
IIFET 2006 Portsmouth Proceedings 

LINEAR APPROXIMATE ALMOST IDEAL DEMAND SYSTEM FOR THE UNITED STATES 
OF AMERICA IMPORT OF FROZEN SHRIMP WITH PARTICULAR REFERENCE TO 

THAILAND 

Prachid Chidhamon and Ruangrai Tokrisna, Kasetsart University, ruangrai.t@ku.ac.th 

ABSTRACT 

Linear approximate almost ideal demand system was employed to estimate demand for Thai frozen 
shrimp in the United States of America, the main importing country for Thai frozen shrimp. Import 
demands for the same products from Bangladesh, China, Ecuador, India, Indonesia, Mexico, and Vietnam 
were simultaneously estimated to compare with the import demands from Thailand. Three major frozen 
shrimp imports including large shell-on, medium shell-on and peeled frozen shrimp were included in this 
study. Results of the estimated demand functions indicated that the competitors of Thai large shell-on 
frozen shrimp in the United States market were India and Ecuador. For medium shell-on frozen shrimp, 
Thailand had to compete with India, Indonesia, Vietnam, Ecuador and Bangladesh. Competitors for Thai 
peeled frozen shrimp in the United States were Bangladesh, Indonesia, India, Vietnam and Ecuador. 
Owned price elasticites and income elasticites of demand for Thai frozen shrimp in the United States 
market were relatively higher that those of the competitors. To maintain Thai frozen shrimp market share 
in the United States market, product quality should be the key issue. 
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INTRODUCTION 
 
Frozen shrimp has been the fourth top export earning for Thailand, with an export value of more 
than US$800-million annually. The United States of America is the major market for Thai frozen 
shrimp. Recently more than half of the total export of Thai frozen shrimp was sold to this 
market. Nevertheless export earning from USA market has been declining from US$944- million 
in 2000 to US$444-million in 2004 while market share of Thailand in the USA market decreased 
from 30.97% in 2000 to 15.60% in 2004. Thai competitors in the USA market are India, Mexico, 
Indonesia, Vietnam, China, Ecuador, Bangladesh and a number of South American countries.  
This study aimed at an estimation of demand for Thai frozen shrimp in the USA market. Linear 
approximation almost ideal demand system was employed. Own price elasticites, cross price 
elasticites, and income elasticites were calculated to identify the competing capacity of Thai 
frozen shrimp in the USA market. 
 
THE MODEL 
 
Let x be USA expenditure on imported frozen shrimp, pi be price of frozen shrimp imported from 
country i, and qi be import quantity of frozen shrimp from country i, then 
 ……………………………………………………………………..(1) i

i
i qpx ∑=

From Deaton and Muellbauer (1980), the minimum expenditure, C(u, p) can be written as 
 [ ] [ ])(ln)(ln)1()(ln ppp, buauuC +−= ………………………………………..(2) 
 u =  utility,  10 ≤≤ u  
 p = price vector 
 a(p) = expense on basic necessities 
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 b(p) = expenses on others 
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By Sheppard’s lemma, 
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Let wi be USA expenditure share on import from country i. 
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Take derivative equation (2) with respect to p,. 
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From equation (5) and (6), and substitute u from equation (2)and (4). 
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Using Stone price index; i
i

i pw lnlnln ∑== SPP . …………………………….. (11) 

Expenditure share of imported frozen shrimp from country i would be adjusted according to the 
relation between the current imported price and lagged expenditure share since USA is the world 
main frozen shrimp market, thus  
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The estimated equation would become 

⎟
⎠

⎞
⎜
⎝

⎛
−+⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+= ∑∑ −

− i
ittiti

tj

jt

j
ijiit pwx

w
p

w lnlnln 1,
1,

βγα ………………………… (12) 

itw  = share of USA import value of selected frozen shrimp from country i in quarter t 

