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The Silence of the Lambdas: A Test 
of the Almost Ideal and Rotterdam 
Models 
Julian M. Alston and James A. Chalfant 

During the past decade, the Linear Approximate (LA) Almost Ideal Demand System 
and the Rotterdam model have been adopted by agricultural economists as the demand 
systems of choice in most applications. The apparent explanation is that the two models 
are both (second-order) locally flexible and compatible with demand theory, they have 
identical data requirements and are equally parsimonious with respect to parameters, and 
both are linear in the parameters. While the two models are thus equally attractive in 
most respects, and indeed appear very similar in structure, they lead to different results 
in some applications. This article develops a test of each against the other. In an 
illustrative application to U.S. meat demand, the Almost Ideal model is rejected while 
the Rotterdam model is not. 

Key words: Almost Ideal Demand System, demand systems, flexible functional forms, 
Rotterdam model. 

Two demand systems have come to prominence 
in agricultural economics: the Almost Ideal De- 
mand System and the Rotterdam model. In the 
comparatively short time since the Almost Ideal 
model was introduced by Deaton and Muell- 
bauer (1980a, 1980b), it has been widely adopted 
by agricultural economists, to the point that it 
now appears to be the most popular of all de- 
mand systems. ' 

Its popularity can be ascribed to two proper- 
ties: first, it is as flexible as other locally flex- 
ible functional forms (such as the Translog) but 
has the added advantage of being compatible with 
aggregation over consumers; second, and more 
importantly, it is relatively easy to estimate and 
interpret (largely due to the use of an approxi- 
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Review coordinated by Steven Buccola. 
' Recent applications of the Almost Ideal model include, for ex- 

ample, Chalfant; Chalfant, Gray and White; Eales and Unnevehr; 
and Moschini and Meilke. Studies that have used the Rotterdam 
model include, for example, Capps and Schmitz; Penm; and Theil 
and Clements. A few studies have used both models, including Al- 
ston and Chalfant (1991a, 1991b); Barten (1992); Brester and 
Wohlgenant; and Piggott. Further examples are cited in the working 
paper version of this article. 

mation to the original Almost Ideal model). Al- 
most always, empirical applications use the 
"Linear Approximate" (LA) version of the Al- 
most Ideal model, in which the Almost Ideal price 
index is replaced with Stone's geometric price 
index, as suggested by Deaton and Muellbauer 
(1980a). The approximation is not integrable but 
is used in the hope that it provides a reasonable 
approximation to the true demand system 
(whether that system is of the Almost Ideal or 
some other form). 

The Rotterdam model was first proposed by 
Barten (1964) and Theil (1965), prior to the de- 
velo~ment of so-called flexible functional forms 
and ;he advent of duality theory. It had been 
thought to be unduly restrictive, and this may 
explain why it has been used less often than the 
LA model, at least in the recent agricultural eco- 
nomics literature. However, the Rotterdam model 
is known to be as flexible as any other lo- 
cdly flexible functional form Thus, 
its popularity is rising, and we predict that it 
Will be the main alternative to the LA model in 
the next few years. 

The two models are similar in many respects. 
They are (second-order) locally flexible func- 

-' See also Barnett (1979, 1984), Byron, and the discussion In 
Deaton and Muellbauer (1980b, p. 73). 
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tional forms, have identical data requirements, 
are equally parsimonious with respect to num- 
bers of parameters, and are linear in parameters. 
Because they each have all of these character- 
istics, and most alternatives do not, these two 
models are likely to continue to be chosen more 
often than any others. Economic theory does not 
provide a basis for choosing ex ante between the 
two models, and provides only a limited basis 
for ex post discrimination (such as when one 
model violates the law of demand or another 
strong prior belief). They are difficult to com- 
pare using simple goodness-of-fit measures, be- 
cause the dependent variables are different in the 
two systems. In a typical demand study, only 
one functional form is tried, so the choice be- 
tween the Almost Ideal and Rotterdam models 
is likely to be made arbitrarily in advance. 

