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Appendix A    Price Data for Canadian Markets 

 

The main source of wheat prices for Canada is derived from the work of Geloso (2019) and Geloso 

and Lindert (2020) who used the accounts books of religious congregations around Quebec City from 

1688 to 1858 to create a price series for wheat and flour. The prices were reported in minots (a French 

unit of volume which reflects the cultural background of the area) and in livres (a French monetary 

unit). Geloso argues that these prices are close to retail prices. Ouellet et al. (1982) provided the same 

information for retail wheat prices in Montreal from 1767 to 1858. There is also a series for flour but 

there are gaps in it. To complete the Montreal wheat prices pre-1767, we used the prices reported by 

Dechêne (1994). The prices in Montreal were reported in the same units as for Quebec City. We used 

the conventional conversion ratios from minots to bushels provided by Canadian historians (Rousseau 

1983; Geloso 2019b) and the exchange rates provided by McCullough (1984) are used to convert from 

livres to shillings Sterling. This allowed us to create price series for Quebec and Montreal that cover 

the period from 1720 to 1858. The price data for Ontario was taken from the work of McCalla (1993). 

We used his retail prices for Central Ontario because they had the longest continuous coverage and 

the fewest gaps of all his series. His prices were reported in shillings of the Halifax denomination 

(which was below 1:1 with the Sterling) per bushels. We also used the exchanges rates McCullough 

(1984) provided to convert to Stirling.  

 Are these series representative of what was happening in the hinterland? We can answer in the 

positive thanks to recent work by Geloso (2022). Using the coefficient of variation (standard deviation 

divided by the mean) of prices between Quebec City and Montreal in 1828-1832, Geloso finds a value 

of 0.134. He then compared this with the census of 1831 which provided a cross-section of wheat 

prices for more than 200 parishes in Quebec spanning all over the entire colony. He found a coefficient 

of variation of 0.097 – a trivial differences with the Quebec City and Montreal one. This suggests that 
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we can use these two important port cities as evidence to speak about market integration from 

Canada’s vantage point. In addition, Geloso also employed the wheat price data for 13 rural parishes 

between 1764 and 1839 near Montreal produced by Ouellet et al. (1982) using tithe records. These 

series were unbalanced as many years were missing and the gaps differed by parish. Nevertheless, he 

inspected whether the coefficient of variation in each of these parishes with Montreal followed the 

same trend as the coefficient of variation between Montreal and Quebec City. The effect of time post-

1760 was towards a -0.008 per annum in the coefficient of variation for Quebec City and Montreal. 

On average, the average coefficient of variation between Montreal and each of the 13 rural parishes 

showed a time trend of -0.005. This further reinforces our belief that, although we would have 

preferred a broader sample of cities, Montreal and Quebec City speak to market integration.  
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Appendix B    Pre-estimation Analysis 

Figures B1-B2 shows the recursive analysis of an unrestricted VAR 

  

 

Figure B1: Backward recursively estimated VAR coefficients 

Note: Backward recursively estimated coefficients with end year fixed at 1857. Panel A shows the estimated coefficients 

for the relationship between 𝑝𝑢𝑘 and the lagged variables 𝑝𝑢𝑘 , 𝑝𝑢𝑠 and 𝑝𝑐𝑎 . Panel B shows the estimated coefficients for 

the relationship between 𝑝𝑢𝑠 and the lagged variables 𝑝𝑢𝑘 , 𝑝𝑢𝑠 and 𝑝𝑐𝑎 . Panel C shows the estimated coefficients for the 

relationship between 𝑝𝑐𝑎 and the lagged variables 𝑝𝑢𝑘 , 𝑝𝑢𝑠 and 𝑝𝑐𝑎 . 
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Figure B2: Forward recursively estimated VAR coefficients 

Note: Forward recursively estimated coefficients with start year fixed at 1760. Panel A shows the estimated coefficients 

for the relationship between 𝑝𝑢𝑘 and the lagged variables 𝑝𝑢𝑘 , 𝑝𝑢𝑠 and 𝑝𝑐𝑎 . Panel B shows the estimated coefficients for 

the relationship between 𝑝𝑢𝑠 and the lagged variables 𝑝𝑢𝑘 , 𝑝𝑢𝑠 and 𝑝𝑐𝑎 . Panel C shows the estimated coefficients for the 

relationship between 𝑝𝑐𝑎 and the lagged variables 𝑝𝑢𝑘 , 𝑝𝑢𝑠 and 𝑝𝑐𝑎 . 

