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ABSTRACT 

This report describes a computer program for calculating the value, 

in dollars per consumer, of the difference in consumer satisfaction 

between two different sets of alternatives from which consumers must 

choose. 

choice, random utility models are used to measure the difference in con- 

sumer surplus between the two sets of alternatives, which may differ 

both in number and characteristics. 

weights for the characteristics of interest, as well as quantitative 

measures of the characteristics themselves. 

limited capability to predict changes in market shares resulting from 

changes in vehicle attributes. 

Demand Model is estimated by means of Monte Carlo integration. 

program is written in FORTRAN 77 far an IBM PC, with an 8087 math copro- 

cessor chip. 

Multinomial Logit and Hedonic Demand formulations of discrete 

The user must supply attribute 

The program also has 

Consumer surplus change in the Hedonic 

The 

vii 





RUMS, A PC-EASED FORTRAN PROGRAM FOR ESTIMATING CONSUMER SURPLUS 
CHANGES USING MULTINOMIAL LOGIT AND HEDONIC DEMAND MODELS 

David L. Greene 

1. INI'RODUCTION 

Random utility models of consumer choice can be used to calculate 

the change in consumer surplus resulting from a change in the set of 

choices of goods and their characteristics available to consumers. 

Within the context of random utility theory, precise and elegant mea- 

sures of consumer surplus change can be derived. 

sensitive to changes in both the number of choices and the attributes of 

choices available. 

These measures are 

RUMS (Random Utility Models Surplus) is a program for computing 

consumer surplus changes for  fixed coefficient and random coefficient 

(Hedonic Demand) variants of the multinomial logit model. Given the 

characteristics of choices in a base and a new choice set, and the 

values of the respective attribute weights, the model computes the 

difference in consumer surplus between the two choice sets. The model 

also has limited capabilities for predicting the effects of changes in 

characteristics on market shares. Its prediction capability is suited 

to cases where only part of the typical consumer utility function is 

known, and where the "new" choice set is a subset of the original. 

program is written in Microsoft (TM) FORTRAN 77 f o r  MS- and PC-DOS 

operating systems. 

The 

1 
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2. THEORY 

Random utility models of consumer choice address the consumer’s 

decision to purchase one discrete item from an array of possible choices 

which satisfy the same need. The consumer is presumed to select that 

option which offers him the greatest utility, or satisfaction. The 

utility (V) of an alternative is assumed to be a stochastic function of 

the attributes (xi, i=l,N) of the alternative and a set of taste parame- 

ters (ai, i=l,N), which describe the weight attached to each attribute 

in determining utility. 

Typically, U is assumed to be linear. The simplest stochastic 

specification of U is to assume an additive random term (e 

individual, t, and alternative, j. 

) fo r  each 
t j 

If the e 

probability of consumer t choosing alternative j is given by the multi- 

nomial logit (MNL) model (Hensher and Johnson, 1981). 

‘ s  follow the Weibull extreme value distribution, then the 
tj 

exp{Ut. 1 
p r -  u g  
tj C expi tk} 

k 

(3) 

The functions exp( } and In( 1 indicate exponentiation and natural 

logarithms. If, in equation ( 2 ) ,  the parameters a are also assumed to 

be randomly distributed over the population of consumers according to 

i 



lognormal distributions ( e  ' s  still distributed extreme value) then the 

Hedonic Demand Model (HDM) results (Beggs, 1981). 

ably more complex, since evaluating the probability of choice of j 

requires integrating over the probability distribution of all N attri- 

bute weights. 

number of attributes. 

tj 
The HDM is conrider- 

This involves a multiple integral with order equal to the 

The concept of consumer's surplus recognizes that when the price of 

a good changes, the consumer will experience a change in utility which 

can be translated into dollars (e.g., Varian, 1978, p.  209). Consider a 

consumer with a demand function for good j a function of prices of all 

goods, p, and income, y. By using Roy's identity x can be expressed in 1 

terms of the consumer's indirect utility function U, 

If p changes, the consumer's surplus will equal the area under the 1 
i f demand curve between the initial, p and final, p I ,  prices, 1' 

If the marginal utility of income is constant (as in the linear utility 

function ( 2 )  above), the integral (5) becomes 
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where a 

It is intuitively clear that when the number of choices available 

is the marginal utility of income. 0 

to consumers, or the attributes of choices available are changed, the 

levels of satisfaction which can be reached may (generally, will) also 

change. In a discrete choice situation, the demand for an alternative, 

x can be written, 
j' 

J J 

since only one unity of x will be consumed if 
j 

y)I 1 ¶ (7) 

x is chosen, and it will 
j 

be chosen with probability P 

a l l  other alternatives. 

changes in utility brought about by price changes, or any other changes 

which cause the utility of alternatives to change. For the MNL model, 

it can be shown (Williams, 1977;  Small and Rosen, 1981) that the precise 

a function of the utility levels of j and 

This demand function can be integrated over 
j' 

change in the consumer surplus (satisfaction measured in dollars) is, 

For the HDM, the corresponding consumer surplus change is given by 

(Cardell and Dunbar, 1980), 

$CSL = T 1 ... (l/ao) In{ ..... } f(alm,Z> da , 
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where M and M represent the base and new choice sets with x' being the 

new characteristics of choice set M The ~X~IXSS~QII ln{ ... ) represents 2' 

the same log tern as in equation ( 8 ) .  The probability distribution of 

the a ' s  is f(a:m,C), m representing the vector of means of the ai's and 

C their variance-covariance matrix (assumed here to be diagonal). 

