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Summary 

The present hand-out provides a guide for estimating supply elasticities described in the literature 

review using STATA. In order to reduce incompatibilities of our code with old versions of STATA, we 

present codes that can be run in STATA 10 (or in newer versions). We describe codes to estimate 

different functional forms. The first section describes the estimation of elasticities in producer theory; 

the second section is dedicated to consumer theory. This note is in addition to AGRODEP Technical Note 

10.  
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Section 1 – Producer theory  

This example considers data for input use, output, quantities, costs, and prices for total U.S. nondurable 
manufacturing for 1949-2001. We use the file Dataset1.csv. 
 
The analysis presented here is similar to this classic paper: Berndt and Wood, "Technology, Prices, and the 
Derived Demand for Energy", The Review of Economics and Statistics, Vol. 57, No. 3. (Aug., 1975), pp. 259-268. 
 
Preliminary commands and data import 

clear all 
set mem 10000K 
insheet using "<write your path here>\Dataset1.csv" 
 
Description of the variables in the dataset 
 
The prefix y indicates total output; the prefixes k, l, e, m, and s indicate inputs corresponding to capital, labor, 
energy, materials, and purchased services. The subscript q indicates respective quantity indexes; the subscript v 
indicates respective values/costs (nominal terms in $billions); the subscript p indicates respective price indexes; 
the subscript s indicates respective cost shares. 
 
Year= Date 
 
y_q       = Output quantity 
k_q       = Capital quantity 
l_q        = Labor quantity 
e_q       = Energy quantity 
m_q      = Materials quantity 
s_q       = Services quantity 
 
y_p       = Output price 
k_p       = Capital price 
l_p        = Labor price 
e_p       = Energy price 
m_p      = Materials price 
s_p       = Services price 
 
y_v       = Output cost 
k_v       = Capital cost 
l_v        = Labor cost 
e_v       = Energy cost 
m_v      = Materials cost 
s_v       = Services cost 
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Generate log variables 
 
gen q    = log(y_q)  
gen pk  = log(k_p) 
gen pl   = log(l_p) 
gen pe  = log(e_p) 
gen pm = log(m_p) 
gen ps = log(s_p) 
 
Generate sum of costs 
gen c  =  k_v + l_v  + e_v + m_v + s_v 
 
Generate cost shares 
gen k_s = k_v/c 
gen l_s = l_v/c 
gen e_s = e_v/c 
gen m_s = m_v/c 
gen s_s = s_v/c 
 
gen lc = log(c) 
 

 First we show how to estimate the double-log factor demands 
 
In this simple case the coefficients are directly interpretable as elasticities 
 
regr  k_s  pk pl pe pm ps q 
regr  l_s   pk pl pe pm ps q 
regr  e_s  pk pl pe pm ps q 
regr m_s pk pl pe pm ps q 
 

 Second, we describe how to estimate the translog factor demands without a cost function, also imposing 
homogeneity and symmetry. 

 
First, consider how to estimate a seemingly unrelated regression model.  
 
SUR estimation - UNCONSTRAINED 
 
sureg (k_s pk pl pe pm ps q) (l_s pk pl pe pm ps q) (e_s pk pl pe pm ps q) (m_s pk pl pe pm ps q), corr 
 
Second, we test for symmetry and homogeneity1 
 
Tests for HOMOGENEITY 
 
test ([k_s]ps = 0 - ([k_s]pk + [k_s]pl + [k_s]pe + [k_s]pm)) ([l_s]ps = 0 - ([l_s]pk + [l_s]pl + [l_s]pe + [l_s]pm)) 
([e_s]ps = 0 - ([e_s]pk + [e_s]pl + [e_s]pe + [e_s]pm)) ([m_s]ps = 0 - ([m_s]pk + [m_s]pl + [m_s]pe + [m_s]pm)) 
 
Tests for SYMMETRY 
 

                                                           
1Homogeneity derives from the satisfaction of the maximization  problem (see equation 1 of Agrodep Technical note N. 10). 
In other words, the solution of the maximization problem implies that the sum of the marginal value of the factor 
productivities is zero. Symmetry is implied by the concavity of the production function (please also refer to page 4, line 5, of 
the same technical note). 
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test ([k_s]pl-[l_s]pk=0) ([k_s]pe-[e_s]pk=0) ([k_s]pm-[m_s]pk=0) ([l_s]pm-[m_s]pl=0) ([e_s]pm-[m_s]pe=0) 
([l_s]pe-[e_s]pl=0) 
 
We may also jointly test for HOMOGENEITY AND SYMMETRY using Likelihood ratio test (LR TEST). To this extent 
we need to estimate the unconstrained and the constrained model, save the results, and then conduct a LR test. 
 
