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APPENDIX 1: NATURE AND SOURCES OF THE DATA

This appendix briefly discusses the nature and sources of the data
used in the model. (The data set is presented at the end of this
Appendix in Tables 9, 10, and 11.) The data related to the monthly
distribution by categories under the PFDS were collected from the Food
Planning and Monitoring Unit, Ministry of Food, for the period 1972/73
to 1987/88. Those data were converted into seasonal figures
corresponding to the different seasons:

Season I: July-October
Season Il: November-February
Season III: March-April
Season IV: May-June

This way of defining the seasons conflicts somewhat with the ideal
basis for defining the seasons, corresponding to seasonal price shifts,
presented below:

Seasonal Indexes of
Monthly Prices

Season I:  September-October (pre-aman) 102.50, 103.81

Season II: November-February (aman) 96.65, 91.31, 95.6, 99.44
Season III: March-April (pre-boro) 104.73, 108.40
Season IV: May-August {boro/aus) 101.26, 98.45, 99.0, 98.57

The Tatter approach to defining the seasons captures the two lean
seasons (I and III), which are characterized by peak seasonal prices,
and the two harvest seasons (Il and IV), which are characterized by
seasonal troughs in prices. However, since season IV cuts across a
fiscal year, the months in seasons I and IV had to be adjusted to
conform to the availability of data, as well as to facilitate
presentation of the results by fiscal year.

The procurement and issue prices for both rice and wheat, with the
effective dates for the different periods, were collected from
Bangladesh Bureau of Statistics (BBS) Statistical Yearbooks, from Food
Situation Reporis published by Food Planning and Monitoring Unit, and
from other sources at the Ministry of Food. These were distributed over
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the different seasons using the effective dates for each price. Data on
the monthly price of rice (coarse, wholesale variety) were compiled from
the Directorate of Marketing, Government of Bangladesh. All these
nominal prices were deflated by the indexes of the prices of
manufactured consumer goods to convert them into real prices.

Data on foodgrain production, both rice and wheat and by variety,
as well on income (GNP at constant 1972/73 prices) were available from
the Bangladesh Bureau of Statistics Statistical Yearbooks annually by
fiscal year (July-June). These data were converted into seasonal
figures by the following procedure.

Estimates of the quantities of rice harvested each month were
derived on the basis of the historical percentages of crops harvested
each month in the World Bank study on food policy issues in Bangladesh
(World Bank 1979). It gave the following monthly percentages for the
three rice crops, aus, aman, and boro:

July 35 percent of aus January 5 percent of aman
August 55 percent of aus February no harvest
September 10 percent of aus March no harvest

October 3 percent of aman April 10 percent of boro
November 50 percent of aman May 65 percent of boro
December 42 percent of aman June 25 percent of boro

These monthly percentages were then applied to the yearly
production of aus, aman, and boro rice as published in the Bangladesh
Bureau of Statistics Statistical Yearbooks to derive estimates of the
rice harvested each month, which were then distributed over different
seasons as defined earlier. For wheat, the harvest season was
identified as the months of March, April, and May, each of which was
assumed to account for one-third.

These monthly percentages of crops harvested provide the following
seasonal shares (as defined in this paper) for the different rice crops
harvested in Bangladesh:

Season I 100 percent of aus plus 3 percent of aman
Season II 97 percent of aman
Season II1 10 percent of boro
Season Iv 90 percent of boro

Alternatively, the following pattern of seasons for harvesting the
major rice crops by variety could have been used to capture the recent
changes in the harvesting period induced by the dissemination of high-
yielding variety technology:
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Local aus July-August
High-yielding variety aus August-September
Local transplant aman December-January
Local broadcast aman November-December
High-yielding variety aman January-February
Local boro April-May

High-yielding variety boro June-July

With this information, the data on yearly production of rice
available from Bangladesh Bureau of Statistic by different crop variety
could be distributed over the different seasons as follows:

Season I 100 percent aus (local and high-yielding variety plus 50
percent of high-yielding variety boro)

Season I1 100 percent of aman (local and high-yielding variety)

Season II1 50 percent of local boro

Season IV 50 percent of local boro plus 50 percent of high-yielding
variety boro

The annual figures on GNP (at constant 1972/73 prices) collected
from the Bangladesh Bureau of Statistics Statistical Yearbooks were
distributed over the different seasons in the following way. It was
assumed that income originating from agriculture was proportional to the
seasonal production of rice, while nonagricultural income could be
distributed uniformly over the different seasons, since there is hardly
any basis for deriving its seasonal shares. In other words,

Yit = mitath + (n,/12)(1 - at) th
where

= seasonal income i in year t,

m, = seasonal share of rice in total production in year t,
= annual GNP at constant 1972/73 price,

= share of the agricultural sector in total GNP, and

= number of months in season 1.