1, −tiw  = share of USA import value of selected frozen shrimp from country i in quarter t-1 

jtp  = price of selected frozen shrimp imported from country j in quarter t 
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itp  = price of selected frozen shrimp imported from country i in quarter t 

tx  =USA total expense on imported selected frozen shrimp in quarter t 
 
The equations were estimated for USA expenditure shares on import from Thailand as well as 
the other seven main exporters to USA market including Bangladesh, China, Ecuador, India, 
Indonesia, Mexico and Vietnam. For each exporting countries, the equation would be estimated 
for three types of frozen shrimp, which were the main exports from Thailand. The three types 
included large shell-on frozen shrimp (up to 15 pieces/lb), medium shell-on frozen shrimp (>15 – 
70 piece/lb) and peeled frozen shrimp. Quarterly data from 1984 – 2004, 44 quarters in total 
were collected from USA National Marine Fishery Service. Restricted seeming unrelated 
regression (SUR) technique was employed for the estimation. 
 
From the 24 estimated equations, own price elasticites, cross price elasticites, and income 
elasticites were calculated (Greene and Alston, 1990). 
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THE RESULT 
 
The estimated equations are in Tables 1, 3 and 5 for each types of frozen shrimp and the 
calculated elasticites in Tables 2, 4 and 6. 
 
Large shell-on frozen shrimp 
 
 From Table 1, system R2 is 0.9440 while La Grange multiplier statistic is significant at 99% 
level of confidence indicating contemporaneous correlation among the error term, thus SUR is 
appropriate for the estimation. For each country, R2 –between varies from 0.1631 for China to 
0.6750 for India, being 0.5109 for Thailand. Bold coefficients indicate the significance at least 
90% level of confidence. The elasticities were calculated from these coefficients. 
 
From Table 2, own price elasticity of demand for Thai large shell-on frozen shrimp in USA 
market is -1.260, being the fifth among the eight exporters. Inelastic own price elasticity is found 
only in case of China, being -0.995. In the other countries own price elasticity is lowest for 
Bangladesh (-1.180) and highest for Ecuador (-1.520). Own price elasticity of demand for Thai 
large shell-on frozen shrimp is lower than those of Ecuador, Indonesia, India and Vietnam; but 
still higher than those of Bangladesh and Mexico. One percent increase in relative price of Thai 
shrimp will induce larger decrease in expenditure share of Thai shrimp than those of Bangladesh 
and Mexico. Nevertheless more sensitive to change in price are Ecuador, Indonesia, India and 
Vietnam. In case of price competition, the importer is less responsive to the change in prices of 
China, Bangladesh and Mexico. 
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Table 1 The estimated USA demand for large shell-on frozen shrimp 

Share of expense on import from Explanatory 
variable Bangladesh China Ecuador India Indonesia Mexico Thailand Vietnam 

constant -0.4601 -0.0227 0.1936 0.8606 0.2146 -0.6478 -0.3251 0.0107 
Relative import price from  
Bangladesh  -0.0184 0.0043 -0.0053 0.0321 -0.0005 0.0019 -0.0055 0.0107 
China   0.0001 0.0010 -0.0023 0.0006 -0.0018 0.0019 -0.0006 
Ecuador     -0.0423 0.0036 0.0099 0.0044 0.0189 0.0080 
India       -0.0437 -0.0062 -0.0002 0.0223 -0.0195 
Indonesia         -0.0179 -0.0066 0.0070 0.0054 
Mexico           -0.0205 -0.0116 0.0122 
Thailand             -0.0224 0.0010 
Vietnam               -0.0288 
Others -0.0194 -0.0031 0.0018 0.0138 0.0084 0.0223 -0.0115 0.0117 
                  
Expense 0.0361 0.0019 -0.0072 -0.0466 -0.0099 0.0555 0.0250 -0.0322 
                  
R-square between 0.3682 0.1631 0.4894 0.6750 0.2884 0.0300 0.5109 0.5475 
SSE 0.1280 0.0025 0.0543 0.0976 0.0242 0.7034 0.0266 0.1555 
D.W. 1.5172 1.3791 1.2408 1.7174 1.6310 1.9184 1.9338 1.6481 
VNR 1.5525 1.4112 1.2697 1.7574 1.6690 1.9630 1.9827 1.6864 