Making the right choice may be important. 
The two models lead to different results in some 
applications. For instance, Alston and Chalfant 
(1991 a) found that the Rotterdam model did not 
reject stable preferences, while the LA model 
implied statistically significant structural changes 
in demand. Piggott tried both models, aug-
mented with advertising variables, with the same 
consumption and price data, and found greater 
advertising effects in the LA model than in the 
Rotterdam model. Alston and Chalfant (1 991 b) 
found contradictory results concerning trends 
when comparing these two models with Canadian 
meat consumption data. In contrast, Brester and 
Wohlgenant found that elasticity estimates did 
not vary too much between a first-differenced 
LA model and a Rotterdam model of U.S. meat 
demand. 

None of these studies has attempted a statis- 
tical test for the "correct" model. Below we de- 
velop a test of each of these two models against 
the other. The fact that the two models can yield 
different results implies that testing each spec- 
ification is appropriate. As with any pair of non- 
nested models, there are four possible outcomes 
from such a test. One may find that either model 
is rejected in favor of the other, that either is an 
acceptable representation of the data, or that both 
are rejected as incomplete. In an illustrative ap- 
plication to U.S. meat demand, the Almost Ideal 
model is rejected but the Rotterdam model is 
not. 

A Compound-Model Approach 

Suppose we have two alternative models in which 
the right hand sides are identical but the depen- 

Almost Ideal vs. Rotterdam Model 305 

dent variable differs: 

Model 1 : y =f (x) 

Model 2: z =f (x) 

For instance, both linear and logarithmic depen- 
dent variables could be of interest, where z = 
In(y). In this case, the Box-Cox transformation 
can be used to nest both alternatives, and it is 
possible to test each against the more general 
alternative. More generally, however, it will not 
be possible to nest two competing models con- 
veniently in such a simple alternative model. 
Sometimes nonnested hypothesis testing proce- 
dures may suffice, but such procedures seem to 
be better adapted to different right-hand sides. 
However, by estimating the compound model 

Ay + (1 - A)z =f (x) 

a test of the hypothesis that A = 0 is a test of 
the null hypothesis that model 2 is correct. By 
switching the roles of model 1 and model 2, we 
can test the hypothesis that model 1 is correct. 
A similar motivation underlies various non-
nested tests (e.g . Davidson and MacKinnon), but 
when the two models have different right-hand 
sides, the compound model may not be feasible 
to estimate. 

The Models 

In this section, it is shown that the right-hand 
side of a first-differenced version of the LA model 
is virtually identical to that of the Rotterdam 
model, even though the dependent variables dif- 
fer substantially. Moreover, the two dependent 
variables are not easily compared by conven-
tional means, because they involve different 
transformations of the underlying consumption 
data. Thus, the choice between the LA and Rot- 
terdam models fits the compound model frame- 
work described above. 

The linear approximate (LA) version of the 
Almost Ideal demand system is given by 

where s, denotes the budget share of good i (i 
-- 1,. . ., n), p, the price of good j, and x the 
total expenditure on the n goods. P is given by 
Stone's geometric price index: 
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Budget shares thus depend on relative prices and 
on a measure of real income. 

In several studies, the LA model has been es- 
timated in first-differenced form (e.g. Deaton 
and Muellbauer 1980a, Eales and Unnevehr, 
Moschini and Meilke, Alston and Chalfant 
1991b, and Brester and Wohlgenant). In first- 
differenced form, the LA model becomes 

n 

(3) As, = zy,.Aln pi + P,Aln (x/P) 
, = I  

n 


= x y,.Aln p, + Pi[Aln x - Aln PI 
j= 1 

where A denotes the first-difference operator. 
The first difference of Stone's index in (3) may 
be decomposed into three components: 

