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Fig. 1: Prices of shomai and choaimai.

\ (Monme}
200 S

Shomai
180 — — — Choaimai

160 |
Great Famine of Tenmei

140 + (

120

100

AR VRN |
LLLATITAL

Period

20
1759 1769 1779 1789 1799 1809 1819 1829 1839 1849 1859

Fig. 2: Seasonal fluctuation of spot and futures prices.
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Fig. 3: Average prices in the spring and summer markets.
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Table 1 Tast of rational expectation: unbiasedeness.

1760-1827 Jan. Feb. Mar. Apr. May Jur. Jul Aug. Sep. Oct. Nov. Dec.

a -116 -.056 -732*  -085 1146 1031 % 155 188 -.348 ¥ 278 -.068 -209
(344) (:304) (:163) (128) (446) (:465) (423) (279) (121) (355)  (239) (092)

[ 1.023 1.010 1173 = 1.020 TI7 742 960 .953 1,087 ¥ 933 1.011 1.046 **
(:083) (073) (039) (.031) (110) (115) (104) (.069) (.030) (.086) (.058) (022)

R* .749 772 939 .950 424 405 594 769 .958 .701 834 975

D.w. 1.693 1712 1.729 2574 1.648 1517 1510 1619 1.499 1.555 1.883 1.054

F(0, 1) 1.379 875 13.879 ** .355 3295 * 2751 % 166 261 4.332 % 318 3.388 =+ 19.829 ***

1830-1864

a -478 -.608 -744 ** -937 o -664 -1.054 -1.029 -551 -.832 -.261 -.280 -.361
(486) (:359) (:344) (.283) (.663) (:530) (.628) (.446) (:301) (.363) (-202) (153)

B 1127 1.154 1.182 1.224 1.188 1.287 1.281 1161 1.216 1.081 1.073 1.090
(.109) (.080) (.077) (.063) (:153) (123) (.146) (:103) (.069) (.081) (.045) (.034)

rs .829 .896 .904 937 711 812 753 .835 926 876 .958 976

D.W. 1.028 985 1.021 1127 1.847 1190 1.330 1314 1.065 1.881 2122 2,028

F(0,1) 6.049 9.716 *** 10.088 *** 15548 *** 9539 ** 23,933 ** 18285 *** 17.377 ** 25366 *** 8.776 *** 7.271** 11814 **

1760-1864

o -752 681 -.891 -615 =592 -1.062 -1.365 -.907 -928 -492 -454 -475
(:229) (:185) (122) (.106) (327) (327 (311) (210) (.109) (.200) (116) (.063)

B 1.180 1.163 1.213 1.149 1155 1.269 1.344 1.230 1.233 1124 1.107 1112
(.054) (.043) (.029) (.025) (.079) (079) (.075) (.051) (.026) (.047) (027) (.015)

R? 867 .899 955 962 724 748 792 876 963 .883 .950 985

D.Ww. 1424 1.630 1417 1.779 1.728 1423 1.370 1434 1.145 1.606 1.940 1.665

FO. 1) 6.143 ¥+ 7.926 *** 28,881 ** 22149 *** 5325 *™ 9858 ** ' 16,373 *** 17.378 *** 55423 *** 7527 7745 28258 ™+

Brenner and Kroner (1995)

Alog St =a +  Alog ft,t-l + 6 (log ft—l,t-2_|09 St-l) + &t 2

A St t ft,t-l t t-1
(o, B,y) (0,1, 1)

@ (€))
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Table 2 Tests for unit root.

SPOT FWD 5% Critical

N DF  ADF(1) DF  ADF() Value

Jan. 1 52 -4.72 -3.99 474 -4.07 (-2.92)
IT 52 -4.68 -3.95 -4.69 -4.02 (-3.50)

Feb. I 60 -434 547 -4.66 544 -2.91)
IT 60 -430 541 -4.62 538 (-3.48)

Mar. 1 62 5.62 446 5.73 -454 (-2.91)
IT 62 5.57 -4.40 5.67 -4.48 (-3.48)

Apr. I 56 -5.94 -4.08 5.66 -3.80 (-2.91)
LT 56 -5.94 -4.09 569 -3.84 (-3.49)

May I 58 -5.48 5.48 5.36 -5.61 (-291)
LT 58 -5.75 -5.84 5.65 -6.04 (-3.49)

Jun. I 65 545 5.25 5.71 -4.97 (-2.91)
IT 65 559 545 -5.87 517 (-3.48)

Jul. 1 61 -4.99 -4.91 512 -5.09 (-2.91)
LT 61 515 -5.16 -5.27 535 (-3.48)

Aug. 1 61 470 -4.50 5.21 -4.66 (-2.91)
LT 61 -4.86 -4.75 -5.33 -4.84 (-3.48)

Sep. I 58 -5.02 -4.42 5.18 -4.67 (-2.91)
LT 58 -5.21 -4.67 533 . -4.88 (-3.49)

Oct. 1 50 478 -3.51 517 -3.88 (-2.92)
LT 50 -4.83 357 -5.20 392 (-3.50)

Nov. I 62 547 491 5.70 478 (-2.91)
IT 62 543 -4.87 -5.65 471 (-3.48)

Dec. I 58 5.65 -5.10 -5.67 -4.89 (-291)
1T 58 5.64 -5.08 -5.63 -4.85 (-3.49)

Note: T=1760-1827. I: Intercept, T: Trend. N: Number of observations.

Table 3 Error correction model of unbiasedness.

Jan. Feb. Mar Apr. May Jun. Jul. Aug. Sep. Oct. Now. Dec.
Observations 43 55 58 48 54 64 56 56 50 40 59 52
R? .965 944 .965 958 951 944 .818 .823 953 .879 951 985
DW 1.473 1.596 1.807 1.518 2.435 1.998 2.152 2.094 1.770 1.917 2.002 1.831
o -.008 -.009 -.006 .000 010 .008 014 .013 .000 .005 -.026 -.012

(.005) (006)  (005)  (005)  (007)  (005) (012) (012) (004 008) (007  (004)

B .981 976 1.042 1.022 1.148 1.029 1.128 1.038 .998 911 981 1988
(.035) (039) (028 (0320 (041  (.033) (087 (075)  (.035) (055) (0290  (019)

3 .843 715 710 1.328 .446 .585 .638 796 750 .852 (134 624
(091} (.175) (.136) (127 (127) (107) (.133) (127 (141 (189) 127 (117

F(,1,D 2.713 2.936° 3.242° 2296 121717 7.893 3.797" 1503 1.169 1.1656  20.410™ 22.164™

Note: T=1760-1827. *** (**} (*) is significant at 1 (5) (10) % level, respectively.
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Fig. 5: Seasonal patterns of futures premium.
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Fig. 6: Impact of the Government order of 1762 on the futures premium.
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Note: In December 1761 the Shogunate issued a government order to levy a tax named Goyokir
on rich marchants in Osaka in order to purchase rice.
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