SUR estimation - UNCONSTRAINED 
sureg (k_s pk pl pe pm ps q) (l_s pk pl pe pm ps q) (e_s pk pl pe pm ps q) (m_s pk pl pe pm ps q), corr 
 
Save results 
est store unrestr 
 
SUR estimation – CONSTRAINED 
 
Define constraints 
 
constraint 1  [k_s]ps = 0 - ([k_s]pk + [k_s]pl + [k_s]pe + [k_s]pm) 
constraint 2  [l_s]ps = 0 - ([l_s]pk + [l_s]pl + [l_s]pe + [l_s]pm) 
constraint 3  [e_s]ps = 0 - ([e_s]pk + [e_s]pl + [e_s]pe + [e_s]pm) 
constraint 4  [m_s]ps = 0 - ([m_s]pk + [m_s]pl + [m_s]pe + [m_s]pm) 
constraint 5  [k_s]pl-[l_s]pk=0  
constraint 6  [k_s]pe-[e_s]pk=0  
constraint 7  [k_s]pm-[m_s]pk=0  
constraint 8  [l_s]pm-[m_s]pl=0  
constraint 9  [e_s]pm-[m_s]pe=0  
constraint 10 [l_s]pe-[e_s]pl=0 
 
Estimate the model with constraints 
 
sureg (k_s pk pl pe pm ps q) (l_s pk pl pe pm ps q) (e_s pk pl pe pm ps q) (m_s pk pl pe pm ps q), constraints(1 2 3 
4 5 6 7 8 9 10) corr 
 
Save results 
 
est store restr 
 
Test for homogeneity and symmetry using the LR test 
 
lrtest restr unrestr 
 

 Third, we show how to estimate the translog factor demands including the cost function, and imposing 
homogeneity and symmetry. 

 
Generate squared variables  
 
g q2    = q*q 
g pk2  = pk*pk 
g pl2   = pl*pl 
g pe2  = pe*pe 
g pm2 = pm*pm 
g ps2   = ps*ps 
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Generate cross-products variables 
 
g pspk  = ps*pk 
g pspl   = ps*pl 
g pspe  = ps*pe 
g pspm= ps*pm 
 
g pkps   = pk*ps 
g pkpl   = pk*pl 
g pkpe  = pk*pe 
g pkpm = pk*pm 
g plps    = pl*ps 
g plpk   = pl*pk 
g plpe   = pl*pe 
g plpm  = pl*pm 
 
g peps  = pe*ps 
g pepl   = pe*pl 
g pepk  = pe*pk 
g pepm = pe*pm 
 
g pmps = pm*ps 
g pmpl  = pm*pl 
g pmpe = pm*pe 
g pmpk = pm*pk 
 
g qps   = q*ps 
g qpl   = q*pl 
g qpe  = q*pe 
g qpk  = q*pk 
g qpm = q*pm 
 
Define additional constraints on cross-products 
 
constraint 11 ps2 = 0-(pkps + pspl + peps + pspm) 
constraint 12 qps= 0-(qpk + qpl + qpe + qpm) 
constraint 13 ps  = 1-(pk + pl + pe + pm)   
 
Estimate the system of equations imposing constraints for homogeneity and symmetry 
 
sureg (lc q pk pl pe pm ps q2 pk2 pl2 pe2 pm2 ps2 pspl pspm pkps pkpl pkpe pkpm plpm  peps pepl pepm qps qpl 
qpe qpk qpm) (k_s pk pl pe pm ps q) (l_s pk pl pe pm ps q) (e_s pk pl pe pm ps q) (m_s pk pl pe pm ps q), 
constraints(1 2 3 4 11 12 13 ) corr 
  

 Finally, we show how to compute elasticities of interest 
 

Define the matrix of variables’ averages 
 
qui sum k_s 
scalar mu_k_s =  r(mean)    
 
qui sum l_s 
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scalar mu_l_s =  r(mean) 
 
qui sum e_s 
scalar mu_e_s =  r(mean) 
 
qui sum m_s 
scalar mu_m_s =  r(mean) 
 
qui sum s_s 
scalar mu_s_s =  r(mean) 
 
matrix Mean = J(5,1,.) 
matrix Mean[1,1] = mu_k_s 
matrix Mean[2,1] = mu_l_s 
matrix Mean[3,1] = mu_e_s 
matrix Mean[4,1] = mu_m_s 
matrix Mean[5,1] = mu_s_s 
matrix list Mean 
 
Estimate and save the results of the system of equations  
sureg (lc q pk pl pe pm ps q2 pk2 pl2 pe2 pm2 ps2 pspl pspm pkps pkpl pkpe pkpm plpm  peps pepl pepm qps qpl 
qpe qpk qpm) (k_s pk pl pe pm ps q) (l_s pk pl pe pm ps q) (e_s pk pl pe pm ps q) (m_s pk pl pe pm ps q), 
constraints (1 2 3 4 11 12 13 ) corr 
est store estimate 
 
Save ALL coefficients in a matrix 
matrix bvec = e(b) 
matrix list bvec 
 
Compute scalars 
scalar gks = 0 - (_b[k_s:pk] + _b[k_s:pl] + _b[k_s:pe] + _b[k_s:pm]) 
scalar gls = 0 - (_b[k_s:pl] + _b[l_s:pl] + _b[l_s:pe] + _b[l_s:pm]) 
scalar ges = 0 - (_b[k_s:pe] + _b[l_s:pe] + _b[e_s:pe] + _b[e_s:pm]) 
scalar gms = 0 - (_b[k_s:pm] + _b[l_s:pm] + _b[e_s:pm] + _b[m_s:pm]) 
scalar gss = 0 - (_b[k_s:ps] + _b[l_s:ps] + _b[e_s:ps] + _b[m_s:ps]) 
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Fac-simile of  output in STATA 