(4) Aln P = zsj . Aln p, 
,= I 

n n 

+ x d s j .  In pj - AS,. Aln p, 
/= 1 / = I  

The third term is generally negligible. The sec- 
ond term is also likely to be quite small; in the 
context of time-series data, shares usually do not 
change much from one observation to the next.3 
Substituting the first term of Aln P from (4) into 
the first-differenced LA model in (3) yields 

Asi zY , , A ~ ~ P ,+ Pi Aln x - C s,AlnpjJI= 1 j= 1 

These two versions of the first-differenced LA 
model-equations (3) and (5)-differ only in 
the approximations to the price index in the "in- 
come term" and thus seem likely to produce 
approximately the same estimates. 

Equation ( 3 ,  in particular, is quite similar to 
the Rotterdam model, a point first made by Dea- 
ton and Muellbauer (1 980a). The Rotterdam 
model has a different dependent variable but es- 
sentially the same right-hand side; any differ- 
ences are in the specification of the income term. 
The dependent variable is given by gAln q,, where 

In the empirical work reported below, the mean absolute value 
of the first term was more than six times that of the second term, 
while the mean absolute value of the second term was nearly six 
times that of the third term. While such comparisons are necessanly 
specific to a particular data set, they are at least indicative of what 
one can expect in the typical meat demand application. We return 
to this point when discussing Barten's test in the penultimate sec-
tion of the paper. 

Amer. J .  Agr. Econ. 

qidenotes the quantity consumed of good i and 
s;: denotes the average of s,,, and s ~ , , - ~ .  For in- 
stance, the absolute price version of the Rotter- 
dam Model (e.g. Theil and Clements, p. 25) is 
given by 

n 

where 

(7) DQ = x KAln q,. 

DQ thus plays the role of the real income term; 
it is referred to by Theil and Clements as a "fi- 
nite change version of the Divisia volume in- 
dex." It is approximately equal to 

(8) DQ* = Aln x - Aln P* 

(e.g. Theil 1971, p. 332, or Theil and Clem- 
ents, p. 22), where 

(9) Aln P* = s ~ ,.~ l n  

The similarity of AlnP* to the first-difference of 
Stone's price index in (4) is evident. It is the 
same as the first and largest term of AlnP, ex- 
cept that a moving average of budget shares has 
been substituted for the current values of budget 
share^.^ 

On the right-hand side, it is only in the real 
income terms that the first-differenced LA model 
can be distinguished from the Rotterdam model. 
If DQ* from (8) is used in the Rotterdam model, 
then algebraically the only remaining differ-
ences are those between Aln P and Aln P*. The 
differences involve the use of s; instead of s, in 
Aln P* and the deleted As, terms from Aln P in 
the LA model. 

Alternative Specifications of the Real 
Income Term 

Before deriving a specification test for these two 
models, it is worth considering how much dif- 

To avoid simultaneity of the price index and the dependent vari- 
ables (shares), Eales and Unnevehr suggested uslng lagged budget 
shares in Stone's index in an LA model. The Rotterdam version 
may thus be viewed as a compromise between Eales and Unne- 
vehr's approach and the use of current shares in Stone's index. As 
a practical matter, it does not seem to make much difference em- 
pirically whether s, or (or, for that matter, the lagged value of 
s,) is used in the Rotterdam specification. 
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ference is made by varying the form of the real the Divisia volume index (DQ) playing the role 
income terms. We first compare the two spec- of real income, while model I1 is estimated in 
ifications of the Rotterdam model, then several terms of expenditures and prices (using DQ*). 
alternative versions of the first-differenced LA Quarterly dummy variables (Dj) and intercepts 
model. The estimates reported below are ob- were included to capture possible trends or sea- 
tained by fitting alternative models to Moschini sonality in the dependent variables not ac-
and Meilke's data, which consist of quarterly counted for by the model. The e,.'~, for seasonal 
per capita consumption and retail prices of beef, effects, are restricted to sum to zero within each 
chicken, pork, and fish in the United States, for equation. Beef, chicken, pork, and fish are de- 
the years 1967-88. noted by 1, 2, 3, and 4, respectively. Weak sep- 

arability, homogeneity, and adding-up are treated 
Rotterdam Model as maintained hypotheses and imposed on all 

models in this study. The two models estimated 
Table 1 shows estimates of two alternative models are 
of the Rotterdam form. Model I is estimated with 

