Welfare in the multinomial logit model
By Tobias Klein, May 2026

We consider consumers with utilities u;; = po + pipij + €. Prices p;; are individual-specific. They are drawn

from a joint normal distribution with parameters x, and X,. ¢; is type 1 extreme value.

% clean up and set seed
clear all
rng(17);

% parameters for data generating process

N=100000; % number consumers

beta=[-2;-0.1]; % parameters of the utility function
mu p = [2.9 3 3]; % means of prices

sigp=1[.10 0;
0 .2 .1
@ .1 .2]; % variance-covariance for prices

We generate data.

p = exp(mvnrnd(mu_p,sig p,N)); %prices

X1=[ones(N,1) p(:,1)]; %matrix with explanatory variables for first alternative
X2=[zeros(N,1) p(:,2)];

X3=[zeros(N,1) p(:,3)];

epsilonl=-evrnd(9,1,N,1); %taste shock for first alternative
epsilon2=-evrnd(0,1,N,1);

epsilon3=-evrnd(9,1,N,1);

ul=X1l*beta+epsilonl; %utility for first alternative
u2=X2*beta+epsilon2;

u3=X3*beta+epsilon3;

[~,y123] = max([ul u2 u3],[],2); %choice

tabulate(y123)
Value Count Percent
1 10520 10.52%
2 44645 44 .65%
3 44835 44 .84%

Now we investigate the effect of dropping alternative 2 from the choice set.

y13 = ones(size(ul));
y13(u3 > ul) = 3;

tabulate(y13)
Value Count Percent
1 20225 20.23%
2 0 0.00%
3 79775 79.78%

% cross tabulation

crosstab(y123,y13)
ans =
10520 0
9705 34940

(4 44835



% maximal utilities

maxU123 = max([ul,u2,u3],[],2);

maxU13 = max([ul,u3],[],2);
[y123,maxU123,y13,maxU13,maxU13-maxU123]

ans =
3.0000 1.0416 3.0000 1.0416 (<]
3.0000 -0.6992 3.0000 -0.6992 (<]
3.0000 -1.1539 3.0000 -1.1539 (<]
2.0000 -1.2843 3.0000 -2.1448 -0.8605
2.0000 -2.3931 3.0000 -2.5769 -0.1838
2.0000 -0.2407 3.0000 -0.9479 -0.7071
2.0000 -1.5059 3.0000 -2.5012 -0.9953
3.0000 -1.6531 3.0000 -1.6531 (<]
2.0000 -1.3403 1.0000 -1.7370 -0.3967
3.0000 -3.1994 3.0000 -3.1994 (<]
3.0000 -2.9679 3.0000 -2.9679 (<]
2.0000 1.3040 1.0000 -3.2531 -4.5571
3.0000 1.6541 3.0000 1.6541 0
2.0000 -1.2967 3.0000 -2.9278 -1.6312
3.0000 -1.2662 3.0000 -1.2662 (<]

This table shows the optimal choice from the full choice set, the associated maximal utility, the choice from
the smaller choice set without alternative 2, the associated maximal utility for that smaller choice set, and the
utility loss associated with not being able to choose alternative 2 anymore.

We can also translate this into monetary units and calculate the compensating variation. For this, we use the
price coefficient.

moneyValueOneUtil = -1/beta(2)

moneyValueOneUtil =
10

utilityloss = maxU1l3-maxU123;
compensatingVariation = -moneyValueOneUtil*utilityloss

compensatingVariation =
(%]
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mean(compensatingVariation)

ans =
6.5590

From an ex ante perspective, realizations of ¢; are not known. Based on the result

E[max u;] = y + log (Zjec eXp(I/lij)) we can calculate the expected utility loss for each consumer:

expMeanUtility = exp([X1l*beta,X2*beta,X3*beta]);

eulerGamma = -psi(1l); % Euler-Mascheroni constant

expMaxUtility123 = eulerGamma + log(sum(expMeanUtility,2));

expMaxUtilityl3 = eulerGamma + log(expMeanUtility(:,1)+expMeanUtility(:,3));
[maxU123,expMaxUtilityl123,maxuU13,expMaxUtility13]

ans =
1.0416 -0.9816 1.0416 -1.2416
-0.6992 -1.9461 -0.6992 -1.9647
-1.1539 -0.3472 -1.1539 -1.0869
-1.2843 0.0473 -2.1448 -0.5467
-2.3931 -0.9532 -2.5769 -1.3309
-0.2407 -0.7774 -0.9479 -1.7796
-1.5059 -0.6164 -2.5012 -1.1080
-1.6531 -0.6803 -1.6531 -0.9384
-1.3403 0.1888 -1.7370 -0.6199
-3.1994 -2.0998 -3.1994 -2.7238
-2.9679 -2.3506 -2.9679 -2.4723
1.3040 -0.9698 -3.2531 -1.8537
1.6541 -0.4615 1.6541 -0.9294
-1.2967 -1.3155 -2.9278 -2.2969
-1.2662 -0.2507 -1.2662 -0.8039

We see here realizations of utility maxima (column 1 and 3) and expected maximal utilities (column 2 and 4).
These are of course not the same. However, they will be the same on average across consumers:

mean([maxU123,expMaxUtilityl123,maxuUl13,expMaxUtility13],1)

ans =
-0.7056 -0.7048 -1.3615 -1.3666

From this, we can again calculate the expected compensating variation.

expCompensatingVariation = -moneyValueOneUtil*mean(expMaxUtility13-
expMaxUtility123)



expCompensatingVariation =
6.6184