Table 9--Selected variables of the data set for the disaggregated model:

public market operations

Variables
Year Season MRD OMSR NRD MWD OMSW NWD ORrRP MPR QuP MPY
(1,000 metric tons)

1872/73 I 238.170 4.315 12.810 786.204 4] 101.731 1] 239.846 0 859,789
II 119.933 0.040 1.222 478,887 0 55.468 0 118.807 0 651.448
1T 26.950 0 0.007 344,292 0 16.744 o 37.603 0 653.480
v 25.477 0 0.004 426.385 0 22.495 0 0 o 309.871
1973/74 I 30.312 0 ] 813,518 4 28.245 0 83.336 D 744.947
I 47.108 ] 0 463,218 0 14.187 72.157 0 0 272.368
III 24.138 0 0.0030 242 .858 0 5.488 0 0 0 254.075
Iv 23,745 0 0.0030 257.550 0 5.405 | 0 i 363.835
1874/75 I 44.02% 0 1.249 573.868 0 58.668 1] 35,570 0 587.421
11 32.298 0 1.878 466,403 0 58.227 100.613 39.635 +] 645.350
IT1 50.406 0 0.164 201.906 ] 23.861 0 63.010 4] 280.498
1V 52.145 0 0.334 194 .802 0 19.158 28.546 132.119 0 616,894
1975/76 H 183.942 0 0.079 529.812 0 20.878 38.619 172.771 0 519.329
I 168.364 0 1.227 319.91% 4] 61.092 463.432 155,493 [+ 423,797
17 65.921 ] 3.023 56.778 0 93.813 1.018 14,228 0 17.277
v 76.910 10.347 1.244 52.026 0.987 47.891 0 51.831 0 133.135
1976/77 I 213.917 21.432 0.874 174.161 7.875 30.818 8.130 76.222 0 131.102
Il 198.964 10.834 0.218 153,163 10.27¢ 67.091 227.651 33.537 0 195,128
III 153.452 0.209 0.574 74.508 7.804 41,248 72.157 0 3.048 43.700
v 148.963 0.185 0.388 101.715 0.968 13.299 9.148 85,369 0 260.172
1977/78 I 231.046 0.077 0.092 434,981 5.301 54.851 3,048 226.634 0 769.338
II 162.184 0 0.101 309.805 0.232 99.783 463.432 71.141 [ 193.097
I11 107.133 0 0.117 121.468 o} 89.177 41.668 6.097 4.065 155.483
v 98,858 0.006 0.403 116.742 0.003 35.754 39.635 0 7.114 242,885
1978/79 I 202.344 0.093 1.096 299,824 24.754 22.602 88.418 0 2.032 591.486
II 170,533 0 0.002 307.512 16.640 69,385 172.771 20.326 0 413.634
III 91.618 0.166 0.003 14]1.841 §.283 105.266 42.684 20.326 35.570 4]
1y 103.837 0.136 0.034 181.176 12.674 65.171 2.032 16.260 14.228 102.646

(cont inued)

_LZ_




Table 9, continued

Variables
Year Season MRD OMSR NRD MWD OMSW KWD QRP MPR QWP NPW
(1,000 metric tons)

1979/80 I 268,444 0.588 0.032 458.176 83.683 153,638 0 514.247 0 1,047.805
II 213.868 0 0.004 357.507 37.991 149.548 170.738 146.347 ] 275.417
ill 120.217 0 0.044 158.253 0.121 115.865 7.114 46.749 91.467 275.417
v 82.164 0 0.004 144.211 g.022 77.931 49.798 15,244 34,554 487.824
1980/81 I 173.143 8 G.0t4 248,727 0.019 114.016 281.515 9.146 28.456 752.062
It 132.817 0 0.114 244 .305 0.075 87.655 460.383 55.896 0 56.912
II1 73.078 0 0.119 186.011 0 135.172 65.043 20.326 28.472 78.255
v 70.483 0 0.112 150.381 0 115.163 47 .766 o 120.939 116.874
1981/82 I 195.968 1.778 1.001 255.922 4.006 48.714 160.575 0 12.195 519.329
11 227.583 12.522 0.259 349.957 1.868 114,074 125.004 19.308 0 31.505
III 9¢.256 35.865 0.495 147.431 3.346 126.652 0 44.717 1.016 296.759
v 89.945 1.983 1.011 130.631 0.984 77.789 4.065 84.352 0 237.814
1882/83 I 273.579 31.546 0.017 358.008 70.468 70.971 2 210 0 h81
11 132.747 29.207 0.004 322.143 9.791 195.5586 94 61 0 632
II1 71.95%4 1.341 0.002 107.051 0.587 144 852 0 45 21 30
v 54.754 1.326 0.002 83.273 0.105 77.664 iz 0 -3 281
1883/84 I 134.985 7.474 3.813 315.048 47.967 50.588 57 17 0 597
11 112.884 0.851 0.481 333.270 35.478 207.133 83 59 0 4186
II1 87.389 36.511 0.122 146.142 7.754 185.873 3 72 66 367
v 86.889 12.225 0.367 138,888 11.855 92.593 11 37 52 504
1984/85 I 166.581 33.564 0.216 515.412 107.324 238.112 3 346 3 544
11 118.783 8.314 0.170 455 116 57.301 374.610 46 227 0 1,084
111 45,930 1.834 0.085 119.257 3.141 191.857 2l 98 162 257
v 27.092 1.284 1.464 55,721 0.001 115.882 60 24 45 0
1985/86 I 105.649 6.591 51,738 234.003 34.944 61.654 70 12 7 437
I1 62.289 1.088 23.531 206.909 13.479 233.014 130 9 0 138
II1 32.738 5.988 0.844 67.243 0.247 166.728 9 14 97 278
v 31.232 3,883 .785 63,307 0.324 77.184 22 0 31 310

{cont inued)
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Table 9, continued

Variables
Year Season MDD OMSR NRD MWD DMSW NWD QrRP MPR QP MPW

{1,000 metric tons)

1986/87 I 118.606 50.468 6.668 259.109 65.127 57.569 ] 23 1 525
Ii 65.331 3.068 0.78% 296 .813 40.814 291.495 23 56 0 214
111 84.758 49.445 8.370 143.199 4.115 206.162 0 81 21 329
v 54.161 30.593 0.041 124.294 2.851 92.387 107 100 30 439
1987/88 I 145.330 91.467 5.081 437.008 70.124 172.771 35 300 2 872
Il 115.858 20.328 ¢ 285.743 12.195 378.063 49 168 0 962
I 52.847 10.163 o 84.352 3.048 137.200 0 34 51 248
Iv 21.342 4.085 ¢ 59.961 ¢ 110.776 204 81 19 246

Sources: Bangladesh Bureau of Statistics, Statistical Yearbook (Dhaka: BBS, various years):; Bangladesh Ministry of Food, Food Planning
and Monitering Unit, Food Situation Reports (Dhaka: Ministry of Food, various years); and Directorate of Agricuitural
Marketing, unpublished data.