 
 
Define the matrix of coefficients 
matrix gij=(_b[k_s:pk], _b[k_s:pl], _b[k_s:pe], _b[k_s:pm], _b[k_s:ps]\_b[k_s:pl], _b[l_s:pl], _b[l_s:pe], _b[l_s:pm], 
_b[l_s:ps]\_b[k_s:pe], _b[l_s:pe], _b[e_s:pe], _b[e_s:pm], _b[e_s:ps]\_b[k_s:pm], _b[l_s:pm], _b[e_s:pm], 
_b[m_s:pm], _b[m_s:ps]\_b[k_s:ps], _b[l_s:ps], _b[e_s:ps], _b[m_s:ps], gss) 
 
matrix eos = J(5,5,.) 
matrix list eos 
 
matrix mos = J(5,5,.) 
matrix list mos 

B r e u s c h - P a g a n  t e s t  o f  i n d e p e n d e n c e :  c h i 2 ( 1 0 )  =     5 5 . 7 1 9 ,  P r  =  0 . 0 0 0 0

s _ m   - 0 . 0 0 4 0   - 0 . 3 0 6 5   - 0 . 6 2 3 2   - 0 . 5 3 6 6    1 . 0 0 0 0

s _ e    0 . 0 7 8 9   - 0 . 0 5 4 4    0 . 3 4 5 9    1 . 0 0 0 0

s _ l   - 0 . 1 1 5 3   - 0 . 2 1 0 9    1 . 0 0 0 0

s _ k   - 0 . 3 0 7 2    1 . 0 0 0 0

 l c    1 . 0 0 0 0

          l c       s _ k       s _ l       s _ e       s _ m

C o r r e l a t i o n  m a t r i x  o f  r e s i d u a l s :

                                                                              

       _ c o n s      . 2 9 0 9 4 1 9    . 0 6 1 1 3 6 4      4 . 7 6    0 . 0 0 0      . 1 7 1 1 1 6 7      . 4 1 0 7 6 7

           q     - . 0 0 3 5 6 4 4    . 0 1 3 3 7 5 6     - 0 . 2 7    0 . 7 9 0     - . 0 2 9 7 8 0 2     . 0 2 2 6 5 1 3

          p s     - . 0 6 7 7 1 7 3    . 0 4 7 1 3 3 5     - 1 . 4 4    0 . 1 5 1     - . 1 6 0 0 9 7 4     . 0 2 4 6 6 2 7

          p m      . 0 4 1 8 7 1 7     . 0 2 3 3 8 1      1 . 7 9    0 . 0 7 3     - . 0 0 3 9 5 4 1     . 0 8 7 6 9 7 6

          p e       . 0 7 5 5 3 3    . 0 1 1 6 8 5 4      6 . 4 6    0 . 0 0 0      . 0 5 2 6 2 9 9      . 0 9 8 4 3 6

          p l     - . 0 4 8 5 2 9 3     . 0 3 6 9 3 1     - 1 . 3 1    0 . 1 8 9     - . 1 2 0 9 1 2 7     . 0 2 3 8 5 4 1

          p k     - . 0 0 1 1 5 8 1     . 0 1 3 8 1 4     - 0 . 0 8    0 . 9 3 3     - . 0 2 8 2 3 2 9     . 0 2 5 9 1 6 8

s _ m            

                                                                              

       _ c o n s     - . 0 4 8 9 8 2 7    . 0 3 3 0 4 5 4     - 1 . 4 8    0 . 1 3 8     - . 1 1 3 7 5 0 4     . 0 1 5 7 8 5 1

           q      . 0 1 9 9 6 3 2    . 0 0 7 2 2 9 8      2 . 7 6    0 . 0 0 6      . 0 0 5 7 9 3 1     . 0 3 4 1 3 3 2

          p s     - . 0 2 8 4 9 2 9    . 0 2 5 4 7 6 5     - 1 . 1 2    0 . 2 6 3      - . 0 7 8 4 2 6     . 0 2 1 4 4 0 2

          p m      . 0 6 6 9 1 7 2    . 0 1 2 6 3 7 8      5 . 2 9    0 . 0 0 0      . 0 4 2 1 4 7 5     . 0 9 1 6 8 6 9

          p e      . 0 0 7 7 9 1 7    . 0 0 6 3 1 6 2      1 . 2 3    0 . 2 1 7     - . 0 0 4 5 8 7 8     . 0 2 0 1 7 1 2

          p l     - . 0 0 8 8 5 7 4    . 0 1 9 9 6 1 9     - 0 . 4 4    0 . 6 5 7      - . 0 4 7 9 8 2     . 0 3 0 2 6 7 2

          p k     - . 0 3 7 3 5 8 6    . 0 0 7 4 6 6 7     - 5 . 0 0    0 . 0 0 0     - . 0 5 1 9 9 3 1    - . 0 2 2 7 2 4 1

s _ e            

                                                                              