Table B1: Wald test for structural breaks 

Independent variable Wald test 𝒑-value 

Testing 1783 and 1822 together 

𝑝𝑢𝑘 13.2594 0.5140 

𝑝𝑢𝑠 20.3549 0.1193 

𝑝𝑐𝑎 24.9768 0.0348 

Testing 1783 

𝑝𝑢𝑘 1.2845 0.9888 

𝑝𝑢𝑠 5.3673 0.6152 

𝑝𝑐𝑎 11.1328 0.1329 

Testing 1822 

𝑝𝑢𝑘 12.0257 0.0997 

𝑝𝑢𝑠 12.7695 0.0779 

𝑝𝑐𝑎 11.4731 0.1193 
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Note: This table shows the test statistics for the Wald test looking for known structural break dates. 𝐻0: no structural 

break. The first part shows the statistic when testing both break dates together.  

The following is the analysis of the unrestricted VAR, to assure the model is well specified. 

  

Figure B3: Selection-order criteria for the period 1760-1783 

  

Figure B4: Selection-order criteria for the period 1783-1822 
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Figure B5: Selection-order criteria for the period 1822-1857 
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Figure B6: Johansen tests for cointegration 1760-1783 

  

 

Figure B7: Johansen tests for cointegration 1783-1822 
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Figure B8: Johansen tests for cointegration 1822-1857 
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Figure B9: Recursively calculated trace statistics for cointegration rank, 1760-1783 

Note: The start year is held fixed while the end year changes. Panel A represents the trace statistic for the null hypothesis 

𝐻0: 𝑟𝑎𝑛𝑘 ≤ 0. Panel B represents the trace statistic for the null hypothesis 𝐻0: 𝑟𝑎𝑛𝑘 ≤ 1. Panel C represents the trace 

statistic for the null hypothesis 𝐻0: 𝑟𝑎𝑛𝑘 ≤ 2. The dashed lines represent the critical values at the 5% level.  
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Figure B10: Recursively calculated trace statistics for cointegration rank, 1783-1822 

Note: The start year is held fixed while the end year changes. Panel A represents the trace statistic for the null hypothesis 

𝐻0: 𝑟𝑎𝑛𝑘 ≤ 0. Panel B represents the trace statistic for the null hypothesis 𝐻0: 𝑟𝑎𝑛𝑘 ≤ 1. Panel C represents the trace 

statistic for the null hypothesis 𝐻0: 𝑟𝑎𝑛𝑘 ≤ 2. The dashed lines represent the critical values at the 5% level.  
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Figure B11: Recursively calculated trace statistics for cointegration rank, 1822-1857 

Note: The start year is held fixed while the end year changes. Panel A represents the trace statistic for the null hypothesis 

𝐻0: 𝑟𝑎𝑛𝑘 ≤ 0. Panel B represents the trace statistic for the null hypothesis 𝐻0: 𝑟𝑎𝑛𝑘 ≤ 1. Panel C represents the trace 

statistic for the null hypothesis 𝐻0: 𝑟𝑎𝑛𝑘 ≤ 2. The dashed lines represent the critical values at the 5% level.  
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Figure B12: Regression results from the cointegrated VAR, 1760-1783 
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Figure B13: Regression results from the cointegrated VAR, 1783-1822 
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Figure B14: Regression results from the cointegrated VAR, 1822-1857 
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Appendix C    Recursive CVAR Analysis 

 

 

 

Figure C1: Forward recursively estimated coefficient and p-values for the period 1760-1783 

Note: The start year is fixed at 1760 while the end year changes. Panel A illustrates the estimated beta coefficient from 

equation 2, while the dashed lines represent 2x standard errors. Panel B illustrates the p-value for acceptance of the 

imposed restrictions. 
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Figure C2: Forward recursively estimated coefficients and p-values for the period 1783-1822 

Note: The start year is fixed at 1783 while the end year changes. Panel A illustrates the estimated beta coefficient between 

the UK and the US from equation 3, Panel B illustrates the estimated beta coefficient between the UK and Canada while 

in both, the dashed lines represent 2x standard errors. Panel C illustrates the 𝑝-value for acceptance of the imposed 

restrictions. 
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Figure C3: Backward recursively estimated coefficients and p-values for the period 1783-1822 