Notes: 1 is the pre-aman season {July-October), II the eman season {November-February), III the pre-borc season (March-April}, and IV
the boro seasen (May-June).

MRD = Ration distribution (monetized channels) of rice.

OMSR = Open market sales of rice,

‘NRD = Public distribution of rice through non=monetized charnels,
MWD = Ration distribution [(monetized charnels) of wheat,

OMSW = Open market sales of wheat,

NWD = Public distribution of wheat through non=monetized channels,
QRP = Domestic procurement of rice,

MPR = Import of rice,

QWP = Domestic procurement of wheat, and

MPW = Import of wheat.
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Table 10--Selected variables of the data set for the disaggregated model: foodgrain supply,
income, and population

Variables
Year Season 0SR 0sW OR Qw IR i MSR MSW Y pPOP
{1.000 metric tons) (Taka) (miilions)

1972/73 I 33.537 269.319 2,441 0 873.384 1,129.109 2,696.29%6 887.936 13,723 74.3
11 27.440 178.868 5,418 0 146.347 83D0.317 5,540.196 534.356 20,724 74.73
ITI 23.374 205,292 207 60 60.978 858.773 233.957 421.037 4,022 75.17
v 33.537 465,465 1,864 30 33.537 775.436 1,889,481 478.881 5,796 75.17
1973/74 1 9.146 260.172 3,003 0 92.483 1,005.120 3,033.312 B41.763 15,748 76.4
IT 38.619 351.638 5,498 0 110.776 624.008 6,473.951 477 405 23,234 76.84
111 60.978 111,793 222 73 60.978 365.868 246,142 321.347 4,237 77.29
Iy 34.554 116.874 1,998 36 34.554 480.709 2,021,748 298.955 6,216 77.25
1974775 I 11.179 204.276 3,039 0 46.748 791.697 3,084.278 638.539 16,8690 78.0
II 4.065 103.862 5,820 0 144 .314 748.013 5,753.582 524,631 22,843 78.45
111 105.695 148,379 225 77 168.705 428.878 275.571 302.767 4,614 78.81
Iv 112.809 201.227 2,024 38 273.384 818.121 2,048.023 251.950 6,711 78.91
1975/76 I 214,438 546 .769 3,440 0 425,829 1,066.098 3,585.402 550.691 18,843 79.9
II 227.651 487 .824 6,833 g0 846.577 911.621 ©,54D.158 381.008 26,469 80.36
111 604,698 461,400 229 143 619.843 478.677 296,928 293.592 5,238 80.83
1y 540,671 353.672 2,058 71 582 .502 486.807 2,146,503 167.005 7,313 80.83
1976/77 I 467.498 368.916 3,218 1] 551.850 500.019 3,446.094 212.852 18,872 81.7
IT 299.808 284 .564 6,698 0 560.897 479.693 6,680.365 230.534 17,707 82.18
I1] 331.313 236.797 185 171 403.471 283.547 247.078 291.910 5,356 82.66
v 216.471 160.575 1,484 84 310.987 420.748 1,624,390 199.984 6,955 B2.66
1977/78 I 136.184 285.580 3,326 0 365.868 1,054.919 3,554.167 495,134 20,007 83.7
11 104 678 495 954 7,188 0 638.252 689.051 6,897.853 409.821 29,510 84.19
111 448188 259.156 224 230 495.954 418.715 289,582 436.580 6,035 84.68
v 372.982 202.243 2,015 113 412.617 452.253 2,074,832 258.385 8,011 84.68

{cont inued)
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Table 10, continued

Variables
Year Season DSR 0SwW QR [+ IR Fi'} MSR MSW Y POP
{1,000 metric tons} (Taka) {millions)