       _ c o n s      . 4 5 2 0 8 3 1     . 0 5 9 3 8 5      7 . 6 1    0 . 0 0 0      . 3 3 5 6 9 0 6     . 5 6 8 4 7 5 7

           q      - . 0 3 9 8 4 9    . 0 1 2 9 9 2 4     - 3 . 0 7    0 . 0 0 2     - . 0 6 5 3 1 3 7    - . 0 1 4 3 8 4 2

          p s      . 1 2 9 5 7 7 5    . 0 4 5 7 8 3 3      2 . 8 3    0 . 0 0 5      . 0 3 9 8 4 3 9     . 2 1 9 3 1 1 1

          p m      . 0 2 4 9 3 9 2    . 0 2 2 7 1 1 2      1 . 1 0    0 . 2 7 2     - . 0 1 9 5 7 3 9     . 0 6 9 4 5 2 3

          p e     - . 0 7 6 8 4 8 8    . 0 1 1 3 5 0 7     - 6 . 7 7    0 . 0 0 0     - . 0 9 9 0 9 5 7    - . 0 5 4 6 0 1 8

          p l      . 0 4 1 0 9 3 3     . 0 3 5 8 7 3      1 . 1 5    0 . 2 5 2     - . 0 2 9 2 1 6 6     . 1 1 1 4 0 3 1

          p k     - . 1 1 8 7 6 1 3    . 0 1 3 4 1 8 2     - 8 . 8 5    0 . 0 0 0     - . 1 4 5 0 6 0 5     - . 0 9 2 4 6 2

s _ l            

                                                                              

       _ c o n s      . 4 6 7 7 7 6 5     . 0 4 0 6 7 9     1 1 . 5 0    0 . 0 0 0       . 3 8 8 0 4 7     . 5 4 7 5 0 5 9

           q     - . 0 4 2 0 1 8 6    . 0 0 8 8 9 9 9     - 4 . 7 2    0 . 0 0 0     - . 0 5 9 4 6 2 1    - . 0 2 4 5 7 5 2

          p s     - . 1 2 4 5 2 1 8    . 0 3 1 3 6 1 7     - 3 . 9 7    0 . 0 0 0     - . 1 8 5 9 8 9 5    - . 0 6 3 0 5 4 1

          p m       - . 1 3 5 9 8    . 0 1 5 5 5 7 2     - 8 . 7 4    0 . 0 0 0     - . 1 6 6 4 7 1 6    - . 1 0 5 4 8 8 3

          p e      . 0 1 6 7 5 9 8    . 0 0 7 7 7 5 3      2 . 1 6    0 . 0 3 1      . 0 0 1 5 2 0 6     . 0 3 1 9 9 9 1

          p l      . 0 7 4 3 4 5 5    . 0 2 4 5 7 3 1      3 . 0 3    0 . 0 0 2       . 0 2 6 1 8 3     . 1 2 2 5 0 7 9

          p k      . 1 6 9 3 9 6 5    . 0 0 9 1 9 1 6     1 8 . 4 3    0 . 0 0 0      . 1 5 1 3 8 1 4     . 1 8 7 4 1 1 6

s _ k            

                                                                              

       _ c o n s     - 1 4 . 1 2 5 6 9    4 . 6 2 6 8 4 1     - 3 . 0 5    0 . 0 0 2     - 2 3 . 1 9 4 1 4    - 5 . 0 5 7 2 5 3

        k y p m     - 1 . 2 9 1 4 2 6    . 5 4 1 6 0 7 6     - 2 . 3 8    0 . 0 1 7     - 2 . 3 5 2 9 5 7    - . 2 2 9 8 9 4 6

        k y p k      . 4 5 0 5 2 4 8    . 2 9 8 6 1 9 5      1 . 5 1    0 . 1 3 1     - . 1 3 4 7 5 8 7     1 . 0 3 5 8 0 8

        k y p e      . 9 0 6 2 4 8 7    . 2 5 9 1 0 7 9      3 . 5 0    0 . 0 0 0      . 3 9 8 4 0 6 5     1 . 4 1 4 0 9 1

        k y p l     - . 7 5 5 2 6 7 8    . 8 0 3 0 7 3 3     - 0 . 9 4    0 . 3 4 7     - 2 . 3 2 9 2 6 2     . 8 1 8 7 2 6 9

        k y p s      . 6 8 9 9 2 0 2    . 7 0 4 8 8 1 7      0 . 9 8    0 . 3 2 8     - . 6 9 1 6 2 2 5     2 . 0 7 1 4 6 3

        p e p m      1 . 9 9 7 1 2 8    . 5 8 9 4 7 7 4      3 . 3 9    0 . 0 0 1      . 8 4 1 7 7 3 5     3 . 1 5 2 4 8 3

        p e p l     - 2 . 3 5 1 9 0 3    1 . 0 5 4 3 8 1     - 2 . 2 3    0 . 0 2 6     - 4 . 4 1 8 4 5 1    - . 2 8 5 3 5 4 7

        p e p s      2 . 3 9 5 2 9 2    1 . 4 0 6 4 6 2      1 . 7 0    0 . 0 8 9     - . 3 6 1 3 2 2 2     5 . 1 5 1 9 0 6

        p l p m      2 . 1 5 2 8 2 7    1 . 1 6 7 7 7 8      1 . 8 4    0 . 0 6 5     - . 1 3 5 9 7 5 3     4 . 4 4 1 6 2 9

        p k p m      . 4 9 6 6 7 3 2    . 4 1 7 3 3 3 3      1 . 1 9    0 . 2 3 4     - . 3 2 1 2 8 5 1     1 . 3 1 4 6 3 1