Finally, a is the weight of the price of the alternatives, SO that 

( l / ao )  translates the utility measure U into dallars. 

must be computed by numerical techniques, and since the number of 

integrals is typically greater than four, Monte Carlo methods arc most 

appropriate. 

1 2 

i 

0 

The integral (9) 

In order to compute the change in consumer surplus, one must know 

the attribute values for elements of the choice sets MI and M2, and the 

relevant attribute weight parameters. For the HDM, this includes both 

the mean and variance of each attribute weight. When the probability 

distribution of the attribute weights is assumed to be lognormal, the 

signs of the weights must a lso  be specified. Given these data, RUMS can 

be used to calculate the change in consumer surplus. 
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3.  IMPLEWTATION 

The calculation of consumer surplus using the multinomial l o g i t  and 

hedonic demand models has been implemented for microcomputers using 

Microsoft (334) FORTRAN 77.  

s o  that the program would be as clear as possible. 

program is as follows: 

Structured programming techniques were used, 

The essence of the 

1 .  A "setup" routine interactively prompts the user to determine 

the type of model (MNL or 3 D M ) ,  the type of operation (consumer 

surplus calculation or prediction), and to describe the format 

of the input data files. 'There are two input data files which 

are assumed to be on disk drive B: 

contains the relevant model parameters, and 2)  CHARS.DAT, which 

contains the characteristics of each choice set. These data 

sets are explained in more detail below. 

Subroutines read the parameter (PAR1, PAR2) and characteristics 

(CHOICE) data sets. 

Subroutines (WEIGHTS, SHRS, SUM) compute weights if any are to 

be used in the calculation of consumer surplus. If the model 

is to be used for prediction, other subroutines (CALIB,BSUMl, 

BSUM2,SUM) calibrate the model to the actual market shares of 

the base year choice s e t  This step is especially important 

when characteristics and attribute weights are available f o r  

only a subset of the ful 

tics. 

1 )  PARAMS.DAT, which 

2.  

3 .  

complement of relevant characteris- 
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4 .  If the model is MNL, subroutines are called which compute the 

consumer surplus change (SUWPLS,ACCW). 

prediction, these are skipped and the MNL prediction subroutine 

(PRED1) is called. 

If the model is W M ,  calculations must be done by means of 

Monte Carlo integration. For consumer surplus, subroutine 

HDMSUR is cnlled. HDMSUR calls RANSET, which requests the 

number of iterations and a seed for the subrautines which 

generate pairs of independent normal random numbers (RANDCO, 

NORMAL,RAN1) and then use these to generate a set of log- 

normally distributed random coefficients. 

If the operation is 

5. 

Each set of coeffi- 

cients is, in turn, passed to the subroutines which calculate 

consumer surplus change (SURPLS,ACCUM), or predict the changes 

in market shares (PRED2). The average change over all itera- 

tions is then computed. 

Finally, a subroutine (SURPRN or PREPRN) is called which prints 

the results. 

6 .  

The flow chart in Figure 1 illustrates the above process. 

the calculation of consumer surplus in the MNL model is essentially 

instantaneous, calculations for the HDM can be time consuming, The 

amount of time required is primarily a function of the number of eharacter- 

istics (attributes) rather than the number of choices since the number 

of characteristics determines the number of random numbers which must be 

generated. 

Monte Carlo simulation of 1000 iterations requires twenty minutes of run 

time on an IBM-PC (TM) without the faster  8087 math coprocessor chip.  

While 

For a small choice set (six choices) and six attributes, a 
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OWL-DWG 86-13554 

-T- I 
I- 

I 

P W S .  DAT SETUP I PAR1 or PAR2 - 
I 

I 
MNL?--no 

I 

no ,+, 

OUTPUT 

Fig. 1. Flow chart of RUE4S3. 



The same problem requires less than two minutes on an IBM PC equipped 

with an 8087 chip. 

the run time roughly proportionately, 

Increasing the number of attributes would increase 

Three choices are available for computing consumer surplus using 

either the M19L or EEDM models: 1) unweighted, 2)  market share weighted, 

or  3)  with calibration constants for the special case where the charac- 

teristics of alternative choices change but the membership of choice 

sets 1 and 2 is the same.. If the utility function described by the 

available Characteristics is considered to be complete, that is, either 

no attributes are missing or those that are missing are uncorrehated 

with those present, then unweighted calculation is appropriate. In many 

cases, however, a large number of relevant attributes may be missing. 