1978/79 I 300.824 299.808 3,510 0 389,242 893.327 3,825.110 345,148 21,573 85.6
11 160.575 535.580 7,206 D 353.672 949.224 7,203.764 383.538 30,703 86.1
II1 215.455 509.166 193 393 278.486 544,736 242.1035 612.821 5,417 86.6
v 156.510 273.384 1,736 183 174.803 390.259 1,837.975 437.794 8,240 86.5
1979/80 i 64.026 146,347 3,028 0 578.274 1,194.152 3,297.068 695.508 21,489 87.7
IT 297.775 497.905 7.084 G’ 614.861 768.322 7,127.133 545,047 31,043 88.21
III 393.308 225.618 243 717 447 .172 592 .502 356.147 899.773 6,604 88.72
v 316.065 320.134 2,185 353 381.112 842.512 2,227.3B% 540.612 9,135 88.72
1880/81 1 238.830 554,839 3,172 Q 579,492 1,335.418 3,363.543 334.301 23,464 89.9
II 345.542 988.859 7.603 0 861.822 1,045.772 7,275.548 332.036 32,946 90.42
III 684 _986 689.214 259 720 770.355 806.947 267.154 1,011.711 7,228 90.95
v 648,399 581.323 2,330 355 696,165 819.137 2,352.830 499 584 9,791 90.95
1981/82 I 606.731 601.649 3,431 0 767.306 1,133.174 3,464.172 296,447 24,431 91.58
II 548.802 800.844 2,883 0 693.116 832.349 6,998.360 9i4.414 7.264 92.67
ITI 430,611 342,493 310 638 475,628 640.268 438.617 G914.414 7,264 92.67
Iv 799 .808 356.721 2,792 314 388.226 584 535 2,860.875 523.405 10,588 92.67
1982/83 I 338 277 3,242 0 550 858 3,545.11 489,448 25,323 93.6
I 314 3az 7.256 0 469 974 7,323.958 527.491 33,476 133
111 433 433 942 734 478 484 1,015.338 965.491 7,371 94.69
IV 283 214 3,142 361 355 498  3,126.082 519.043 11,461 94 .69
1983/84 I 290 321 3,405 D 364 §18 3,494,272 413.605 26,152 85.7
11 188 4381 7.571 0 330 907 7,801,717 575.881 35,195 96.26
[ir 201 320 220 812 276 753 451.024 1,085.770 7,634 96.8?2
v 146 408 2,967 400 194 964 3,055.482 591.336 11,5186 96.82
1984/85 I a0 710 2,974 0 439 1,257 3,171.362 857.849 26,280 98
II 228 373 7,570 0 501 1,457 7,651.868 887.027 35,436 98.57
III 353 583 385 981 472 1,012 411,850 1,133.256 8,223 99.14
v 424 687 3,483 483 508 732 3,432.841 609.605 12,635 9g.14

(continued)
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Table 10, continued

Yariables
Year Season O0SR osw oR o IR Fa') MSR MSW Y POP
(1,000 metric tons) {Taka) (millions)

1985/86 I 466 542 3,034 0 548 986 3,127.979 323.603 27,306 100.3
11 341 625 8,152 0 480 763 B8,108.830 453 402 38,298 100.8
II1 401 277 361 638 424 647 301.571 840.218 8,549 101.47
Iv 345 403 3,252 344 367 744 3,265.901 453.816 12,858 101.47
1986/87 1 298 594 3,379 0 327 1,120 3,548.763 390.806 29,784 102.5
IT ., 115 689 8,018 0 194 903 8,064.190 629.124 38,711 103.1
111 108 215 376 731 189 566 518.574 1,063.478 9,132 103.7
Iy 49 207 3,383 360 256 676 3,360.785 549 .543 13,917 103.7
1987/88 I 188 451 3,224 H 503 1,325 3,430.879 677.904 £9,930 165
11 2489 571 7,459 0 466 1,533 7,546.184 686. 002 35,710 105.6
111 315 744 485 702 349 1.043 528.010 875.602 9,907 106.3
v 278 656 4,190 346 563 921 4,011.407 437.738 14,776 106.3

- ZE -

Sources: Bangladesh Bureau of Statistics, Statistical Yearbook {Dhaka: BBS, various years); Bangladesh Ministry of Food, Food Planning
and Monitoring Unit, Food Situation Reports {Dhaka: Ministry of Food, various years); and Directorate of Agricultural
Marketing, unpublished data.

Notes: I is the pre-aman season {July-Cctober), II the aman season [November-February), IIl the pre-boro season (March-April), and IV
the bore season (May-June}.

0SR = Public opening stock of rice,

0SW = Public opening stock of wheat,

QR = Production of rice,

QW = Production of wheat,

ZR = Availability of rice in the government's stocks,
IWN = Availability of wheat in the govermment’s stocks,
MSR = Market supply of rice,

MSW = Market supply of wheat,

Y = Real income, and

POP = Population.



Table 11--Selected variables of the data set for the disaggregated model: prices
Variahles
Year Season PR PPR RPR PPW RPY POMSR POMSW DFL
(Taka per maund)
1972/73 I 30.406 16.464 12.766 0 9.244 18.934 0 2.2711
i 28.652 20.475 12.072 0 8.757 23.546 0 2.398
111 35.626 21.801 11.888 0 8.638 25.071 0 2.431
Iv 35.188 20.857 11.373 o 8.264 23.986 0 2.541
1973/74 I 26.745 16.452 10.383 0 9.312 18.920 0 3.221
I 25.873 20.546 11.173 0 8.821 23.628 0 3.400
111 35.576 21.087 11.022 0 8.701 24.250 0 3.447
v 36.613 20.174 13.320 0 13.875 23.200 0 3.603
1974/75 I 39.887 15.109 12.054 0 10.291 17.376 0 4.811
I 41.905 22.630 11.418 0 9.843 25.025 0 5.07%
11 48.291 23.498 11.263 0 3.710 27.023 0 5.149
Iv 36.636 22.481 10.776 0 9.289 25.853 0 5.382
1975/76 I 38.4862 28.936 13.870 17.218 11.957 33.276 19.800 4,181
IT 24.745 27.409 14.882 16.309 12.458 31.521 18.756 4.414
1 23.656 27.037 19.440 16.088 15.641 31.093 18.501 4.475
Iv 22.047 25.867 18.598 15.392 14.964 29.747 17.700 4,677
1976/77 I 26.064 29.668 21.332 18.144 17.163 34.118 20.866 4.078
11 24,208 28.161 20.206 17.187 16.258 32.385 19.765 4,305
11 28.399 27.951 19.932 16.954 16.037 32.143 19.497 4,364
v 29.353 26.741 19.069 16.220 15.343 30.752 18.653 4,562
1977/78 I 33.606 27.938 19.923 18.320 16.030 32.129 21.068 4,365
II 28.337 28.271 19.892 17.298 15.135 32.512 19.892 4.624
111 28.452 25.945 19.085 15.724 13.758 29.836 18.083 5.087
v 24.820 24,391 17.924 14.782 14.782 28.020 17.000 5.411
1878/79 I 32.094 31.449 23.110 20.489 19.060 36.166 23.563 4.197
I 29.099 27.753 20.394 18.081 16.820 31.916 20.794 4.756
111 34.717 27.230 20.084 17.806 16.564 31.430 20.477 4,829
v 38.672 27.084 21.474 16.637 17.411 31.147 19.133 5.168