Note: The end year is fixed at 1822 while the start year changes. Panel A illustrates the estimated beta coefficient between 

the UK and the US from equation 3, Panel B illustrates the estimated beta coefficient between the UK and Canada while 

in both, the dashed lines represent 2x standard errors. Panel C illustrates the 𝑝-value for acceptance of the imposed 

restrictions. 
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Figure C4: Backward recursively estimated coefficients and p-values for the period 1822-1857 

Note: The end year is fixed at 1857 while the start year changes. Panel A illustrates the estimated beta coefficient between 

the Canada and UK from equation 4, Panel B illustrates the estimated beta coefficient between the US and Canada while 

in both, the dashed lines represent 2x standard errors. Panel C illustrates the 𝑝-value for acceptance of the imposed 

restrictions. 
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Appendix D    Results including Central Ontario  

The following shows the results of the CVAR analysis when including price data for Central Ontario 

in the Canadian average price. Observations for Central Ontario start only in 1787, so the results for 

the first period (1760-1783) are not affected by the inclusion of the additional observations. Figures 

1D and 2D illustrate a comparison between the estimated alpha and beta coefficients from equations 

3-4 and D2-D3.  It can be seen that there are no statistically significant differences. 

Estimated equation for the period 1760-1783 

 [

∆𝑝𝑢𝑘𝑡

∆𝑝𝑢𝑠𝑡

∆𝑝𝑐𝑎𝑡

] = [
0
0

−𝟎. 𝟒𝟗𝟗𝟎
] [{𝑝𝑐𝑎 − 0.5972𝑝𝑢𝑠 − 𝟎. 𝟎𝟑𝟖𝟗}𝑡−1] + ⋯ (D1) 

𝐶ℎ𝑖2(3)  =  0.8516 [0.8371]   

 

Estimated equation for the period 1783-1822 

 [

∆𝑝𝑢𝑘𝑡

∆𝑝𝑢𝑠𝑡

∆𝑝𝑐𝑎𝑡

] = [
0 0

−𝟎. 𝟓𝟎𝟓𝟗 0
0 −𝟎. 𝟐𝟖𝟖𝟕

] [
{𝑝𝑢𝑠 − 𝟎. 𝟒𝟔𝟑𝟔𝑝𝑢𝑘}𝑡−1

{𝑝𝑐𝑎 − 𝟏. 𝟓𝟐𝟓𝑝𝑢𝑘}𝑡−1
] + ⋯ (D2) 

𝐶ℎ𝑖2(6) = 6.7040 [0.3491]  

 

Estimated equation for the period 1822-1857 

 [

∆𝑝𝑢𝑘𝑡

∆𝑝𝑢𝑠𝑡

∆𝑝𝑐𝑎𝑡

] = [
−𝟎. 𝟕𝟎𝟗𝟕 0

0 0
0 −𝟎. 𝟗𝟒𝟏𝟕

] [
{𝑝𝑢𝑘 − 𝟎. 𝟓𝟎𝟒𝟓𝑝𝑐𝑎 + 𝟎. 𝟎𝟎𝟔𝟎𝑡}𝑡−1

{𝑝𝑐𝑎 − 𝟎. 𝟖𝟒𝟑𝟔𝑝𝑢𝑠 + 𝟎. 𝟎𝟎𝟐𝟑𝑡}𝑡−1
] + ⋯ (D3) 

𝐶ℎ𝑖2(4) = 6.9233 [0.1400]  
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Figure D1: Comparison of point estimates with and without Central Ontario included in price 

data (1783-1822) 

Note: Panel A illustrates the estimated alpha coefficients from equations 3 (without Ontario) and D2 (with Ontario) and 

Panel B illustrates the estimated beta coefficients from equations 3 (without Ontario) and D2 (with Ontario). Reported 

confidence intervals are at the 5% level. 

 



27 

 

 

Figure D2: Comparison of point estimates with and without Central Ontario included in price 

data (1822-1857) 

Note: Panel A illustrates the estimated alpha coefficients from equations 4 (without Ontario) and D3 (with Ontario) and 

Panel B illustrates the estimated beta coefficients from equations 4 (without Ontario) and D3 (with Ontario). Reported 

confidence intervals are at the 5% level. 

 

 


