 

!

! !

"##$%&'(!)*!+,##-$.$%/0-!1$2,-/2!
 
 
Table C.1. Carry costs of grain, 1770 to 1860 

  
 

Monthly rate Annualized 

  n Mean (%) Std. dev. (%) 

Britain Wheat 4,074 0.854 2.577 10.248 

China All grains 15,152 1.144 2.446 13.732 

    
Britain Wheat 4,074 0.854 2.577 10.248 

China Wheat 4,930 1.124 2.577 13.488 

    
China Millet 3,973 1.020 2.598 12.242 

Rice 1st quality 5,135 1.071 1.978 12.854 

Rice 2nd quality 5,384 1.074 2.133 12.883 

    

    
Band-pass filtered     
Britain Wheat 4,102 0.684 2.239 8.209 

China All grains 13,403 0.801 2.172 9.612 

    
Britain Wheat 4,102 0.684 2.239 8.209 

China Wheat 4,221 0.774 1.886 9.284 

    
China Millet 3,314 0.684 2.000 8.210 

 Rice 1st quality 4,366 0.761 2.048 9.131 

Rice 2nd quality 4,794 0.781 2.054 9.376 
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Table C.4. Spatial Aggregation for Britain 

 Baseline Aggregated 

 Unfiltered Filtered Unfiltered Filtered 

0-100 km 0.80 
(0.16) 

[n = 350] 

0.71 
(0.17) 

[n = 350] 

0.85 
(0.10) 

[n = 42] 

0.81 
(0.11) 

[n = 42] 

100-200km 0.77 
(0.16) 

[n = 788] 

0.68 
(0.18) 

[n = 788] 

0.82 
(0.13) 

[n = 162] 

0.74 
(0.13) 

[n = 162] 

200-300km 0.74 
(0.17) 

[n = 720] 

0.66 
(0.17) 

[n = 720] 

0.81 
(0.12) 

[n = 170] 

0.71 
(0.11) 

[n = 170] 

300-400km 0.73 
(0.18) 

[n = 476] 

0.65 
(0.16) 

[n = 476] 

0.80 
(0.12) 

[n = 132] 

0.70 
(0.11) 

[n = 132] 

400-500km 0.70 
(0.18) 

[n = 246] 

0.63 
(0.19) 

[n = 246] 

0.78 
(0.13) 

[n = 74] 

0.69 
(0.11) 

[n = 74] 

500-600km 0.70 
(0.19) 

[n = 64] 

0.62 
(0.23) 

[n = 64] 

0.79 
(0.19) 

[n = 20] 

0.67 
(0.15) 

[n = 20] 

Notes: All results are for Britain. Shown in the Baseline columns are results for 52 counties. In 
the Aggregated columns, the 52 counties are aggregated to 26 regions that on average closely 
resemble the size of a Chinese prefecture.  
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Figure C.1. Interest rates over time, 1770 to 1860 
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Figure C.2. Capital market integration: preferred vs. broad interest 
rates 
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Figure C.3. Sample size in terms of numbers of regions 
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