4 4 

Model I: s;illn qi = T, + BUDj+ yijAlnpj+ P,DQ 
]= 1 /= 1 

and 
4 4 

Model 11: GAln qi = T~+ x e,Dj + x y,Alnpl + &DQ* 
j= 1 / = I  

= T I +  x I D j +  x y,Alnpj+ PI x q . ~ l n ~ ,Alnx- J . j= I j= I j =  I 

Table 1. Parameter Estimates for Rotterdam Models I and I1 

Model I Model I1 

Estimate Std. Error Estimate Std. Error 

71 -0.00048 0.00067 -0.00048 0.00065 
01, 0.00868* 0.00132 0.00867* 0.00128 
0 1 2  0.00467* 0.00126 0.00467* 0.00122 
0 1 3  0.00365* 0.00145 0.00365* 0.00137 
PI 0.63137* 0.03078 0.631 lo* 0.03095 
Y I I  -0.17403* 0.01679 -0.17414* 0.01647 
Y12 0.16223* 0.0141 1 0.16215* 0.01386 
Y I ~  0.00659 0.00658 0.00675 0.00631 
7 2  -0.00015 0.00064 -0.00015 0.00061 
0 2  1  -0.01081* 0.00126 -0.01082* 0.00122 
0 2 2  -0.01299* 0.00120 -0.01299* 0.001 14 
0 2 3  -0.00106 0.00138 -0.00105 0.00132 
P 2  0.29677* 0.02950 0.29642* 0.02892 
Y22 -0.18030* 0.01479 -0.18040* 0.01496 
Yz3 0.00707 0.00642 0.00713 0.00645 
7 3  0.00075* 0.00027 0.00075* 0.00025 
0 3  I 0.00192* 0.00055 0.00193* 0.00052 
0 3 2  0.00734* 0.00050 0.00734* 0.00050 
0 3 3  -0.00180* 0.00058 -0.00181* 0.00055 
P 3  0.01791 0.01338 0.01813 0.01302 
7 3 3  -0.01618* 0.00547 -0.01613* 0.00559 
In L 1143.79 1143.89 

* denotes significance at the 0.05 level, based on asymptotic t-ratios 
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As evident from table 1, it makes virtually no 
difference, in terms of the parameter estimates, 
which alternative is used. Such a result is not 
surprising: DQ and Aln (x/P*) have a correla- 
tion coefficient of one, rounded to five decimal 
digits. Thus, Aln (x/P*), defined as DQ* in (9), 
can be substituted for the Divisia volume index, 
DQ, in the Rotterdam model, and approxi-
mately the same fit is obtained. Estimates of 
parameters and their standard errors differ little 
between the two alternative^.^ This finding is 
advantageous, since using DQ* rather than DQ 
makes the model closer in functional form to the 
LA model. 

Almost Ideal Models 

Consider now four variations of the first-differ- 
enced LA model: 

4 4 

Amer. .I.Agr. Econ. 

be expected to yield quite similar parameter es- 
timates, and did so, as can be seen in table 2. 

The first three sets of parameter estimates are 
very similar. This reinforces the conclusion about 
real income terms in the Rotterdam models (I 
and 11) and also implies that the choice between 
si and s; in the real income term is unimportant 
(as shown by the similarity of results from models 
IV and V). Estimates of model VI are similar, 
but differences between it and models 111, IV, 
or V are generally greater than are differences 
among models I11 through V. Using the exact 
expression for AlnP seems to have its greatest 
effect on the estimated p, terms; it has little ef- 
fect on estimated trends or seasonal effects. Thus, 
models 111, IV, and V are not perfect substitutes 
for the first-differenced LA model in VI. How- 
ever, given the similarity of results, they cer- 
tainly appear indicative of what model VI will 
yield. 