If this is believed to be true then i t  may be preferable to compute a 

market shares weighted consumer surplus. 

exactly the same alternative choices are available in both sets, but 

with somewhat changed characteristics, a calibration method can be used 

to complete the utility value for each alternative. 

In the special case that 

The method of market shares weighting is novel and, thus, needs 

some explanation. 

unknown ( A )  and known (B) parts, 

The linear utility function can be partitioned into 

U . = A . + B  . (10) 
J J j 

The unknown part, A ,  represents, in effect, a weight for the known part 

i n  the logsum terms of equations ( 4 )  and (5). 

, Wj = exp(A.1 . ln(C W .  exp{Bjl) 
J J j 
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If A .  is very large relative to B 
3 

j, Pj, can be used as an approximaeion do W 

t h m  the market share of alternative 

j' 
It can be shown that the estimated change in consumer surplus 

obtained by using P 

multiplied by 2 minus the actual consumer surplus change. 

as a weight in the consumer surplus change with B 
j j 

By inserting 

the definition of p 

the utility function in ( l o ) ,  one cbtains, 

from ( 3 )  into ( l l ) ,  and using the partitioning of 
j 

B U .+B, U 
In c p.e j = In x (e J J /  c e i> 

j :M i:M J j :M 

- 1  A .+2B 
= In[( c e 'i ( c e J 311 . 

i:H j :M 

This, of course, is half of the formula for consumer's surplus. The 

f u l l  expression is, 

ui -1 A .+2B ' j)/  
1 

aO i:M2 j :M2 
ACS = - In[( '2 e ) ( C e 

In( C exp{A. f E . ) /  C exp(A. + B . 1 1 1  . 
J J  j :M2 J J j:M1 

The second line of equation (13) is the total consumer surplus change as 

shown in equation ( 8 ) .  The first part is also a kind of total consumer 

surplus change but with the values of the observed variables doubled. 
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The difference is an approximation to the consumer surplus change due to 

changes in observed variables alone. 

A heuristic interpretation of (13) can be based on equation ( 6 )  

which states that consumer’s surplus is equal to a change in utility 

levels translated into dollars. Using the partitioning of the utility 

function into known and unknown parts, together with the fact that the 

utility functions are linear, we can see that in equation (13) we are 

subtracting a AA plus  AB (the actual change in utility) from a AA plus 20. 

B. 

ties of choosing alternatives changes (in a nonlinear way) as their 

utility levels change. A s  a result, (13) is an approximation only, and 

This would give exactly QB were it not for the fact that probabili- 

likely to be good only for small changes in utility levels. 

If B. is very large relative to A then B. approaches the total 
J j’ J 

utility function and no weights are needed. 

rei-ative to B then shares-weighting should be better. Since neither 

of these two conditions is likely to be exactly true, it will usually be 

If A .  is very large 
J 

j’ 

wise to carry out the estimation with and without weighting in order to 

bound the inaccuracy caused by an incomplete representation of the 

utility function. 

In the special case that there are no changes in the membership of 

choice sets 1 and 2 and (only the observed characteristics of the alter- 

natives change, a more precise method can be used. This third method 

calculates constants A ,  such that, given the observed characteristics 

and attribute weights of choice set 1, the MNL (or HnM> model will 
J 

predict the actual market shares exactly. The method of calculating t.he 

A .  i s  the same as that used when RUMS is used for shares prediction and 
J 



is described below. The A .  from choice set 1 are added to the B for 

choice sets 1 and 2 in computing c(3nsumer's surplus. 
J j 

The market shares weighting method treats the missing part of the 

This is actually not consistent with utility function as nonstochastic. 

the HDM, where the entire utility function is stochastic. 

there are insufficient degrees of freedom to estimate both the weights 

and their variances. Thus, when the HDM is used and the variance of the 

missing portion of the utility function is believed to be important, one 

must interpret the computed consumer surplus changes with caution. 

The inclusion of weighting factors in the model accomplishes two 

Unfortunately, 

things: 

according to their market share, so that changes in very popular models 

will count more than changes in rare ones, and when market shares 

weighting is used, 2)  it allows for changes in other, unmeasured 

attributes from one time period to the next. These refinements should 

increase the accuracy of the estimated changes in consumer surplus. 

1) it weights the changes in utility for individual choices 

When RUMS is used for prediction, it must be calibrated so that it 

accurately predicts the base year shares. 

consists of computing constants for each member of the choice sets such 

that the multinomial logit or hedonic demand models predict exactly the 

observed market shares for each alternative. Again, consider the 

representative utility function as being composed of two parts: 

utility derived from the attributes for which we have measures, and 2) 

the utility derived from all other factors. 

of equation ( 2 )  can be partitioned into the calibration constant, A 

and the remaining sum of attributes times attribute weights: 

Calibration of the model 

1) the 

The linear utility function 

j' 
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U = A .  + E aixij . 
j J i  

Equation (14) can be substituted in equation ( 3 ) ,  and the probability of 

individual t chooosing j replaced by the observed market share of j. 