(continued)
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Table 11, continued

Variables
Year Season PR PPR RPR PPW RPV POMSR POMSW DFL
(Taka per maund)

1979/80 I 34.490 24 .684 18,278 16.404 14.060 28.3856 18.864 6,400
11 29.490 26.299 18.261 16.388 14.047 3D.244 18.846 5.406
111 32.832 27.885 19.181 17.223 14.762 32.067 19.806 6.096
v 30.248 27 .953 22.527 17.265 14.798 32.146 19.855 5.081
1980/81 1 25.842 26.961 21.727 17,445 14,273 31.005 20.062 6.305
11 25.311 27.268 21.286 17.201 17.201 31.358 19.781 6,394
111 27 .960 26.495 21._347 16.654 16.654 30.469 19,152 6.604
v 26.442 26.232 22.664 16.488 17.388 30.167 18.962 6.671
1881/82 I 26.804 25.518 22.045 18.07¢ 16.913 29.343 20.791 6.858
11 30.838 25.868 7¢.837 17.222 17.222 29.748 19.805 7.199
111 38.485 25.927 23.334 16.821 16.921 29.816 19.459 7.328
Iv 31.269 26.045 23.441 16.888 16.998 29.952 19.547 7.294
1982/83 I 31.925 24.807 24.838 17.628 17.496 28.529 20.270 7.658
11 30.357 20.201 25.479 17.594 17 .464 23.231 20.233 7.672
111 32.068 13.575 27.022 17.454 18,747 15.612 20.072 7.734
v 29.810 26,638 26.512 17.125 18.3983 30.635 19.694 7.883
1983/84 I 31.757 26.829 26.701 17.247 18.525 30.853 19.834 7.827
il 34.866 30.580 30.000 18.508 21.250 35.178 z1.284 7.293
111 38.728 30.737 31.284 19.672 21.174 35.348 72.622 7.32
IV 38.523 30.467 31.008 19.498 20.988 35.037 22.423 7.385
1984/85 I 39.812 31.563 29.837 18,762 20.195 36.298 21.576 7.675
11 37.228 31.636 30.851 18.086 19.478 36.382 20.810 7.957
111 37.036 32.0982 31.970 19.768 20.378 36.906 22.733 8.195
v 32.19¢0 32.250 32.127 19.865 20.478 37.087 27.844 8.135

{continued)
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Table 11, continued

Yariables
Year Season PR PPR RPR PPY RPW POMSR POMSY DFL
(Taka per maund)
1885/86 1 32.581 31.888 31.767 19.542 20.248 36.671 22.588 8.247
II 31.81¢ 30.168 31.653 19.165 20.703 34,893 22.040 8.452
III 35.193 29.377 31.035 19.585 20.161 33.784 22.523 8.68
v 33.937 29.511 30.954 19.298 21.112 33.938 22.190 8.81
1986/87 I 35,859 29.625 31.637 19.005 20.793 34,068 21.855 8.945
11 36.700 30.790 31.744 19.068 20.863 35.408 21.929 8.915
III 43.766 32.036 31.923 20.304 20.981 36.841 23.250 8.865
v 40,323 33.557 31.655 70.134 20.805 38.590 23.154 8.94
1987/88 I 39.132 32.885 31.537 19.731 21.046 37.818 22.691 9.122
II 38.737 33.441 32.698 19.543 20.846 38.458 22.475 9.21
III 39.803 33.011 ) 33.547 21.438 21.221 37.963 24.651 9.33
Iv 34.403 32.489 33.270 21.097 20.886 37.36¢2 24.261 9.48
Sources: Bangladesh Bureau of Statistics, Statistical Yearbook (Dhaka: BBS, various years); Bangladesh Ministry of Food, Food Planning
and Monitoring Unit, Food Situation Reports (Dhaka: Ministry of Food, various years); and Directorate of Agricultural
Marketing, unpublished data.
Notes: I is the pre-aman season (July-October}, II the aman season (November-February}, III the pre-boro season (March-April}, and IV

the boro season (May-June).

PR = Market price of rice,

PPR = Procurement price of rice in real terms,

RPR = Ration price of rice in real terms,

PPW = Procurement price of wheat in real terms,

RPW = Ration price of wheat in real terms,

POMSR = Open market sale price of rice in real terms,
POMSW = Open market sale price of wheat in real terms, and

DFL Deflator.

_gs_
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APPENDIX 2: FIXING OF TARGET PRICES FOR 1989/90
FOLLOWING THE AHMED-BERNARD APPROACH

The first step in the Ahmed and Bernard approach is to assess in
advance the price of rice most likely to prevail in the coming year.
Ahmed and Bernard (1989) formulated a four-equation price prediction
model for this purpose. To predict the price of rice in 1989/90, this
model was reestimated with the two-stage least squares method using more
recent data covering the period from 1976/77 to 1987/88. The estimated
structural equations are presented in Table 12, The predictive power of
the estimated model was tested by examining how well the predicted
prices fit actual past prices in the sample period; the results are
shown in Figure 8. The computed Theil inequaiity coefficient of 0.053
also confirms that the model is reasonably consistent with historical
experience.