Model 111: As, = r, + xt),D, + x yijAln p, + PiDQ 
/ = I  j= 1 

4 4 

Model IV: As, = r, + ~ O , D ,+ x y,,Aln p, + PiDQ* 
] = I  j= 1 

4 4 4 

= ri + C~),,D,x y,Alnp, + [ Aln x - x 5Aln p, I+ Pi 
I= 1 

4 

Model V: As, = rj + 8,D, + 
I= 1 

Model VI: Asi = r, + x8,,D, + 
I= 1 

4 

j= 1 j= I 

2 
4 

yUAln p, + pi Aln x - x 4 

sjAln p, Ij= 1 j= 1 

y,Aln pj + P,Aln (x/P) 
j= l 

4 

= r, + x 8,D1 + x y,Aln pj + P,[Aln x - Aln PI 
, = I  j= I 

Model I11 corresponds to the absolute-price 
version of the Rotterdam model, as defined in 
model I, with the dependent variable changed to 
the first difference of s,. Model IV features DQ* 
instead of DQ and thus corresponds to model 11. 
To obtain model V, one simply uses the actual 
budget share (s,) in the income term, instead of 
the average budget share (5)used in model IV. 
Finally, model VI is the exact first-differenced 
LA model from (3). These four models would 

We repeated the comparison between models with the sym- 
metry restriction relaxed, and found the same degree of similarity 
between the two models. This may be because symmetry proved 
to be a mild restriction in the Rotterdam model: a likelihood-ratio 
test did not imply rejection of the symmetry hypothesis. 

We did not anticipate that conclusions about 
an economic hypothesis, such as symmetry, 
would be affected much by choice of any par- 
ticular one of these four models. However, 
symmetry was rejected in model VI but not in 
models III through V. It is interesting that model 
VI, using the standard specification of the in- 
come term of the LA model, also had the small- 
est log-likelihood value of all four models. Model 
VI again had the smallest log-likelihood value 
when symmetry was not imposed, but the dif- 
ferences between VI and III-V were smaller than 
when symmetry was imposed. Since symmetry 
need not hold with market-level data, the rejec- 
tion of symmetry cannot be used to reject the 
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Table 2. Parameter Estimates for Almost Ideal Models 111-VI 

Model 111 Model IV Model V Model VI 

7 1  

9 1  1  

9 1 2  

9 1 3  

P I  
Y l l  

Y 1 2  

7 1 3  

7 2  

0 2 ,  

9 2 2  

9 2 3  

P 2  

Y 2 2  

Y 2 3  

7 3  

9 3  1  

9 3 2  

9 3 3  

P 3  

7 3 3  

In L 

* denotes significance at the 0.05 level, based on asymptotic t-ratios. 

standard Almost Ideal specification in favor of ( 1  1 )  ( 1  A,)As, + 4,s;. .Aln q, = 7, 

the Rotterdam model. It could be argued, how- 

ever-at least if we choose to maintain the sym- + x B,DJ + yvAlnp, + &Aln (x /P) .  

metry restriction-that rejection of symmetry in J =  1 j= I 


the LA model lends support to our rksult beiow 
A, = 0 implies that the LA model is correct, 
that the LA model should be rejected. 	
while A, near 1 is evidence against the LA in 
the direction of the otterd dam. The right-hand 

Specification Tests 	 side of ( 1  1 )  is based on model VI, the Vfirst-dif- 
ferenced LA. Testing A, = 0 in ( 1  1 )  is a better 
approach to testing the LA model than is a test 