        p k p e     - . 2 7 7 4 0 2 6    . 2 4 1 2 3 9 7     - 1 . 1 5    0 . 2 5 0     - . 7 5 0 2 2 3 6     . 1 9 5 4 1 8 5

        p k p l     - 2 . 0 8 9 7 2 6    1 . 0 8 0 5 3 7     - 1 . 9 3    0 . 0 5 3     - 4 . 2 0 7 5 3 9     . 0 2 8 0 8 7 4

        p k p s      2 . 7 5 8 3 5 6     1 . 5 4 7 5 5      1 . 7 8    0 . 0 7 5     - . 2 7 4 7 8 5 8     5 . 7 9 1 4 9 7

        p s p m     - 2 . 9 6 3 1 7 6    1 . 5 9 1 2 4 5     - 1 . 8 6    0 . 0 6 3     - 6 . 0 8 1 9 5 8     . 1 5 5 6 0 6 6

        p s p l     - 1 . 6 0 3 0 2 4    1 . 0 2 3 4 7 6     - 1 . 5 7    0 . 1 1 7     - 3 . 6 0 9 0 0 1     . 4 0 2 9 5 1 8

         p s 2     - . 5 8 7 4 4 7 7    . 7 0 7 3 7 7 3     - 0 . 8 3    0 . 4 0 6     - 1 . 9 7 3 8 8 2     . 7 9 8 9 8 6 4

         p m 2     - 1 . 2 7 9 9 6 1    . 5 5 7 6 1 9 1     - 2 . 3 0    0 . 0 2 2     - 2 . 3 7 2 8 7 5    - . 1 8 7 0 4 7 8

         p e 2     - . 4 7 0 9 5 6 8    . 1 6 0 1 7 9 1     - 2 . 9 4    0 . 0 0 3     - . 7 8 4 9 0 2 1    - . 1 5 7 0 1 1 4

         p l 2      1 . 9 1 6 2 5 6    . 9 9 3 8 4 9 1      1 . 9 3    0 . 0 5 4     - . 0 3 1 6 5 1 9     3 . 8 6 4 1 6 5

         p k 2     - . 0 5 2 6 1 3 6    . 1 8 7 3 0 9 4     - 0 . 2 8    0 . 7 7 9     - . 4 1 9 7 3 3 3     . 3 1 4 5 0 6 2

          q 2     - . 2 5 1 9 0 4 5    . 2 1 1 1 7 9 8     - 1 . 1 9    0 . 2 3 3     - . 6 6 5 8 0 9 3     . 1 6 2 0 0 0 3

          p s     ( d r o p p e d )

          p m       1 0 . 1 5 4 4    2 . 9 4 6 7 2 7      3 . 4 5    0 . 0 0 1      4 . 3 7 8 9 2 1     1 5 . 9 2 9 8 8

          p e     - 7 . 8 2 5 7 8 2    2 . 3 8 2 7 7 7     - 3 . 2 8    0 . 0 0 1     - 1 2 . 4 9 5 9 4    - 3 . 1 5 5 6 2 5

          p l      4 . 0 5 0 6 4 8     3 . 3 9 5 2 9      1 . 1 9    0 . 2 3 3     - 2 . 6 0 3 9 9 8     1 0 . 7 0 5 2 9

          p k     - 5 . 3 7 9 2 6 5     2 . 4 0 7 2 9     - 2 . 2 3    0 . 0 2 5     - 1 0 . 0 9 7 4 7    - . 6 6 1 0 6 2 8

           q      2 . 7 6 5 6 1 7    2 . 0 0 8 9 1 6      1 . 3 8    0 . 1 6 9     - 1 . 1 7 1 7 8 7      6 . 7 0 3 0 2

l c             

                                                                              

                    C o e f .    S t d .  E r r .       z     P > | z |      [ 9 5 %  C o n f .  I n t e r v a l ]

                                                                              

                                                                      

s _ m                 5 3       5     . 0 1 1 5 1 7 9     0 . 8 6 3 2      3 3 4 . 5 6    0 . 0 0 0 0

s _ e                 5 3       5     . 0 0 6 2 2 5 6     0 . 8 2 1 1      2 4 3 . 2 9    0 . 0 0 0 0

s _ l                 5 3       5     . 0 1 1 1 8 7 9     0 . 7 1 3 7      1 3 2 . 1 5    0 . 0 0 0 0

s _ k                 5 3       5     . 0 0 7 6 6 3 8     0 . 9 4 4 6      9 0 4 . 0 0    0 . 0 0 0 0

l c                  5 3      2 3     . 0 1 7 6 8 5 3     0 . 9 9 9 8    8 3 0 3 3 . 6 7    0 . 0 0 0 0

                                                                      

E q u a t i o n           O b s   P a r m s         R M S E     " R - s q "        c h i 2         P

                                                                      

 (  7 )   [ l c ] p k  +  [ l c ] p l  +  [ l c ] p e  +  [ l c ] p m  +  [ l c ] p s  =  1

 (  6 )   [ l c ] k y p s  +  [ l c ] k y p l  +  [ l c ] k y p e  +  [ l c ] k y p k  +  [ l c ] k y p m  =  0