Table 12--Estimated equations for the price prediction model

Estimated
Equations and Variables Coefficients t-value R? D.v.
Price equation 0.85 1.68
Constant 41,231 2.18
Income (Y.,) 0.070 4.81*
Market supply of rice (MSR,) -0.386 -1.60
Wheat production (SW,) -0.364 ~1.46
Procurement equation 0.77 1.84
Constant -34.586 -1.93
Production of rice (GR,) 0.320 2.88%*
Market price of rice (PR,} -0.672 -2.61**
Procurement price (ADP,} 0.487 1,17
Opening stock of {0S,) foodgrain -0.161 -.76
Ration equation 0.85 1.48
Constant 18,517 2.76**
Market price of rice {PR,) 0.617 4,27%
Ration price (ADPR,) 0.817 4.27*%
Availabpility of (Z,) Government stock 0.085 1.09

Source: Author's calculations

* Significant at the 1 percent level.
** Significant at the 5 percent level.
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Figure 8--Actual and predicted annual prices of rice, 1977-88

Taka per maund
400 -

300 |-
Actual

200

Predicted

100

~L. 1 1 1 ] 1 1 1

1

0 1 ] -
1977 1978 1979 1980 1981 1982 1983 1984 1585 1988 1987 1988

Sources: Bangladesh Ministry of Food, Food Planning and Monitoring Unit, Food Situation Reports
{Dhaka: Ministry of Food, various years); and author’s calculations.

The following reduced form equation of the estimated model was
solved given the set of exogenous variables (such as income, production
of rice and wheat, opening stock, import of foodgrains, and
administrative prices):"?

PR, = 1/1.497 (21.352 + 0.070 Y., - 0.263 QR, + 0.187 ADP,
+ 0.463 ADPR - 0.033 Z, - 0.364 SW,).

The predicted price of rice for 1989/90 was estimated as Tk
368.10/md. The next step was to check whether the predicted price was
greater or less than the normal (trend) price for 1989/90. Since the
predicted price was less than the normal price (estimated as the trend
price in 1989/90) of Tk 388.91/md, the annual target price (ATP,) was
derived as follows {assuming a 4-percent band for the annual prices):

ATP, normal (trend) price * 0.96

Tk 373.35/nd.

1]

The corresponding floor and ceiling prices were then derived by
multiplying the annual target prices by the seasonal factors -0.925 for

2 Far a full description of the solution procedures and assumed values of the exocgenous
variables used to predict the price of rice for 1989/90, see Shahabuddin (1989},
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the former and 1.075 for the latter.'® The resulting floor and ceiling
prices were calculated to be Tk 345.35 per md and Tk 401.35 per md,
respectively.

The following iterative procedure was then adopted to confirm the
results. Since the latest actual procurement price was used to estimate
the predicted price for 1989/90, it was necessary to check whether the
derived procurement price was consistent with the annual target price
for 1989/90. Plugging the procurement price of Tk 345.35 per md into
the reduced form equation, another predicted price of Tk 371.25 per md
was obtained. Since this predicted price was again less than the normal
one, it was still possible to opt, as per the prescribed decision rule,
for the lower bound of the annual band. Hence the annual target price
remained unchanged at Tk 373.35 per md, as did the procurement (floor)
and ceiling prices.

It may be emphasized here that the above procedure for fixing the
target prices assumed domestic production of foodgrains of 18.5 million
tons (17.4 million tons of rice and 1.1 million tons of wheat) as
originally targeted by the Ministry of Agriculture for 1989/90,
However, target prices for alternative projections of foodgrain
production, particularly rice, were also derived to serve as candidates
for sensitivity analysis of the application of the disaggregated model.
For example, because of the bumper aman harvest, domestic foodgrain
production for 1989/90 is not projected to be 19.5 million tons (18.5
million tons of rice and 1 million tons of wheat}. The corresponding
predicted price of rice is estimated to be Tk 354.38 per md. Since this
predicted price, as expected, is less than the normal price of Tk 389,00
per md calculated earlier, the lTower bound of the normal price, that is,
Tk 373.00 per md (Tk. 389 * 0.96) could be chosen as the annual target
price. This choice would Teave the corresponding floor and ceiling
prices unchanged at Tk 345.00 per md and Tk 401.00 per md, respectively.

However, if the domestic production of rice were to fall to 16
million tons {with wheat production unchanged at 1 million tons) because
of natural calamities, the corresponding predicted price of rice, using
the reduced-form equation, is estimated to be Tk 390.55 per md, a lower
level that is now greater than the estimated normal price for 1989/90,
In this case the upper bound of the normal price would be chosen as the
annual target price, that is, Tk 405.00 per md (Tk 389 * 1.04). The
corresponding target floor and ceiling prices were calculated using the
seasonal factors to be Tk 375.00 per md and Tk 435.00 per md,
respectively.