Consider now the following compound model, 	 of = in since Stone.s price index is 

used in ( 1  1 )  and the LA model thus appears as 
the null hypothesis. As we noted above, im- 
posing A ,  = 1 in (10)yields model IV, not model 
VI, so there is a possibility of rejecting the LA 
simply because an approximation to Stone's price 

a linear combination of models I1 and IV. If A,  index has been used. 
= 0 ,  equation (10)reduces to model 11, the Rot- 
terdam; if A, = 1 ,  equation (10)reduces to model 
IV, one approximation to the first-differenced A Test of the Rotterdam Specification 
LA model. A test of the hypothesis that A ,  = 0 
can be interpreted as a test of the hypothesis that The first compound model contains model I1 as 
the Rotterdam is the correct specification. Sub- a special case, that is, when A ,  is restricted to 
ject to the qualification that model IV is not ex- zero. Parameter estimates and their standard er- 
actly the first-differenced LA model, finding A ,  rors are shown in table 3 .  The first two columns 
to be near one would be evidence against the of results pertain to the estimated model and, for 
validity of the Rotterdam model in favor of the comparison, parameter estimates obtained ear-
LA model. lier under the restriction that A ,  = 0 are shown. 

The LA can be tested directly as well. In the The A ,  test does not reject the Rotterdam model. 
alternative compound model In other words, imposing the Rotterdam model 
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Table 3. Testing the Rotterdam Specification 

Estimate 

A I 0.057899 

71 -0.00048322 

01I 0.0086721* 

912 0.0046783* 

013 0.0036476* 

PI 0.60212* 

Y I I  -0.15950 

712 0.15392* 

713 0.0035282 

7 2  -0.00015426 

921 -0.010809* 

922 -0.012981* 

923 -0.0010690 

P2 0.28036* 

Y22 -0.16856* 

Y23 0.0052989 

73 0.00075212* 

931 0.0019169* 

932 0.0073322* 

933 -0.0018069* 

P3 0.011928 

Y33 -0.010348 

In L 1143.91 


* denotes significance at the 0.05 level, based on asymptotic t-ratios. 

as a restriction on the compound model is sup- 
ported by these data. The estimated value of A ,  
is 0.06, with a standard error of 0.33, so we 
cannot reject the null hypothesis that A ,  is zero 
and the Rotterdam model is correct. Even if it 
were statistically significant, A ,  = 0.06 would 
seem "close" to the Rotterdam case. 

A Test of the Almost Ideal Specification 

To test the validity of the LA model, equation 
(11) is estimated. Since the alternative model 
now is not exactly of the Rotterdam form-just 
as earlier the alternative was not exactly the LA- 
there seems to be no reason to expect A, = 1 -
A,. Now, a test of the null hypothesis that A, = 
0 is a test that the LA model is correct; finding 
evidence that A, is not zero is evidence against 
the null hypothesis. A rejection in the direction 
of A, = 1 can be interpreted as evidence that the 
Rotterdam model may be the more appropriate 
hypothesis. 

Estimates of the second compound model are 
shown in table 4, along with the estimates ob- 
tained earlier for A, = 0 (model VI). The A, test 
rejects the LA model. In other words, imposing 
the LA model as a restriction on the compound 
model is not supported by these data. The es- 
timated value of A, is 0.36 with a much smaller 

Amer. J .  Agr. Econ. 

Std. error Restr . est . 

0.33108 0.0 
0.00065433 -0.00048410 
0.0013041 0.0086712 
0.001 1884 0.0046724 
0.0013359 0.0036512 
0.16885 0.63110 
0.085016 -0.17414 
0.049046 0.16215 
0.019293 0.0067507 
0.00061939 -0.00014830 
0.0012544 -0.010822 
0.001 1280 -0.012993 
0.0013102 -0.0010504 
0.096109 0.29642 
0.069318 -0.18040 
0.012145 0.0071258 
0.00026108 0.00075177 
0.00052153 0.0019277 
0.00048809 0.0073356 
0.00055986 -0.0018120 
0.037612 0.018133 
0.033516 -0.016134 

1143.89 

standard error (0. lo), so we can reject the null 
hypothesis that A, is zero and that the LA model 
is correct. 