 (  5 )   [ l c ] p s 2  +  [ l c ] p s p l  +  [ l c ] p s p m  +  [ l c ] p k p s  +  [ l c ] p e p s  =  0

 (  4 )   [ s _ m ] p k  +  [ s _ m ] p l  +  [ s _ m ] p e  +  [ s _ m ] p m  +  [ s _ m ] p s  =  0

 (  3 )   [ s _ e ] p k  +  [ s _ e ] p l  +  [ s _ e ] p e  +  [ s _ e ] p m  +  [ s _ e ] p s  =  0

 (  2 )   [ s _ l ] p k  +  [ s _ l ] p l  +  [ s _ l ] p e  +  [ s _ l ] p m  +  [ s _ l ] p s  =  0

 (  1 )   [ s _ k ] p k  +  [ s _ k ] p l  +  [ s _ k ] p e  +  [ s _ k ] p m  +  [ s _ k ] p s  =  0

C o n s t r a i n t s :

S e e m i n g l y  u n r e l a t e d  r e g r e s s i o n
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matrix ep  = J(5,5,.) 
matrix list ep 
 
Define an identity matrix 
matrix I = -I(5) 
matrix lis I 
 
Compute Elasticities of substitution and price elasticites 
forvalues i = 1/5  { 
forvalues j = 1/5  { 
matrix eos[`i',`j'] = (gij[`i',`j']+Mean[`i',1]*Mean[`j',1]+I[`i',`j']*Mean[`i',1])/(Mean[`i',1]*Mean[`j',1]) 
matrix ep[`i',`j']= (Mean[`i',1]*eos[`i',`j']) 
} 
} 
 
Compute Morishima elasticities  
forvalues i = 1/5  { 
forvalues j = 1/5  { 
matrix mos[`i',`j'] = (ep[`i',`j']-ep[`j',`i']) 
} 
} 
Show the matrices 
 
mat lis ep 
mat lis eos 
mat lis mos 
 
Fac-simile of  prices’ elasticities matrix 

 
1 2 3 4 5 

1 -0.06 0.50 0.57 -0.21 -0.83 

2 0.59 -0.57 -1.23 0.37 1.41 

3 0.12 -0.22 -0.80 0.27 -0.20 

4 -0.25 0.39 1.62 -0.56 -0.28 

5 -0.39 0.57 -0.45 -0.11 -0.10 
 

Elasticities of substitution 

 
1 2 3 4 5 

1 -0.25 
    2 2.06 -1.98 

   3 2.35 -4.27 -15.68 
  4 -0.84 1.29 5.36 -1.85 

 5 -3.40 4.89 -3.85 -0.93 -0.84 
 

Morishima elasticities 

 
1 2 3 4 5 

1 0.00 -0.09 0.45 0.05 -0.44 

2 0.09 0.00 -1.01 -0.02 0.84 

3 -0.45 1.01 0.00 -1.35 0.25 

4 -0.05 0.02 1.35 0.00 -0.17 

5 0.44 -0.84 -0.25 0.17 0.00 
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Section 2 – Consumer theory  

We present an example for consumer theory that shows how to estimate a system of demand functions by using 
the absolute version of the Rotterdam Model2. We use the file Dataset2.csv. 
 
First, recall that the Rotterdam Model has the following form: 

𝑤́𝑖𝑡∆𝑙𝑜𝑔𝑞𝑖𝑡 = 𝑎𝑖 + 𝑏𝑖∆𝑙𝑜𝑔𝑥́𝑡 +∑𝑐𝑖𝑘

4

𝑘=1

∆𝑙𝑜𝑔𝑝𝑘𝑡 + 𝑢𝑖𝑡 

where 𝐸(𝑢𝑖𝑡) = 0,  𝐸(𝑢𝑖𝑡𝑢𝑘𝑡) = 𝜎𝑖𝑘∀𝑖, 𝑘, and 𝐸(𝑢𝑖𝑡𝑢𝑘𝑡′) = 0∀𝑡 ≠ 𝑡′.  For the relative change in income, we use 
∆𝑙𝑜𝑔𝑥́𝑡 = ∑ 𝑤́𝑘𝑡∆𝑙𝑜𝑔𝑞𝑘𝑡

3.  (Note that the model includes an intercept as in Barten, R.E. Stat., 1967).  
 
 
Preliminary commands and data import 

clear all 
set mem 10000K 
insheet using "<write your path here> \Dataset2.csv" 
 
Description of the variables in the dataset 
 
# beefq  per capita retail quantity of beef    (lbs/person) 
# vealq  per capita retail quantity of veal    (lbs/person)  
# porkq  per capita retail quantity of pork    (lbs/person)  
# poultq per capita retail quantity of poultry    (lbs/person)   
# fishq  per capita retail quantity of fish & seafood   (lbs/person)  
# bfvlq  per capita retail quantity of beef & veal    (lbs/person)   
# bfvlp  consumer price index beef & veal     (1982-84=100)   
# porkp  consumer price index pork     (1982-84=100)   
# poultp consumer price index poultry     (1982-84=100)   
# fishp  consumer price index fish & seafood     (1982-84=100)   
# cbfvlq  constant dollar per capita retail quantity beef & veal  ($/person)   
# cporkq constant dollar per capita retail quantity pork   ($/person)   
# cpoultq constant dollar per capita retail quantity poultry  ($/person)   
# cfishq  constant dollar per capita retail quantity fish & seafood  ($/person)   
# cpi  consumer price index-all items     (1982-84=100)   
# pop  total civilian population, July 1     (millions)   
# pce  personal consumption expenditures    ($billion)  
# xbfvl  per capita beef & veal expenditures    ($/person)   
# xpork  per capita pork expenditures     ($/person)   
# xpoult per capita poultry expenditures     ($/person)   
# xfish  per capita fish & seafood expenditures    ($/person)   
# xtotal  per capita personal consumption expenditures   ($/person) 