This gives a set of M (the number of alternatives) equations in M 

unknowns (the A.). However, the sum of shares must equal 1, so that one 

of the A .  must be chosen arbitrarily to satisfy this constraint. 
J 

J 

A particulary convenient estimating equation can be derived by 

first taking the ratio of the shares of alternatives j and k: 

where B 

k. 

represents the summation term of equation ( 6 )  for alternative k 

Taking logarithms and rearranging gives: 

Now if we express each share relative to alternative 1 and choose A1 = 

-B1, then the remaining A ' s  can be computed using: 
j 

Aj = ln{Pj> - ln{P1} - B . (17) 
j 

It can be easily shown that A ' s  computed in this way will yield shares 

which sum to one f o r  any B ' s .  

Calibration of the Hedonic Demand Model differs slightly from the 

Mul-tinomial Logit in that there is no single value f o r  an attribute 

weight. Instead, the mean is used. Since the parameters are lognormally 

distributed, the means are, 
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where m and s. are parameters Qf the lognormal distribution. Clearly, 

there are insufficient degrees of freedom to compute both A ' s  and 

variances for the A's .  Thus, the A ' s  are constants which produce 

constant weighting factors for each alternative. 

representation of the HDM, since it allows random coefficients only for 

those attributes which are explicitly included. 

the best that can be done, and is undoubtedly superior to ignoring the 

calibration constants altogether. 

i 1 

This is not an exact 

Still, it appears to be 

Computation of consumer surplus is accomplished according t o  the 

formulas described in Section 2. 

random numbers is accomplished in two steps. First, uniform random 

numbers on the interval [0,1] are generated using an algorithm proposed 

by Monro (1982, pp. 52-53) .  Next, two successive, independent uniform 

random numbers (Rn, Rn+l) are transformed to produce a pair of indepen- 

dent normal ( 0 , l )  random numbers (S  

Wilf (1967, p. 255). Wilf's tranformation equations are as follows: 

Generation of normally distributed 

) using a method proposed by 
ii* 'n+l 

Sn = (-21n(Rn])1i2cos{2(n)Rn+l} 

'n 1 = ( -21nIRn))'/2sin~2(n)Rn+l} . 

These normal random variates are used to produce lognormally 

distributed attribute weights using the given lognormal parameters, rn 

and s ,  and the transformation, 

a i = sgn(i)exp{mi+Snsi) . (20) 
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In (20). the tern sgn(i) represents 4- or - 1 depending on the sign of 

the attribute (i.e., whether more of it is good or bad). When the 

parameters are assumed to be distributed lognormally, the sign of each 

must be specified a priori. For the HDM, then, the parameter data set 

(PARAMS.DAT) contains three values for each attribute: the lognormal 

parameters rn and s, and the sign of the attribute weight (t/-l). 
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4 .  USER INSTRUCTIONS 

Thi section des 

with two disk drives. 

ibes how to sat up the model on an TBFl (TM) PC 

The program will run without an 8087 coprocessor 

chip, but this will slow the execution time greatly. 

by a sample run including sample data sets of parameters and attributes 

This is followed 

Finally, based on an automobile choice model by Boyd and Mellman (1980) 

common problems which may be encountered are discussed. 

The first step is to start the computer and install the d sk 

operating system (DOS). 

diskette or hard disk. It does not matter in which drive this diskette 

is placed, however, because the program will prompt the user for the 

names of required data files. 

for each data file. 

ramdisk, it may be worthwhile to read data from disk c: to increase the 

program's speed. 

more) this can significantly reduce execution time. 

The program RUMS.EXE should be available on 

The user must supply a complete pathname 

If the user has a hard disk or can set up a 

If the number of alternatives is large (say 100 or 

Two separate data files are required: 

1. The first file must contain the necessary parameter values (in 

the examples this is called P W S . D A T ) .  For the MNL model, 

the program will read the i attribute weights, in order, using 

an implied DO loop. The first parameter must always be the 

attribute weiRht for the price of the good. For the HDM, the 

program consecutively reads the lognormal parameters m (the 

logarithm of the median), s (the standard deviation of m), and 

sign, before proceeding to the next attribute weight. 



2 .  the file containing the attributes of all elements in Both the 

base and new choice sets (called C W S . B A T  in the sample rums) 

Each alternative constitutes one record. The order of attri- 

butes in this file must be the same as that in P W S . D A T .  

first variable in each record must be the alternative's price, 

the last variable must be either the total sales OK the market 

share of that alternative. All base choice set elements and 

attributes must appear first, followed by the attributes of the 

new choice set. The model will assume that the first M1 

The 

records are the base alternatives and the following M2 records 

are the new alternatives attributes. 

