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The performance and the efficiency of the corporate bonds 
market in Paris 19th century Bourse 
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Year
1890 0,8 0,125 0,3 1,225

65% 10% 24%

1900 0,9 0,5 0,375 1,775
51% 28% 21%

1913 1,4 0,85 1,12 3,37

42% 25% 33%

Table 1. Net long-term financing amount of all the French 
companies (listed and not listed in the stock market)

Self-Financing Stocks Bonds Total
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Year 1840 1850 1860 1870 1880 1890 1900 1910
Corporate 

Bonds 0,3% 2,4% 24,1% 34,8% 29,5% 40,3% 39,8% 35,2%

Stocks 12,1% 17,7% 24,4% 25,7% 24,2% 22,1% 21,7% 27,8%

Government 
Bonds 87,6% 79,9% 51,5% 39,5% 46,3% 37,6% 38,6% 37,0%

Table 2. Market Capitalization of the Paris Bourse (foreign values excluded)
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Sectors Market share
1 Railroad (Big Companies) 15 581 232 285 69,27%
2 Bank&Insurance 4 629 826 546 20,58%
3 Colonial Companies 509 344 945 2,26%
4 Railroad (Local networks) 377 796 079 1,68%
5 Gaz 283 079 661 1,26%
6 Channels 267 429 544 1,19%
7 Transportation (excepting railroads&Channels) 260 137 424 1,16%
8 Dock & Water 179 732 510 0,80%
9 French companies working abroad 122 425 701 0,54%

10 Miscellaneous 121 742 066 0,54%
11 Forges, Foundry, Mines & Coal 100 089 495 0,44%
12 Electricity 51 568 953 0,23%
13 Real estate 9 565 514 0,04%

Total 22 493 970 722 100,00%
B���#������%��

Table 3: Corporate bond market capitalization in Paris Bourse in French francs (31/12/1900)
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Company Bonds(a) Stocks(b) a/b

Nord 1 038 815 164 231 875 000 4,5

Est 1 518 290 094 292 000 000 5,2

Ouest 1 296 716 823 150 947 918 8,6

Paris-Orléans 1 355 503 721 307 784 570 4,4

PLM 3 514 632 588 340 968 056 10,3

MIDI 954 708 126 146 319 020 6,5
Total 9 678 666 516 1 469 894 564 6,6

Table 4: Amount of the securities issues by the 6 big railroad 
companies by 1885 ( francs) 
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Sector n° lines Guara Fw n° lines Guara Fw

1 Railroad (Big Companies) 39 33% 0 39 35% 0

2 Bank 4 0 100% 9 0 75%

3 Forges, Foundry, Mines et Coal 1 0 0 4 0 0

4 Gaz 1 0 0 5 0 0

5 Colonial Companies - 0 0 1 0 100%

6 Dock&Water - 0 0 3 0 0

7 Transportation (excepting railroads&channels) - 0 0 5 0 0

8 Miscellaneous - 0 0 4 0 0

9 Railroad(Local network) 2 0 0 15 0 0

10 Real estate - 0 0 - - -

11 Channels - 0 0 1 0 0

12 French companies working abroad - 0 0 - - -

13 Electricity - 0 0 - - -

14 Insurance - 0 0 - - -

Table 5: Number of the French corporte bonds in Paris Bourse, Guaranteed by the 
government (Guara) and quoted on the Forward market(Fw)  

1858 1868

�
�

Sector n° lines Guara Fw n° lines Guara Fw

1 Railroad (Big Companies) 41 56% 0 43 56% 0

2 Bank 6 0 83% 14 0 86%

3 Forges, Foundry, Mines et Coal 7 0 0 11 0 0

4 Gaz 6 0 0 12 0 0

5 Colonial Companies 7 29% 0 17 59% 12%

6 Dock&Water 5 0 0 10 0 0

7 Transportation (excepting railroads&channels) 3 0 0 8 0 0

8 Miscellaneous 11 0 0 15 0 0

9 Railroad(Local network) 43 0 0 34 18% 0

10 Real estate 1 0 0 2 0 100%

11 Channels 3 0 0 13 0 0

12 French companies working abroad 1 0 0 2 0 0

13 Electricity - - - - - -

14 Insurance - - - - - -

1878 1888

�
�

Sector n° lines Guara Fw n° lines Guara Fw

1 Railroad (Big Companies) 51 78% 69% 44 89% 73%

2 Bank 12 0 83% 3 0 0

3 Forges, Foundry, Mines et Coal 17 0 0 15 0 87%

4 Gaz 15 0 0 22 0 0

5 Colonial Companies 11 73% 27% 16 0 0

6 Dock&Water 11 0 0 19 68% 37%

7 Transportation (excepting railroads&channels) 8 0 0 11 0 0

8 Miscellaneous 22 0 0 14 0 0

9 Railroad(Local network) 21 18% 4% 21 25% 5%

10 Real estate 1 0 0 32 31% 13%

11 Channels 17 0 100% 6 0 67%

12 French companies working abroad 6 0 0 3 0 0

13 Electricity 3 0 0 9 0 0

14 Insurance - - - 15 0 0

B���#������%��

1898 1908
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Figure 1. Evolution of the market capitalization of Paris stock exchange
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1 Railroads 3 36 24 21 19 70% 49
2 Docks & Water 2 2 2 2 7% 2
3 Transportation 1 1 4% 1
4 Gaz 1 1 4% 1
5 Electricity 2 7% 2
6 Forges, Foundries, Mines & Coal 1 4% 1
7 Real Estate 1 4% 1