                                                           
2 An excellent example to estimate QAIDS models is provided in the following article: Poi, B. P. (2002). “From the 
help desk: Demand system estimation”. The Stata Journal, Vol. 2, No. 4, pp. 403–410. 
3 The restrictions that must hold in order for this to be a valid demand system are as follows:  ∑ 𝒂𝒊 =

𝟒
𝒊=𝟏

𝟎;∑ 𝒃𝒊
𝟒
𝒊=𝟏 = 𝟏;∑ 𝒄𝒊𝒌

𝟒
𝒊=𝟏 = 𝟎;∑ 𝒄𝒊𝒌 = 𝟎∀𝒊;𝟒

𝒌=𝟏 𝒄𝒊𝒌 = 𝒄𝒌𝒊∀𝒊 ≠ 𝒌.  Recall that the system is singular so that one 
equation will need to be deleted prior to estimation.  The testable restrictions are the homogeneity restrictions, 

∑ 𝒄𝒊𝒌 = 𝟎∀𝒊,𝟒
𝒌=𝟏   and the symmetry restrictions, 𝒄𝒊𝒌 = 𝒄𝒌𝒊.  The total number of restrictions to test is (n-1) 

+(1/2)(n-2)(n-1). 
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# QUANTITIES 
gen log_bfvlq= log(bfvlq) 
gen log_porkq = log(porkq) 
gen log_poultq= log(poultq) 
gen log_fishq = log(fishq) 
 
# PRICES 
gen log_bfvlp= log(bfvlp) 
gen log_porkp = log(porkp) 
gen log_poultp= log(poultp) 
gen log_fishp = log(fishp) 
 
gen log_xtotal=log(xtotal) 
 
Define the time series nature of data 
tset year 
 
Generate deltalog variables 
gen dlog_bfvlq= d.log_bfvlq 
gen dlog_porkq = d.log_porkq 
gen dlog_poultq= d.log_poultq 
gen dlog_fishq = d.log_fishq 
 
gen dlog_bfvlp= d.log_bfvlp 
gen dlog_porkp = d.log_porkp 
gen dlog_poultp= d.log_poultp 
gen dlog_fishp = d.log_fishp 
 
gen dlog_xtotal=d.log_xtotal 
 
Generate the variable W hat  
gen xbfvl_hat        = 0.5*(xbfvl  +l.xbfvl) 
gen xpork_hat      = 0.5*(xpork  +l.xpork) 
gen xpoultry_hat = 0.5*(xpoult +l.xpoult) 
gen xfish_hat        = 0.5*(xfish  +l.xfish) 
 
Generate the dependent variables(𝑤́) 
gen wdlog_bfvlq = dlog_bfvlq*xbfvl_hat 
gen wdlog_porkq  =  dlog_porkq*xpork_hat 
gen wdlog_poultq =  dlog_poultq*xpoultry_hat 
gen wdlog_fishq    =  dlog_fishq*xfish_hat 
 
Generate real income variables 
gen real_bfvl    = dlog_xtotal-(dlog_porkp*xpork_hat  + dlog_poultp*xpoultry_hat + dlog_fishp*xfish_hat )  
gen real_pork  = dlog_xtotal-(dlog_bfvlp*xbfvl_hat + dlog_poultp*xpoultry_hat + dlog_fishp*xfish_hat )  
gen real_poult = dlog_xtotal-(dlog_porkp*xpork_hat + dlog_bfvlp*xbfvl_hat +dlog_fishp*xfish_hat  ) 
gen real_fish    = dlog_xtotal-(dlog_porkp*xpork_hat + dlog_poultp*xpoultry_hat+ dlog_bfvlp*xbfvl_hat) 
 

 First we present the regressions we need to estimate 
 
regr wdlog_bfvlq   real_bfvl    dlog_bfvlp dlog_porkp dlog_poultp dlog_fishp 
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regr wdlog_porkq  real_pork  dlog_bfvlp dlog_porkp dlog_poultp dlog_fishp 
regr wdlog_poultq real_poult dlog_bfvlp dlog_porkp dlog_poultp dlog_fishp 
regr wdlog_fishq    real_fish    dlog_bfvlp dlog_porkp dlog_poultp dlog_fishp 
 

 Second, we describe how to estimate the Rotterdam model (where one equation has been dropped) and 
we test for homogeneity and symmetry. 
 