¥ This approach assumes that a 7.5 percent band in seasonal prices is consistent with
private traders making normal profits in the Bangladesh rice markets. The IFPRI food policy
project in Bangladesh is currently undertaking a marketing study to ascertain whether this
assumption is realistic.
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APPENDIX 3: THE REDUCED FORM OF THE MODEL

The system of structural equations of the model can be written in
matrix form as Ay = Bx, where y is the column vector of the endogenous
variables (market price of rice [PR]; ration distribution [monetized
channels] of rice, per capita [MRD]; ration distribution [monetized
channels] of wheat per capita [MWD]; domestic procurement of rice, per
capita [QRP]; domestic procurement of wheat, per capita [QWP]; open
market sales of rice, per capita [OMSR]; open market sales of wheat, per
capita [OMSW]; market supply of rice, per capita [MSR]; market supply of
wheat, per capita [MSW]; availability of rice in the government’s
stocks, per capita [ZR]; availability of wheat in the government’s
stocks [ZW]; public opening stock of rice, per capita [OSR]; and public
opening stock of wheat, per capita [0SW]); x is the coTumn vector of the
exogenous variables {(production of rice, per capita [QR]; production of
wheat, per capita [QW]; public distribution of rice through nonmonetized
channels, per capita [NRD]; public distribution of wheat through
nonmonetized channels, per capita [NWD]; import of rice, per capita
[MPR]; import of wheat, per capita [MPW]; real income, per capita [Y];
ration price of rice in real terms [RPR]; ration price of wheat in real
terms [RPW]; procurement price of rice in real terms [PPR]; procurement
price of wheat in real terms [PPW]; open market sales price of rice in
real terms [POMSR]; open market sales price of wheat in real terms
[POMSKW]; and one-period lagged values for PR, QR, OSR, OSW, QRP, QWP,
MPR, MPW, MRD, MWD, NRD, NWD, OMSR and OMSW); and A and B are the
coefficient matrices of the set of endogencus and exogenous variables,
respectively. The reduced form of the system can therefore be expressed
as y = Rx, where R = A'B. The estimated matrix of the reduced form
parameters is presented in Table 13. Using this matrix, it is easy to
solve for the various endogenous variables in the model for different
sets of variables that are exogenously specified.



Table 13--Estimated matrix of reduced form parameters

Exogenous Endogenous Variables

Variables PR MRD MWD QRrP QwP OMSR CHMSW MSR MSW IR i’ 0sR 0sw
C 3.718 0.339 2.636 3.75 -0.168 -0.671 -0.016 -4.,082 2.788 3.75 -0.158 0 0
GR -0.135 0.008 0.001 0.043 0.0001 -0.003 -0.022 0.962 -0.002 0.043 0.4001 ] 0
QW 0.134 -0.003 0.033 -0.028 0.085 0.004 D.008 0.029 0.957 -0.028 0.085 0 ¢
NRD -0.136 0.003 0.001 0.029 0.000% -0.004 -0.002 0.97 -0.002 0.029 0.0002 0 0
NWD 0.14 -0.004 -0.001 -0.03 -0.0001 0.004 0.003 0.031 1.002 -0.063 -0.0001 0 [
MPR -0.051 0.33 0.0004 0.011 0.0001 0.047 -0.001 0.366 -0.001 1.011 0.0001 0 0
MPW 0.067 -0.002 0.405 -0.014 -0.0001 0.002 0.073 £.015 0.478 -0.014 (.999 0 ¢
Y 0.022 -0.0005 -D.0OD2 -0.005 -0.00002 0.0006 0.0004 0.005 0.0002 -0.005 -0.00002 0 0
RPR 0.003 -0.023 -0.00002 -0.001 0 0.0001 0.0001 -0.023  0.00003 -0.001 0 0 0
RPW -0.028 0.001 -0.201 0.006  0.00003 -0.001 -0.0005 -0.0086 -0.201 ¢.006  G.00003 0 0
PPR 0.007 0.026 0.00D05 D.08 0 0.004 ¢.0001 -0.049 0.0001 g.08 1] 0 0
PPW 0.0006  ©0.00002 0.003 0.0001 2.003 -0.00001 0.0006 -0.0001 -0.004 0.0001 0.009 0 0
POMSR C¢.0c008 -0.00002 0 -0.0D02 0 -0.0066 0.00002 -0.006 0.00001 -0.0002 0 0 0
POMSW -0.006 0.0002 0.00005 g.001 0.00001 -0.0002 -0.044 -0.001 0.044 0.001  0.00001 0 0
PR{-1) 0.746 -0.018 -0.066 -0.161 ~0.001 0.022 0.014 D.164 0.008 -0.161 -0.001 Q0 0
QrR(-1) 0.001 0.004 0 0.013 0 0.001 Q.o00002 -0.008 0.00001 0.013 ¢ 0 0
DSR{-1}) -0.078 0.227 0.001 -0.298 0.0001 0.031 -0.001 0.558 -0.001 0.702 0.0001 1 0
0sw(-1) 0,066 -6.002 0.41 -0.014 0.011 0.002 0.073 0.014 0.472 -0.014 1.011 0 1
gQrRP{-1}) -D.078 -0.227 0.001 ~(.298 0.0001 0.031 -0.001 0.556 -0.001 0.702 g.0001 1 Q0
QwP(-1) 0,066 -0.002 0.41 -0.014 0.011 0.002 0.073 0.015 0.472 -0.014 1.011 0 1
MPR(-1) -0.078 G.227 0.001 -0.298 ¢.0001 0.031 -0.001 0.556 -0.001 0.702 0.0001 1 0
MPW(-1) 0.066 -0.002 G.41 -0.014 0.011 0.002 0.073 0.014 0.472 -0.014 1.011 0 1
MRD(-1}) p.078 -0.227 -0.001 0288 -0.0001 0.031 0.001 -0.556 0.001 -B.702  -0.0001 -1 0
MWD(-1) -0).066 0.002 -0.41 0.014 -0.011 -0.002 -0.073 -0.014 -0.472 0.014 -1.011 0 -1
NRD{-1) D.078 ~0.227 -0.001 0.298 -0.0001 -0.031 0.001 -0.0556 0.001 -0.702  -0.0001 -1 0
NWD(-1) -0.068 0,002 -0.41 0.014 -0.011 -0.002 0.073 -0.014 D.472 0.014 -1.011 0 -1
OMSR(-1) 0.078 -0.227 -0.001 0.298 -D.0001 -0.031 0.001 -0.556 0.001 -0.702  -0.0001 -1 0
OMSW{-1} -0.066 0.002 -0.41 0.014 -0.011 -0.002 -0.074 -0.014 -0.472 0.014 -1.011 0 -1