Total 3 38 26 25 27 100% 57

Table 6. Evolution of the compsition of the corporate bond's index

1840 1860 1880 1900
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1910
Share in 
the index 
portfolio

The total 
number of 

bonds*

MK of Index portfolio/Total MK of the 
Corporate Bonds(%)

100 93 86 58 53
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Figure 2. Portfolio Indexes of Paris Bourse. (Base 100, 31/12/1838)
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Figure 3. General price indexes of the Paris bourse (Base 100, 31/12/1853)

0

50

100

150

200

250

300

350

07
/0

1/
18

53
04

/0
8/

18
54

07
/0

3/
18

56
01

/1
0/

18
57

06
/0

5/
18

59
07

/1
2/

18
60

04
/0

7/
18

62
04

/0
2/

18
64

01
/0

9/
18

65
05

/0
4/

18
67

06
/1

1/
18

68
03

/0
6/

18
70

05
/0

1/
18

72
01

/0
8/

18
73

05
/0

3/
18

75
06

/1
0/

18
76

03
/0

5/
18

78
05

/1
2/

18
79

01
/0

7/
18

81
02

/0
2/

18
83

05
/0

9/
18

84
02

/0
4/

18
86

04
/1

1/
18

87
07

/0
6/

18
89

02
/0

1/
18

91
05

/0
8/

18
92

02
/0

3/
18

94
04

/1
0/

18
95

07
/0

5/
18

97
02

/1
2/

18
98

05
/0

7/
19

00
01

/0
2/

19
02

05
/0

9/
19

03
07

/0
4/

19
05

02
/1

1/
19

06
05

/0
6/

19
08

07
/0

1/
19

10
04

/0
8/

19
11

07
/0

3/
19

13

Cac 40 Corp. Bonds Gov. Bonds Stocks

Franco-Prussian War

Crash of "Union 
Générale"

Regulatiopn of the 
Forward market Crash of 

"Panama"

WWI

�
�

$%��6
&��
��������.��#��*���'����6�.���"
��'�����%��2��)������
�)�2��	��+9!��
�'�

'�����&�'�"��B%
�&���+ 8���%�2���%
���%��&������
�#�����
�&���������'�&��'����������������
��

2����
���%�����)��
)��������
#%��%�����������$
"���C�'�&�#����%����#����������������
��2����
���%��

��
�'
�'�'���
������
���%�����)�&
�
�������0���4��%����"
&����'��
����%��%������#
��&����'�4����



� �!

�
#�4� ���#�� ����� �%�� &����'� ��� ���'�� �%�� (���#%� &�����#
�� ��*���� #%
�*�'� �%���� �����4� �%��

�������������%������*�����%
��"����#%�����
���%����"
&����'���$%��4��%��
���
*�������������%��

#��&��
���"��'�����?�9�&���#����&�����
��������%���������&����'��$%���&������
�#�����&�
#�'�

��
���� "��2�����%��*���������� "��'�� �
?�!!@�� 
�'��%�����#)�� ���+C@�����������$%�������

����������*��%��*�'�&�#��'�����%����
"�������%����2��
*����'��������)�&�������'�"���%����
�'
�'�

'���
����� ��� �%�� #��&��
��� "��'�� #��&
��'� ��� �%�� *���������� "��'�� 
�'� �&&������ ��� �%��

6�.��#����'����*��%��*����������"��'�
���%�����-������)��������#����������%���
�)�����

�

��

Periods
MONARCHIE DE JUILLET 110 5.09 4.03 5.57 0.47 0.28 2.20
1838-1848 (5.04) (4.27) (8.53) (3.49) (3.93) (8.88)

SECONDE REPUBLIQUE 45 2.28 -0.92 -2.26 -5.12 -6.55 -6.30
1848-1851 (20.6) (36.29) (52.14) (19.72) (36.97) (38.74)

SECONDE EMPIRE 225 6.99 4.57 8.29 1.74 -0.12 4.00 0.16*
1851-1870 (4.81) (7.33) (11.51) (3.93) (7.40) (11.93) (10.70)

TROISIEME REPUBLIQUE 527 4.07 3.82 5.25 0.53 0.16 1.77 0.83
1870-1914 (2.8) (4.30) (8.91) (2.29) (4.18) (5.59) (6.47)

ALL PERIODS 907 4.83 3.80 5.67 0.54 -0.22 1.97
1838-1914 (5.84) (9.50) (14.83) (5.23) (9.60) (11.67)

862 4.96 4.04 6.09 0.84 0.10 2.41 0.64*
(3.76) (5.25) (9.61) (2.97) (5.19) (8.14) (7.90)

CAC 40
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Portfolio Index(%)

n° of 
months

Corporate 
bonds

Gov. bonds Stocks

General Index (%)

Table 7. Average yearly returns ( Standard deviations in brackets)
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Figure 4. Volatility of the corporate bonds general index (monthly returns) 
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Average annual 
returns

Standard 
deviation

Nord(non-guaranteed) 0,09% 0,045

Lyon(guaranteed) 0,13% 0,050

Government bonds -0,26% 0,052

Student t-test 
(p-value)

Different 
averages?