Differences in Estimated Elasticities 

A purely statistical test of one model against an- 
other is of interest for model selection. We 
showed that model choice matters when eco-
nomic hypotheses, such as symmetry, are to be 
tested. It is also worth considering the extent to 
which conclusions about elasticities are affected 
by model choice. Table 5 shows the means of 
estimated elasticities from the Rotterdam model 
(model 11) and the first-differenced LA model 
(model VI). The elasticities were calculated by 
assuming that the relevant income variable is 
expenditure on the group, as is common in de- 
mand systems in which a subset of all com-
modities has been treated as weakly separable. 
Hence, the elasticities should be interpreted with 
some care. There is virtually no difference be- 
tween the two models in mean elasticities-a 
somewhat surprising result, because the models 
do differ in terms of consistency with the data. 
Apparently, observed differences between the 
two models are at least partly in coefficients that 
do not affect elasticities, such as the seasonal 
coefficients. We noted earlier that Brester and 
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Table 4. Testing the Almost Ideal Specification 

Estimate Std. Error Restr. Est. 

A2 0.35997* 0.097569 0.0 
71 -0.00043202 0.00074397 -0.00046836 
011 0.0086097* 0.0014389 0.0083420 
012 0.0034464* 0.0013323 0.0041700 
0 1 3  0.0039673* 0.0014636 0.0040188 
PI 0.31936* 0.066130 0.11803 
Y I I  0.010378 0.028790 0.086640 
7 1 2  0.073111* 0.020614 0.019246 
7 1 3  -0.00042506* 0.0084730 -0.055359 
72  -0.00023392 0.00060806 -0.00027154 
0 2  1 -0.010348* 0.0012380 -0.010351 
022 -0.013210* 0.001 1394 -0.012788 
023 -0.0013726 0.0012436 -0.0015005 
P 2  0.13973* 0.043035 0.032130 
7 2 2  -0.049192 0.024704 0.024563 
723  -0.015681* 0.0074318 -0.025135 
73 0.00059525 0.00030941 0.00075974 
0 3  I 0.0017794* 0.00062447 0.0019493 
032 0.0075707* 0.00055656 0.0076787 
033 -0.0013913* 0.00064193 -0.0020104 
P 3  -0.057852* 
Y33 0.044362* 
In L 1140.44 

* denotes significance at the 0.05 level, based on asymptotic t-ratios. 

Table 5. Estimated Elasticities: Rotterdam 
and Almost Ideal Specifications 

Rotterdam Almost Ideal 
Elasticity (Model 11) (Model VI) 

Mean values of expenditure elasticities 

71 1.25 1.23 
7 2  1.06 1.11 
7 3  0.17 0.23 
7 4  0.52 0.34 

Mean values of uncompensated price elasticities 

7 1 1  -0.98 
7 1 2  -0.03 
7 1 3  -0.12 
7 1 4  -0.12 
7 2 1  0.04 
7 2 2  -0.94 
7 2 3  -0.09 
7 2 4  -0.07 
7 3 1  -0.02 
7 3 2  0.02 
7 3 3  -0.17 
7 3 4  0.00 
7 4 1  -0.21 
7 4 2  -0.04 
7 4 3  -0.03 
7 4 4  -0.23 

-0.95 
-0.03 
-0.13 
-0.13 

0.01 
-0.94 
-0.10 
-0.08 
-0.14 
-0.02 
-0.07 
-0.01 
-0.15 

0.01 
-0.02 
-0.18 

0.017233 -0.081115 
0.013993 0.089804 

1133.77 

Wohlgenant observed a similar result (i.e., only 
minor differences in elasticities between the LA 
and Rotterdam models). They used the first-dif- 
ferenced LA model, as opposed to one esti-
mated in levels of shares. When Piggott, and 
Alston and Chalfant reported more important 
differences between elasticities from the two 
models, the results were based on LA models 
that were not first-differenced. Thus, it appears 
that the first-differenced LA model is closer to 
the Rotterdam model than is the LA model es- 
timated in levels of shares. 