The user will be prompted to specify the following information: 

1. 

2 .  

3 .  numbers of elements in the base and new choice sets, 

4 .  

type of model (MNL or HDM), 

type of operation (Consumer's Surplus or Prediction), 

number of characteristics (including price but not sales or 

shares ) , 
record formats (FORTRAN format statements) for the parameter 

and characteristics data files (both may be printed, if 

desired), and 

5. 

0 .  the type of weighting to he used i f  consumer surplus change is 

to be computed. 

The sample runs in Appendix A illustrate these prompts. 

responses are in lower case letters. The user must hit the carriage 

return (or ENTER key) following each response. 

used in the samples have been borrowed from Boyd and Mellman (1980). 

The user 

The parameters and data 



The program may fail to operate as expected for several reasons. 

The most common will probably bs that the attribute weight parameters 

specified are unrealistic. 

flow error, although an underflow can also result. 

to be a problem with the Hp3M model, where the Monte Carlo simulation may 

produce values too large to exponentiate (the current version of the 

program uses double precision real numbers for such calculations). 

values of m may be too large, or it may be that the variance of m, s ,  is 

too large and occasionally produces a very large number when a large 

random number is generated. Similar errors can also occur when attri- 

bute data are unrealistic (e .g. ,  cause the utility function to take on 

values as large as 88 or higher). Such problems can usually only be 

solved by correcting errors in or changing the values of the attribute 

weight parameters o r  characteristics data, although simply changing the 

random number seed may provide a quick fix on rare occasions. 

The result is most often a real math over- 

This is most likely 

The 

Since these kinds of errors are indicative of problems with the 

model parameters being used (because they suggest that unreasonably 

large, or small, values are being placed on some attributes), it is 

generally unwise to ignore them. 

the user should carefully examine the model parameters and data being 

used. 

When overflow errors are encountered, 
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Appendix A 

RUMS Program Listing 

Page 1. 

14t58:29 
D Line# 1 7 M i c r o s o f t  FORTRAN77 V 3 . 3 1  AuC)u%t 1985 

06- 10-86 

1 C t b * * t * t $ S * * * * * t t * l * * $ * & * * * t * * ~ * * t * * * ~ * * * * * ~ $ * * * t * ~ ~ * l ~ ~ ~ * l * *  
2 c  
3 c  
4 C RUM6 IS A PROGRAM FOR CfiLCUCATINO CONSMER SURPLUS CHCINUE 
S C AND PREDICTING MCIRKET SHFIRE ZHANGES U S I N Q  MULTINOMIAL L O B I T  
6 C AND HEDONIC DEMAND MODELS. 
7 C CREATED BY D L GREENE ORNL 6-09-19EDb 
8 C  
9 c  

10 C X * t * * * t ~ * t * * * $ X X $ ~ t $ $ * * $ $ * * * * * * $ * * $ R * * $ ~ * * * * * * * * * * * * $ ~ * * * ~ t & l & * *  
11 c 
12 c 
13 C 
14 PROGRAM RUMS 
15 REfiLXB B(15) ,SAL1 (200) , S A L 2 ( 2 0 0 )  , A i  (200) , A 2 ( 2 0 0 1  ,BLN(lS), 
16 
17 CHARACTERXZ I D S K  
18 C OPEN DATa F I L E S  FOR PARAMETERS AND CHARACTERISTIC5 
19 C 
20 C 

1 RAN ( 16) , CONSUR, E ( 15) , SEN ( 1 55)  , X 1 (200, lo ) ,  X 2  (200,lO) 

21. WRITE ( t , 5 )  
22 s FORMAT(lHO.’PLEASE ENTER COMPLETE F ILENAME FOR PARAMETERS‘) 
23 
24 c, 
25 
25 
27 
28 7 
29 
30 c 
31 C 
32 c 

WRITE (*,hi 
FORMAT(1H ) 
OPEN ( 1 1. FILE=’ ’ > 
WRITE (8,611 
WRITE ( $ , 7 1  
FORMAT( lH0, ’PLEASE ENTER F ILENAME FOR CHARACTERISTICS’) 
OPEN(lZ,FXLE=’ ’ )  

DEFAULTS STATUSlOLD f iCCESS=SEQUENIIAL FCIRM=FORMATTED 
33 c 
34 C PROGRAM SETUP SUBROUTINE Mt4L OR HDM 
35 CALL  SETUP (MODEL, M 1, M 2 ,  N ,  I PRE) 
35 c 
57 E READ PARAMETERS 
38 IF (MODEL .EQ. 1 )  CALL i‘fiR1 (N,H) 
39 I F  (MODEL .Ea. 2) CALL TAR2 (N,P,E,SGN) 
40 c 
41 C READ CHOICE SET CHARACTERISTICS 
42 CALL  CHOICE (MI MZ, N, X 1, X 2 ,  S A L 1  , SAL21  
43 E 
44 C CALIBRATE SHARE WEIGHTS OR U T I L I T Y  FUNCTION CONSTANTS 
45 IF ( I P R E  .EQ. 1)  CALL WEIGHTS ( M l , M 2 , S A L l , S ~ L 2 , A l , A 2 )  
46 IF ( I P R E  .EQ. 2 )  CALL C A L I P  (Ml,N,R,E,Xl,XZ,S~Ll,SAL2,AI,SGN, 
47 1 MODEL, MZ, IPRED 