Estimate the unrestricted model 
sureg ( wdlog_bfvlq real_bfvl dlog_bfvlp dlog_porkp dlog_poultp) (wdlog_porkq real_pork dlog_bfvlp dlog_porkp 
dlog_poultp) (wdlog_poultq real_poult dlog_bfvlp dlog_porkp dlog_poultp) 
 
Save the results 
est store unrestr 
 
Show the Likelihood 
di e(ll) 
 
Define the constraint for homogeneity 
constraint 1 [wdlog_bfvlq]dlog_bfvlp = 0 - ([wdlog_porkq]dlog_porkp + [wdlog_poultq]dlog_poultp) 
 
Define the constraints for symmetry 
constraint 2 [wdlog_bfvlq]dlog_porkp    -   [wdlog_porkq]dlog_bfvlp   = 0 
constraint 3 [wdlog_porkq]dlog_poultp - [wdlog_poultq]dlog_porkp  = 0 
constraint 4 [wdlog_bfvlq]dlog_poultp  -  [wdlog_poultq]dlog_bfvlp   = 0 
 
Estimate the restricted model, save the results, and show the Likelihood 
sureg ( wdlog_bfvlq real_bfvl dlog_bfvlp dlog_porkp dlog_poultp) (wdlog_porkq real_pork dlog_bfvlp dlog_porkp 
dlog_poultp) (wdlog_poultq real_poult dlog_bfvlp dlog_porkp dlog_poultp), constraints(1 2 3 4) 
 
est store restr 
 
di e(ll) 
 
Compute the likelihood ratio test 
lrtest restr unrestr 
 
(Note: the result show that the Probability is close to zero. We reject the null of restricted model) 
 
Alternatively, we can compute the LR test as follows:  
 
LL unrest:-312.12 
LL restr: -341.05 
 
LR: -2*(LL restr-LL unrest) 
R: -2*(-341.05-(-312.12)) 
 
Therefore LR is 57.9. The Chi squared with 4 d.o.f., at 5% significance level, is 9.45. Therefore, we reject the null. 
 
In order to compute the elasticities, we estimate the model imposing the restrictions and use the prices to 
compute the expenditure elasticities, the compensated elasticities and the uncompensated elasticities.  
 
First, generate a scalar for prices as follows:  
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gen P_bv = 0.98 
gen P_pork  = 0.77 
gen P_poul  = 0.56 
gen P_fish= 1.01 
 
Compute the expenditure elasticities 
Expenditure elasticity  for beef and veal 
di [wdlog_bfvlq]real_bfvl/P_bv                
Expenditure elasticity  for pork 
di [wdlog_porkq]real_pork/P_pork      
Expenditure elasticity  for poultry 
di [wdlog_poultq]real_poult/P_poul    
Expenditure elasticity  for fish 
di 1-(0.46+0.13-0.15) 
 
Define the sample size 
gen obs=41 
 
Generate average variables 
gen mean_wbfvl   = xbfvl/obs 
gen mean_pork     = xpork/obs 
gen mean_poult    = xpoult/obs 
gen mean_fish       = xfish/obs 
 
Compute the compensated elasticities 
di [wdlog_bfvlq]dlog_bfvlp/mean_wbfvl 
di [wdlog_bfvlq]dlog_porkp/mean_wbfvl 
di [wdlog_bfvlq]dlog_poult/mean_wbfvl 
 
di [wdlog_porkq]dlog_porkp/mean_pork 
di [wdlog_porkq]dlog_bfvlp/mean_pork 
di [wdlog_porkq]dlog_poult/mean_pork 
 
di [wdlog_poultq]dlog_poultp/mean_poult 
di [wdlog_poultq]dlog_bfvlp/mean_poult 
di [wdlog_poultq]dlog_porkp/mean_poult 
 
Generate the compensated elasticities 
gen e_c_bf_bf     = [wdlog_bfvlq]dlog_bfvlp/mean_wbfvl 
gen e_c_bf_por   =  [wdlog_bfvlq]dlog_porkp/mean_wbfvl 
gen e_c_bf_poul = [wdlog_bfvlq]dlog_poult/mean_wbfvl 
 
gen e_c_por_por = [wdlog_porkq]dlog_porkp/mean_pork 
gen e_c_por_bf    = [wdlog_porkq]dlog_bfvlp/mean_pork 
gen e_c_por_poul= [wdlog_porkq]dlog_poult/mean_pork 
 
gen e_c_poul_poul= [wdlog_poultq]dlog_poultp/mean_poult 
gen e_c_poul_bf    = [wdlog_poultq]dlog_bfvlp/mean_poult 
gen e_c_poul_por = [wdlog_poultq]dlog_porkp/mean_poult 
 
Generate expenditure elasticities 
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gen e_bv  =  [wdlog_bfvlq]real_bfvl/P_bv  
gen e_pork=  [wdlog_porkq]real_pork/P_pork  
gen e_poult= [wdlog_poultq]real_poult/P_poul 
 
Generate the uncompensated elasticities 
gen e_uc_bf_por   =  e_c_bf_por  - mean_pork*e_bv 
gen e_uc_bf_poul = e_c_bf_poul - mean_poult*e_bv 
 
gen e_uc_por_bf    =   e_c_por_bf  - mean_wbfvl*e_pork 
gen e_uc_por_poul= e_c_por_poul- mean_poult*e_pork 
 
gen e_uc_poul_bf    =   e_c_poul_bf  - mean_wbfvl*e_poult 
gen e_uc_poul_por = e_c_poul_por - mean_pork*e_poult 
 
 
 
 
 
 
 

 