Barten's Test 

A referee has pointed out that Barten (1992) has 
proposed another way of testing the Rotterdam 
model against an Almost Ideal alternative. Bar- 
ten's model is given by 
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where all variables are as defined above. A test 
of the joint hypothesis that 6, = 0 and 6, = 0 
in this model is a test of the Rotterdam model 
against the general alternative. That alternative 
includes our model IV as a special case (but not 
the first-differenced LA model) when 6, = 6, = 
1. As in our test of the Rotterdam model using 
A ,  and (lo),  then, the "added model" is only 
approximately the LA model. It is only an ap- 
proximation (i) because it uses the moving av- 
erage of shares, rather than current shares; (ii) 
because some higher order terms are dropped in 
the use of a discrete approximation to the rela- 
tive change in shares; and (iii) because the Div- 
isia index P*, rather than Stone's price index P ,  
is used. Of these factors, our results suggest the 
most important is likely to be the use of P* rather 
than P-for instance, symmetry was not re-
jected in model IV (using p*) but it was rejected 
in model VI (using P) .  

Barten's form thus seems less well suited to 
testing the LA model than is (1 I),  but the two 
tests seem likely to give similar results for most 
data sets. Barten's has an advantage over our 
approach in that the separate cases 6, = 1,  6, = 
0 or 6, = 0, 6, = 1,  which Barten discusses, 
can be considered. Our test considers the situ- 
ation in which either the Almost Ideal or Rot- 
terdam model is of interest, not an intermediate 
case between them. 

For comparison, we estimated Barten's model 
and obtained results similar to those in tables 3 
and 4, leading to the same conclusions. The joint 
hypothesis 6, = 0 and 6, = 0 (i.e. the Rotterdam 
model) was not rejected, while the hypothesis 
that both parameters are equal to one was re- 
jected. Thus, even though the first-differenced 
LA model and the approximation using P*  (that 
appears as a special case in Barten's model and 
that we estimated as model IV) yield different 
conclusions about symmetry, the LA is rejected 
for this data set whether we use our approach or 
Barten's. Further experience may indicate situ- 
ations in which Barten's test and ours are likely 
to bring different results and in which one test 
is preferred to the other. It seems more likely 
that, due to different specifications of the real 
income term, the alternative tests would differ 
more about the LA model than the Rotterdam 
model, since the latter appears as a special case 
in both approaches. 

Conclusion 

Although the linear approximation to the Al- 
most Ideal Demand System has become domi- 
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nant in food demand applications, recently there 
has been a renewal of interest in the Rotterdam 
model, especially in the demand for alcoholic 
beverages. Both models are attractive for a va- 
riety of reasons, including (local) flexibility, 
compatibility with demand theory, ease of use, 
familiarity, and plausibility. Because the two 
models are the most heavily used by agricultural 
economists, and because in some cases the choice 
between the two matters, it is important to be 
able to distinguish econometrically between them. 

We have developed a test for such a purpose. 
In an application to the demand for meat, the 
results were conclusive: the test rejected the LA 
model but not the Rotterdam model. This is not 
to be interpreted as evidence that the Rotterdam 
model is superior in any general way. Other data 
sets could yield opposite conclusions, or could 
lead to rejecting both models or neither. Inas- 
much as the test is easy to apply, we recom- 
mend it where there is interest in the LA model, 
the Rotterdam, or both. The same testing phi- 
losophy might be extended to other situations in 
demand analysis, and to other types of appli- 
cations, where alternative models involve the 
same (or similar) right-hand sides but different 
dependent variables. 

[Received April 1992. Final revision received 
September 1992 .] 
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