49 1 MODEL, MZ, I P R E )  
5 0 I F  ( I P R E  .EO. 3 )  CALL E B L  (MI,Al,AZ) 
51 IF  (IPRE .E@. 2) GOT0 99 
$2 c 
a . ~  C CALClJLkTE KDNSUMEF; SUFiPLU5 CHANGE 
54 I F  (MODEL .EQ.  1 )  CALL SUHPLS ( M i , M Z , N , B , X l , X 2 , C O N S U H , A 1 , A 2 )  
== -Id I F  (MODEL . Ea. 2 )  CALL HDMSUR (Mi , M2, N, B, E, X 1 , X 2 ,  CDNSUR, SGN, A i ,  A 2 )  
56 99 CONTINUE 

40 IF (IFRE .EQ. 3 )  CALL CALIB ( ~ i ,  N, B,E, x i ,  X~,SALI, ~ ~ L ~ , A ~ , s G N ,  

c-7 
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D Line# 1 7 Micr-aso+:t FORTRAN77 V3.31 August 1985 
59 c 
58 C OUTPUT RESULTS 
39 IF d IPRE . EQ. 1 ) CALL SURPRN (Mi, MZI N,MODEL,CONSUR) 
60 IF (IPRE .Ea. 2b CALL PREPRN (MRDEL,MX,SALl ,SAL2, f l~ )  
61 IF (IPRE .ED. 3) CALL SURPRN (Ml,M2,N,MODEL,CONBUR) 
62 C 
63 END 

Name Type Offset: P Cld5S 

/ll REALfa 
A 2  REALS8 
B REAbSa 
FLN REALIS 
CUNSUR REflLSS 

IDSK CHARS2 
IPRE INTEGERI4 
Mi I NTEGERS4 
M2 INTEGERS 4 
MODEL INTEGERS4 
N I NTEGERS4 
RAN REALSS 
SAL1 REALI8 
SAL2 REALIB 
SGN REALaS 
x 1  REALSB 
XZ REALI8 

E RmLia  

35824 
37424 

16 
35436 
39154 
35704 
* * S t *  
39158 
3913fl 
39142 
39134 
39 146 
35576 
136 
1736 
3336 
3456 
19436 

64 
65 
64 
67 
66 
b9 
70 
71 
72 
75 
74 
95 
76 
77 
78 
79 
RO 
81 
82 
8 3  
84 
85 

n7 
80 
as 

a6 

C 
C 
CSIStSSSSSSSSSSSlt*SSS$~SSSlS**~LSSSSSI*S$***$SfSS*S$l~SS~SSII~S 
C 
C SUBROUTINE SETUP (MODEL, M1,  MZ, N, IPRE) 
C 
C ). OBTAIN PROBLEM DESCRIPTION FROM USER 
C 
C MI: NUMBER OF OBSERVATIONS IN FIRST CHOICE SET 
C M2: NUMBER OF OBSERVATIONS IN SECOND CHOICE SET 
C N: NUMBER OF ATTRIBUTES 
C IPRE: INDICATOR FOR 'TYFE OF CALCULATION 
C MODEL: INDICATOR FOR TYPE OF MODEL 
C 
C~SSSSS~I*IS*lSSSISSS*S*S*IS*SS~SStSSI~SISSIS*SS*S$S~f***ISItSSS 
C 

c 
C REaD TYPE OF MODEL FROM EEYEiOARD 

10 FORMAT ( 11-1 ) 

SUBROUTINE SETUP tMODEL,MI,M2,N,IPRE) 

WHITE (L, 11:)) 

WRITE (Ir.12) 

WRITE ( Ir .14 )  
12 FORMAT ! 1. Hr:i, . EST I MAT ION O F  CONSUMER SURPLUS IN RUMS' 

14 FORMAT ( 1 tic1 7 WHAT r Y w  IJF MODEL? ENTER: 1 ) 
WRITE ( r . 1 6 )  
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D Linen i 7 Mirroeoft FORTRhN77 V 3 . 3 1  August 1905 
90 16 FORMAT ( lHO. ‘ 1 FOR MULTINOMIAL L O G I T ’  1 
91 WRITE ( # , I @ )  
92 18 FORMFIT(lH0,’ 2 FOR HEDONIC DEMAND M O D E L p ~  
95 READ (1L,52) MODEL 
94 52 FORMFIT (11) 
95 WRITE (11,20) MODEL 
96 20 FORMAT ( 1H0, ’ YOU CHOSE MODEL ’ , I 1 , ’ . ) 
97 WRITE ( I ,  100) 
98 100 FORMAT(lH0,’WHAT TYPE OF ESTIMf lT ION? ENTERR’ )  
99 WRXTE ( I ,  110) 