 
Table 2 Own price, cross price and income elasticities of USA demand for large, shell-on frozen shrimp  

Price of shrimp from Demand for 
 shrimp from Bangladesh China Ecuador India Indonesia Mexico Thailand Vietnam Others 

Income 
  

Bangladesh -1.180 0.032 -0.066 0.228 -0.017 -0.040 -0.072 0.059 -0.230 1.290 

China 0.418 -0.995 0.085 -0.252 0.048 -0.222 0.171 -0.080 -0.365 1.192 

Ecuador -0.056 0.013 -1.520 0.055 0.128 0.073 0.245 0.108 0.046 0.909 

India 0.358 -0.017 0.070 -1.370 -0.038 0.083 0.253 -0.144 0.243 0.560 

Indonesia 0.017 0.014 0.233 -0.112 -1.380 -0.103 0.172 0.137 0.239 0.784 

Mexico -0.026 -0.012 0.000 -0.032 -0.048 -1.160 -0.088 0.037 0.042 1.290 

Thailand -0.091 0.017 0.178 0.207 0.061 -0.172 -1.260 -0.014 -0.188 1.263 

Vietnam 0.159 -0.003 0.115 -0.175 0.075 0.199 0.044 -1.280 0.216 0.650 

 
Income elasticity of demand for Thai large shell-on frozen shrimp is the second highest i.e. 
1.263, only lower than Bangladesh and Mexico (1.290). One percent increase in USA income or 
expenditure on this shrimp will lead to 1.263 % increase in the expenditure share on Thai shrimp. 
Nevertheless the increase is still slightly less than those of Bangladesh and Mexico. Income 
elasticity is also elastic for China (1.192). For the other countries they are inelastic. Large shell-
on frozen shrimp from Thailand may have been preferred by the importer but not more than 
those from Bangladesh and Mexico which gained larger market share for this commodity, as 
compared to Thailand. 
 
One percentage increase in relative price of Thai large shell-on frozen shrimp in USA market 
will induce increase imports from competitors i.e. India (0.253%), Ecuador (0.245%), Indonesia 
(0.172%), China (0.171%) and Vietnam (0.044%). On the other hand a one percent in crease in 
import prices from India, Ecuador, Indonesia and China will increase import from Thailand by 
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0.207%, 0.178%, 0.061% and 0.017% accordingly. The increase in Thai price has more impact 
than other exporter price. 
 
Thai competitors for large shell-on frozen shrimp in the USA markets are India, Ecuador, 
Indonesia, China and Vietnam respectively. 
 
Medium shell-on frozen shrimp 
 
From Table 3, system R2 is 0.9613 while La Grange multiplier statistic is significant at 99% level 
of confidence indicating contemporaneous correlation among the error term, thus SUR is 
appropriate for the estimation. For each country, R2 –between varies from 0.0840 for Mexico to 
0.7183 for Vietnam, being 0.6119 for Thailand. Bold coefficients indicate the significance at 
least 90% level of confidence. The elasticites were calculated from these coefficients. 
 

Table 3 The estimated USA demand for medium shell-on frozen shrimp 
Share of expense on import from Explanatory 

variable Bangladesh China Ecuador India Indonesia Mexico Thailand Vietnam 
constant 0.3282 -0.5333 1.3381 1.0325 0.7272 -3.3878 -0.4081 0.2691 
Import price from                 
Bangladesh  -0.0099 -0.0002 -0.0058 -0.0101 0.0031 0.0175 -0.0003 0.0071 
China   -0.0022 0.0001 -0.0022 -0.0023 0.0081 0.0015 -0.0022 
Ecuador     -0.0378 0.0033 0.0053 -0.0149 0.0196 -0.0012 
India       -0.0121 -0.0055 0.0085 0.0393 -0.0102 
Indonesia         -0.0185 0.0037 0.0139 0.0027 
Mexico           -0.0632 0.0008 0.0114 
Thailand             -0.1075 0.0062 
Vietnam               -0.0070 
Others -0.0014 -0.0006 0.0313 -0.0110 -0.0025 0.0281 0.0266 -0.0069 
                  