Fischer-
Snedecor test 

(p-value)
Different SDs?

Chi-squared 
test (p-value)

Different 
Distributions?

Nord Vs. Lyon 0,96 NO 0,002 YES* 0.0000 YES

Nord Vs. Government bonds 0,69 NO 0,000 YES* 0.0000 YES

Lyon Vs. Government bonds 0,66 NO 0,307 NO 0.0000 YES
*Significant for 1%

Comaprision of the statistical moments and distributions

Table 8. Guaranteed and non-guaranteed bonds' return analysis 1852-1914
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Period
General Index Railroads Dock& Water Transportation Gaz Electricity

Forges, 
Foundry, 

Mines & Coal
Real Estate

MONARCHIE DE JUILLET 0,47% 0,47%
1838-1848
SECONDE REPUBLIQUE -5,13% -5,13%
1848-1851
SECONDE EMPIRE 1,75% 1,74% 1,47%
1851-1870
TROISIEME REPUBLIQUE 0,54% 0,54% 0,72% -2,56% -0,55% -0,74% -1,17% 0,87%
1870-1914
ALL PERIODES 0,55% 0,55% 0,87% -2,56% -0,55% -0,74% -1,17% 0,87%
Student t-test between sector 
and the general index (p-
value)*

- 0,997 0,667 0,237 0,849 0,658 0,920 0,197

L�:��������%��
���
*���
�����*����#
�����'���������

Table 9. Monthly average returns of the sectors
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n° Date
Corporate 

bonds
Date

Government 
bonds

1 31/03/1848 -35,31% 31/03/1848 -64,92%
2 30/09/1840 -5,34% 30/09/1870 -11,41%
3 31/10/1848 -5,04% 31/08/1870 -9,28%
4 31/07/1870 -4,94% 31/07/1870 -8,83%
5 31/05/1848 -4,59% 30/04/1859 -8,48%
6 30/04/1877 -4,14% 31/07/1914 -7,30%
7 30/04/1850 -3,43% 31/05/1849 -7,07%
8 31/08/1870 -2,79% 30/11/1848 -6,86%
9 30/04/1859 -2,76% 31/03/1854 -6,44%
10 31/05/1849 -2,74% 30/11/1854 -5,95%

-7,11% -13,65%
9,96% 18,09%

Average
Standard deviation

Table 10.The most important falls of the bond market index 1838-1914
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Mean Standard deviation Skewness Kurtosis
Value 0.54 5.23 -13.99 333.89
P-value* 0.362 - 0.0000 0.0000

Table 11. Statistical moments of monthly returns
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Figure 5. Distribution of the returns series (1838-1914)
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MONARCHIE DE JUILLET 110 -0,52 10,79
(0.028) (0.000)

SECONDE REPUBLIQUE 45 -5,42 36,53
(0.013) (0.000)

SECONDE EMPIRE 225 1,26 11,03
(0.055) (0.000)

TROISIEME REPUBLIQUE 527 -0,36 6,97
(0.000) (0.000)

Table 12. Table of  the skewness and kurtosis
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2- Jarque-Bera and Chi-squared tests of normality 
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Table 13. Tests of normality

MONARCHIE DE JUILLET 110 282.75 reject
SECONDE REPUBLIQUE 45 62.58 reject
SECONDE EMPIRE 225 663.92 reject
TROISIEME REPUBLIQUE 527 389.87 reject
ALL PERIODS 907 4167.75 reject

JB Statistics
Chi-squared 

for 5%
nomber of 

observations
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ADF test PP test Constant value Joint H0 test Result: 

H0:�
�=0 H0:�=1 Without constant**
(Sig. for 5%) (Sig. for 5%) (t-stud) (Sig. for 5%)

MONARCHIE DE JUILLET 110 0 -2.02 -5.21 0.22 2.15 ARIMA(0,1,0)
(-2.88) (-14) (2.02) (4.63) Random Walk 

(DS)
SECONDE REPUBLIQUE 45 1 -0.50 -0.82 0.08 0.89 ARIMA(1,1,0)

(-2.93) (-13.3) (0.53) (4.86) DS

SECONDE EMPIRE 225 2 -3.01 -15.89 0.15 4.61 ARIMA(2,1,0)
(-2.88) (-14) (3.01) (4.63) DS

TROISIEME REPUBLIQUE 527 2 -2.10 -2.63 0.02 3.44 ARIMA(2,1,0)
(-2.86) (-14) (2.14) (4.59) DS

ALL PERIODS 907 7 -1.87 -6.99 0.02 1.88 ARIMA(7,1,0)
(-2.86) (-14.01) (1.89) (4.59) DS

the prices follow
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Table 14. Unit Root test (DS) of the sub periods*
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