I O U  110 FORfIATI lHO, ’  1. FOR COI4SUMER SURPLUS CHANOE’) 
101 WRITE ($, 120) 
102 120 FORMAT( lH0,  2 FOR SHARES PREDICTION’  ) 
1 OS WRITE ($,  13Q) 
104 130 FORMAT( lH0, ’  3 FOR C S CHWBE, CORRESPONDING SET MEMBERS’) 
1 os READ (I,%?) XPRE 
106 I F  ( I P R E  .Ea. 3) WRITE (1,140) 
107 140 FORMAT(lH0,’FOR OPTION 3 SETS NUMBER AND ORDER MUST ABREE’) 

109 C READ NUMBER OF CHOICES AND NUMBER OF CHARACTERISTICS 
110 WRITE (I,22) 
111 22 FORMAT(lHlS,’ENTER NUMBER OF ELEMENTS I N  BASE CHOICE SET - ’ )  
112 READ ( I ,54) M 1  
113 54 FORMAT ( 13) 
114 WRITE (11,231 
115 23 FORMAT(lHO,’ENTER NUMBER OF ELEMENTS I N  NEW CHOICE SET - ’ )  
116 RECID (11,54) M2 
117 WRITE (11,24) 
i i a  24 FORMCIT(lH(3,’ENTER NUMBER O F  C H A R K T E R I S T I C S  - ’ )  
119 READ ( $ , 5 6 )  N 
130 56 F O R M A T ( I 2 )  
121 WRITE (11,26) Ml,MZ,N 
122 26 FORMAT (lHS), ‘ rHERE ARE ’ , 13. ’ t ’ ,I3, ’ CHOICES t ’ , 12, ’ CHARS. ’ ) 
123 I F  ((IPKE .EL!. 3 )  .AND. ( M 1  .NE. M 2 ) )  WHITE (11,200) 
124 200 FQRMAT(1HO;ERROR M1 NE MZ: CHOICE SETS DO NOT CORRESPOND’) 
125 c 
126 END 

ioa c 

Name Type O f f s e t  P Class 

I P R E  INTEGERXI) 16 $ 
Ml INTEGER$4 4 I  
MZ I NTEGER$4 8 1 1  
MODEL INTEGER114 0 $ 
N INTEGERS4 12 11 
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182 

184 110 
185 
186 112 
187 

189 
190 

i a3 

iaa 114 

Name Type 
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7 M i  croeof t FORTRAN77 V 3 . 3 1  A u y ~ i s t  1985 
READ ( 1 1, AFMT) (H ( I )  ,E ( I ) , SGN ( I 1 , I=l ,N) 

WRITE (8,110) 
FORMAT C 1 HO, ' ENTER i TO PRINT PARAMETERS' ) 
READ (8,112) IPRN 
FORMAT ( I 1 ) 
IF (IFRN .Ea. 1) WRITE (8,114) ( R ( 1 )  ,E(I),SQN(I), I=l,N) 
FORMAT(lX,3€15.3) 
RETURN 
END 

Of.FSPt P Class 

AFMT CHAR825 40 149 
B REAL18 4 *  
E REAL88 9 :  
I INTEGER$4 40180 
IPRN INTEGER84 40224 
N 
SGN 

I NTEGER84 o *  
REAL18 12 * 

191 C 

193 C 
194 C SUBROUTINE CHOICE ( M i ,  MZ, N, X1, X2, SALI. SAL2) 
193 C 
196 C > READ CHARACTERISTICS FOR BOTH CHOICE SETS 
197 C 
198 C M I :  NUMBERS IN BASE CHOICE SET 
199 C M2: NUMBERS IN NEW CHQICE SET 
200 c X l r  CAR CHARACTERISTICS IN BASE YEAR 
291 c X2: CAR CHARtXTERISTICS IN NEW YEAR 
202 c SAL1; SALES IN BASE YEAR 
203 C SAL2: SALES IN NEW YEA? 
204 c IPRN: INDICATOR FOR PRINTINO CHARACTERISTICS DATA 
203 c 
206 C $ $ ~ $ t $ t X 8 8 8 8 $ 1 $ $ ~ 1 8 X X t $ $ $ S $ X S $ 1 $ X t X $ $ t X 8 8 ~ ~ 8 1 1 8 1 $ $ ~ ~ 1 1 8 1 1 1 8 ~ 1 8  
207 C 
zoa c 
209 SUBROUTINE CHOICE (Ml.MI.N,Xl, XZ,SALl,SALZ) 
210 C READ CHOICE CHARACTERISTICS, NEW AND RASE 
21 1 CHARACTER$25 AFMT,RFMT 
212 REALtf3 SAL1 (fll),SALZ(M2), X 1  (Ml,N),X2(M2,N) 
21s C READ BASE RECORDS. FIRST M I  
214 WRITE ($,2c)C)) 
215 200 FORMAT(lHO,'READINE CHARACTERISTICS t SALES DATA') 
216 WRITE (8,99) 
217 99 FORMAT(lH0,'ENTER RECORD FORMAT FOR CHARS.DAT.') 
218 READ ( X , 9 )  AFMT 
219 9 FORMAT ( A X )  