Expense -0.0162 0.0330 -0.0669 -0.0512 -0.0371 0.2026 0.0319 -0.0129 
                  
R-square between 0.2962 0.4337 0.4749 0.4736 0.1821 0.0840 0.6119 0.7183 
SSE 0.0299 0.0468 0.2441 0.0569 0.0406 0.7023 0.1599 0.0127 
D.W. 1.6976 1.0980 1.1855 2.5108 1.7591 1.4628 1.4744 1.5133 
VNR 1.7371 1.1235 1.2130 2.5692 1.8001 1.4968 1.5087 1.5485 
Log of likelihood function = 737.943; System R-square = 0.981; LM-Statistics = 91.223 

 
 
From Table 4, own price of demand for Thai medium shell-on frozen shrimp in USA market is 
the second largest in magnitude i.e. -1.460, only next to Mexico (-1.570). In the other countries 
own price elasticity is -1.110 for India and China to – 1.255 for Indonesia. One percent increase 
in relative price of Thai shrimp will induce larger decrease in expenditure share of Thai shrimp 
but still less than the percentage decrease that of Mexico. Only for import from Mexico that the 
demand is more elastic import from Thailand. Increase in Thai price will lead to higher 
percentage reduction in import from Thailand. The exception is only for Mexico whose market 
share is still lower than Thailand for this commodity. 
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Income elasticity of demand for Thai medium shell-on frozen shrimp is the third highest i.e. 
1.126, only lower than China (2.200) and Mexico (2.175). Preferences are stronger,  about 
double for import from China and Mexico. For the other countries they are inelastic.  
 

Table 4 Own price, cross price and income elasticites of USA demand for medium, shell-on frozen shrimp 
Price of shrimp from Demand for 

 shrimp from Bangladesh China Ecuador India Indonesia Mexico Thailand Vietnam Others 
Income 

  

Bangladesh -1.190 0.005 -0.071 -0.182 0.085 0.419 0.079 0.158 0.030 0.666 

China -0.067 -1.110 -0.173 -0.171 -0.160 0.088 -0.249 -0.117 -0.237 2.200 

Ecuador -0.018 0.013 -1.190 0.056 0.065 -0.023 0.246 0.006 0.292 0.549 

India -0.101 -0.011 0.146 -1.110 -0.030 0.231 0.697 -0.115 -0.024 0.317 

Indonesia 0.078 -0.020 0.171 -0.042 -1.255 0.160 0.367 0.062 0.066 0.414 

Mexico 0.045 0.015 -0.261 -0.039 -0.053 -1.570 -0.293 0.029 -0.049 2.175 

Thailand -0.007 0.002 0.059 0.146 0.047 -0.019 -1.460 0.020 0.083 1.126 

Vietnam 0.242 -0.056 0.023 -0.290 0.111 0.426 0.295 -1.210 -0.142 0.596 

 
One percentage increase in relative price of Thai medium shell-on frozen shrimp in USA market 
will induce increase imports from competitors i.e. India (0.697%), Indonesia (0.367%), Vietnam 
(0.295%), Ecuador (0.246%) and Bangladesh (0.079%). On the other hand a one percent in 
crease in import prices from India, Ecuador, Indonesia and Vietnam will increase import from 
Thailand by 0.146%, 0.059%, 0.047% and 0.020% respectively. The one percentage increase in 
price will also lead to import from other countries than the included seven by 0.088%. 
Nevertheless the increase in Thai price will lead to more percentage substitution by import from 
competing countries than other exporter prices on Thai medium shell-on frozen in USA market. 
 
Thai competitors for medium shell-on frozen shrimp in the USA market are India, Indonesia, 
Ecuador, Vietnam and Bangladesh in respective order.  
 