(cont inued)
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Table 13, continued

Source:

Notes:

Author's calculations.

C

0R

oW
NRD
NWD
MPR
MPW

Y

RPR
RPW
PPR
PPW
POMSR
POMSW
PR
MRD

o

BT T T (T T TR | T ' |

Constant,

Preduction of rice, per capita,

Production of wheat, per capita,

Public distribution of rice through non=monetized channels, per capita,
Pubiic distribution of wheat though non=monetized channels, per capita,
Import of rice, per capita,

Import of wheat, per capita,

Real income, per capita,

Ratio price of rice, per capita,

Ration price of wheat, per capita,

Procurement price of rice, in real terms,

Procurement price of wheat, in real terms,

Open market sale price of rice in real terms,

Open market sale price of wheat in real terms,

Market price of rice,

Ration distribution (monetized channels) of rice, per capita,
Ration distribution (monetized channels) of wheat, per capita,
Domestic procurement of rice, per capita,

Domestic procurement of wheat, per capita,

Open market sales of rice, per capita,

Open market sates of wheat, per capita,

Market supply of rice, per capita,

Market suppiy of wheat, per capita,

Availability of rice in the government’s stocks, per capita,
Availability of wheat in the government's stocks, per capita,
Public opening stock of rice, per capita, and

Public opening stock of wheat, per capita.
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APPENDIX 4: VALUES OF THE VARIABLES USED IN THE MODEL SOLUTIONS,
BASE AND ALTERNATIVE SCENARIOS FOR 1989/90

Table 14--Values of the variables used in the model solutijon, base
scenario, 1989/90

Seasons
Variables I I1 111 Iv Total
Income {Y,) 27,774 33,329 12,961 18,516
92,580
Rice production (QR,) 3.88 9.02 0.56 5.04 18.5
Wheat production (QW,} - -- 0.67 0.33 1.0
Public distribution
(non-monetized) of rice (NRD,} 0.02 0.04 0.01 0.01 0.08
Public distribution
(noh-monetized) of wheat {NWO,) 0.18 0.36 0.09 0.09 0.72
Imports of rice {MPR,) -- -- -- -- .-
Imports of wheat (MPW,} 0.50 0.50 0.25 0.25 1.50
Ration price of rice (RPR,) 39.47 39.47 39.47 35.47 -
Ration price of wheat (RPW,) 25,26 25,26 25,26 25,26 -
Procurement price of rice (PPR,) 33.96 33.96 33.986 33.96 -
Procurement price of wheat (PPW,) 21.73 21.73 21.73 21.73 --
Open market sale price of
rice (POMSR,) 39.47 39.47 39.47 39.47 -
Open market sale price of
wheat (POMSW,) 25,26 25.26 25.28 25.28 --

Source: Author's calculations

Note: Income is valued in constant 1972-73 prices; all quantities are expressed in million metric
tons and all prices in real terms (1969-70 level). The population for the period 1989 to
1990 1s assumed to he 111.81 million, the number used to convert the gquantities into per
capita figures,

I is the pre-aman season {July-October), II the aman season (November-February), III the
pre-boro season (March-April), and IV the borc season (May-June),
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Table 15--VYalues of the variables used in the model solution,
alternative scenario, 1989/90

Seasons
Variables 1 11 111 v Total
Income (Y,) 26,721 32,065 12,470 17.814
89,070
Rice production (QR,) 3.15 7.31 0.45 4.09 15.00
Wheat praduction {QW,) -- - 0.67 0.33 1.00
Public distribution (non-monetized)
of rice (NRD,) 0.03 .04 0.02 0.01 0.10
Public distribution (non-monetized)
of wheat (NWD,) g.22 0.45 0.11 0.12 0.90
Imports of rice (MPR,) 0.18 0.18 0.12 0.12 0.60
Imports of wheat (MPW,) 0.84 0.84 0.36 0.36 2.40
Ration price of rice (RPR,) 42.81 42.81 42.81 42.81 --
Ration price of wheat (RPW,) 27.40 27.40 27.40 27.40 --
Procurement price of rice (PPR,) 36.91 36.91 36.91 36.91 --
Procurement price of wheat (PPW,) 23.62 23.62 23.82 23.62 -
Open market sale price of rice
(POMSR,} 47.81 42.81 42,81 42.81 -
Open market sale price of wheat
(POMSW,) 27.40 27.40 27.40 27.40 -
Source: Author's calculations,
Rote: Income is valued in constant 1972-73 prices; all quantities are expressed in million metric

tons and all prices in real terms (1969-70 level), The population for the period 1989 to
1990 is assumed to be 111.91 million, the number used to convert the quantities into per
capita figures.

1 is the pre-aman season (July-October}, II the aman season (November-February), III the
pre-bora season (March-April}, and IV the boro season {May-June).
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