Peeled frozen shrimp 
 
From Table 5, system R2 is 0.9879 while La Grange multiplier statistic is significant at 99% level 
of confidence indicating contemporaneous correlation among the error term, thus SUR is 
appropriate for the estimation. For each country, R2 –between varies from 0.2929 for India to 
0.6553 for Ecuador, being 0.3798 for Thailand. Bold coefficients indicate the significance at 
least 90% level of confidence. The elasticites were calculated from these coefficients. 
 
From Table 6, own price elasticity of demand for Thai peeled frozen shrimp in USA market is -
1.670, the highest among all exporting countries. Inelastic own price elasticity is found only in 
case of India, being -0.899. In the other countries own price elasticity is lowest for Mexico (-
1.280) and highest for Indonesia (-1.530). One percent increase in relative price of Thai shrimp 
will induce largest percentage decrease in expenditure share on Thai shrimp. 
 
Income elasticity of demand for Thai peeled frozen shrimp is the second highest i.e. 1.562, only 
lower than Mexico (1.632). Income elasticity is also elastic for China (1.284). For the other 
countries they are inelastic. Peeled frozen shrimp from Thailand may have been preferred by the 
importer but not more than those from Mexico which gained smaller market share for this 
commodity, as compared to Thailand. 

 6



IIFET 2006 Portsmouth Proceedings 

 
Table 5 The estimated USA demand for peeled frozen shrimp     
  Share of expense on import from 
Explanatory vble. Bangladesh China Ecuador India Indonesia Mexico Thailand Vietnam 

constant 0.5414 
-

0.2651 1.2219 0.3187 1.5842 -0.2982 -3.1042 0.8062 
Import price from                 

Bangladesh  -0.0049 
-

0.0008 -0.0010 
-

0.0034 -0.0158 0.0014 0.0197 -0.0005 

China   
-

0.0202 0.0048 
-

0.0147 0.0133 0.0021 0.0057 -0.0053 
Ecuador     -0.0671 0.0140 0.0049 0.0000 0.0340 0.0029 
India       0.0064 -0.0047 -0.0078 0.0367 -0.0052 
Indonesia         -0.0364 0.0118 0.0206 0.0003 
Mexico           -0.0077 0.0013 0.0020 
Thailand             -0.1595 0.0244 
Vietnam               -0.0344 

Others 0.0052 0.0150 0.0077 
-

0.0212 0.0061 -0.0031 0.0172 0.0159 
                  

Expense -0.0280 0.0203 -0.0618 
-

0.0114 -0.0838 0.0188 0.1860 -0.0375 
                  
R-square between 0.6302 0.4175 0.6533 0.2929 0.6108 0.5826 0.3798 0.4021 
SSE 0.0048 0.0367 0.0834 0.0280 0.0306 0.0070 0.1998 0.2089 
D.W. 1.3638 1.4407 1.2692 1.8207 1.6267 1.9779 1.5401 0.8141 
VNR 1.3955 1.4742 1.2987 1.8631 1.6645 2.0239 1.5759 0.8331 
Log of likelihood function = 845.948; System R-square = 0.988; LM-Statistics = 82.348 

 
One percentage increase in relative price of Thai peeled frozen shrimp in USA market will 
induce increase imports from competitors i.e. Bangladesh (2.600%), Indonesia (0.815%), India 
(0.564%), Vietnam (0.436%), and Ecuador (0.406%). On the other hand a one percent in crease 
in import prices from India, Bangladesh, Indonesia, Ecuador and Vietnam will increase import 
from Thailand by 0.071%, 0.053%, 0.061%, 0.029%, 0.027% and 0.026% accordingly. Strong 
competitor for Thai peeled frozen shrimp in the USA market is India whose market share is less 
than a quarter of Thai market share for this commodity in the USA market. Other competitors are 
Indonesia, India, Vietnam and Ecuador. 
 

Table 6 Own price, cross price and income elasticites of USA demand for peeled frozen shrimp 
Price of shrimp from Demand for 

 shrimp from Bangladesh China Ecuador India Indonesia Mexico Thailand Vietnam Others 
Income 

  
Bangladesh -1.412 0.112 0.246 -0.122 -1.270 0.205 2.600 0.165 0.992 -1.516 
China -0.014 -1.300 0.029 -0.226 0.169 0.022 -0.014 -0.099 0.151 1.284 
Ecuador -0.002 0.069 -1.440 0.138 0.064 0.014 0.406 0.060 0.153 0.538 
India -0.045 -0.194 0.216 -0.899 -0.057 -0.104 0.564 -0.060 -0.263 0.841 
Indonesia -0.251 0.326 0.272 0.021 -1.530 0.241 0.815 0.124 0.396 -0.414 
Mexico 0.042 0.027 -0.084 -0.308 0.306 -1.280 -0.166 0.014 -0.237 1.632 
Thailand 0.053 -0.023 0.027 0.071 0.029 -0.013 -1.670 0.026 -0.065 1.562 
Vietnam -0.001 -0.032 0.093 -0.030 0.030 0.037 0.436 -1.370 0.281 0.556 
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Rank of own price elasticities, income elasticities, and competitors of Thai shrimp in USA 
market are given in Table 6. 
 

Table 6 Rank of own price elasticites, income price elasticites, and competitors  
                                                                                                                 for Thai frozen shrimp in USA market 

Large shell-on  Medium shell-on Peeled  

Own price Income Competitors Own price Income Competitors Own price Income Competitors 

Ecuador Bangladesh India Mexico China India Thailand Mexico Bangladesh 

Indonesia Mexico Ecuador Thailand Mexico Indonesia Indonesia Thailand Indonesia 

India Thailand Indonesia Indonesia Thailand Vietnam Ecuador China India 

Vietnam China China  Vietnam Bangladesh Ecuador Bangladesh India Vietnam  

Thailand Ecuador Vietnam Bangladesh Vietnam Bangladesh Vietnam Vietnam Ecuador 

Bangladesh Indonesia   Ecuador Ecuador   China Ecuador   

Mexico Vietnam   China Indonesia   Mexico Indonesia   

China India   India India   India Bangladesh   

 
 
CONCLUSION 
 
Both price elasticity and income elasticity of Thai shrimps in USA market are elastic. One 
percentage increase in price relative to last year expenditure share will lead to more than one 
percentage decrease in demand in term of expenditure share on Thai shrimp., vice versa. Own 
price elasticity is highest for peeled frozen shrimp (-1.670), followed by medium shell-on (-
1.460), and large shell-on (-1.260). Trade restriction and USA import measures restrict the 
possibility in decreasing import price from Thailand. On the contrary, import price is likely to be 
marked up while expenditure share on Thai shrimp tends to decrease, leading to the increase in 
relative price from Thailand thus decrease in demand. 
 
Nevertheless the elastic income elasticity  which is highest for peeled frozen shrimp (1.562), 
followed by large shell-on (1.263) and medium shell-on (1.126) indicate that one percent 
increase in USA expenses on shrimp import will lead to more than one percent increase in 
expenditure share on Thai shrimp. Quality preference on Thai shrimp explains the elastic income 
elasticity. To maintain the USA market, quality is the key.  
 
Cross price elasticites are inelastic. Important competitors for Thai large shell-on frozen shrimp 
are India and Ecuador while they are India, Indonesia, Vietnam and Ecuador for medium shell-
on frozen shrimp; and Bangladesh, Indonesia, India, Vietnam and Ecuador for peeled frozen 
shrimp.  
For large shell-on frozen shrimp, own price elasticites of India and Ecuador are both greater than 
Thailand. The importer is more responsive to change in prices of Thai competitors indicating 
possibility of price competition. In cases of medium shell-on and peeled frozen shrimp Thai own 
price elasticity is higher than those of competitors, thus limited price competition. 
 
To maintain the USA market for Thai shrimp export, quality is the key.  
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