221 105 FORMAT(lH0,'ENTER 1 TO PRINT CHARACTERISTICS DATA') 

27- 107 FORMAT ( I 1 ) 
224 IF (IPRN .EO. 1 )  WRITE ($ .1519)  
22% 109 FORMCIT(IH0, 'ENTER DLJTPUr FORMAT, E.G. 1 X .  INPIJT FORMAT' ) 

192 c * * * * S i t t * t * S * * X f * S * t $ $ $ X t S $ X l t t S X X $ $ S S r * 8 i 8 i * * * * * 8 * 8 $ * * * $ : 8 a  

220 WRITE ( t ,  105) 

HEAD ( I r .  1071 IPRN ',?T.) 
LLL 
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226 
227 

i 228 
1 229 
1 230 20 

231 c 
232 e 
233 

1 234 
1 235 
1 256 40 
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7 Microaodt  FORTRAN77 V 3 . 3 1  August 1985 
IF (IPRN .EQ.  1) READ ($,9) BFMT 
DO 20 I=l,fll 

READ ( 12, AFMT) 
IF (IPRN .Ea. 1 )  WRITE(8,BFMT) (Xl(I,J),J=L,N),SAL1(1) 

( X 1 ( I, J )  d = l  , N) , SAL1 (I ) 
CONT P NUE 

READ NEW RECORDS Ml+l TO M1+M2 
DO 40 I=l,M2 

READ ( 12, AFMT) ( X 2  ( X , J ) , J = l  , N) , SAL2 ( I ) 
IF (IPRN .Ea. 1) WRITE (S,BFMT) (X2(I,J),J=l,N),9AL2(1) 

CONTINUE 
237 C 
238 END 

Name Type C i f s e t  P C l a s s  

AFMT 
BFMT 
1 
I PRN 
J 
MI 
M 2  
N 

SAL2 
x 1  
X2 

saL 1 

CHAR*25 
CHARS25 
INTEGERS4 
I NTEGER$4 
I NTEGERX4 
INTEGERS4 
INTEGERS4 
INTEGERS4 
HEALS8 
REAL88 
REfXI0 
REAL 10 

4033 1 
40466 
40442 
40408 
40500 

O S  
4 S  
R S  

20 * 
24 S 
12 * 
16 * 

239 C 
240 C 
241 c 
242 C CALIBRATION SUBROUTINES 
243 C 

245 C 
246 c SUBROUTINE WEIGHTS (M1,  M2, SAL1, SAL2, Ai, A 2 )  
247 C 
248 c :i COMPUTE SALES WEIGHTS FOR CONSUMER SURPLUS CALCULQTION 
249 c WHEN SETS 1 AND 2 DO NOT HAVE CORRESPONDING MEMBERSHIPS 
250 c 

A i r  UTILITY FUNCTION INTERCEPTS FOR CHOICE SET 1 Lcll c 
252 c A2:  UTILITY FUNCTION INTERCEPTS FOR CHOICE SET 2 
2c- 
-I.> c 

234 c CALL SUBROUTINE SHRS (Mi, SAL1, 61) 
235 c ChLL SUBROUTINE SHHS (Mi, SAL2, A 2 )  
256 C 
257 C $ t X * t * * * t * * X * * * * X * l * * * * * * * * * * * * S * ~ * * S * * * * S * * S * * * * * * * * * * * * * * * * * * * *  
250 c 
1259 SUBROUTINE WEIGHTS (Ni,M2,SALi,SAL2,Al,A2) 
2hf) KEAL$R S A L 1  (M l ) ,SAL?(WZ)  ,Al(Ml),hZ(MZ) 

244 c t * r t S * * * * t S * ~ * S L * * S * ~ S * S * S * * * * S * * S * a * * S * * S * * * S * * S S S * * S S S * S S S * S *  

-IC 

z6i c 
262 W R I - ~ E  t * ,  I C I O )  

264 wI.rE ( x ,  i i c ) )  
263 1 0 0  F-ORMAT (1HO. ' WHAr TYPE OF WEIGHTING .FOR LOGSlJM TERMS? ENTER: ) 
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D Line# 1 
26% 1 1 0  
266 
267 120 
268 
269 200 
2.713 c 
27 1 

1 272 
1 275 10 

274 
1 275 
1 276 20 

277 c 
278 
279 
280 c 
28 1 

Name Type 

A 1  
p12 
I 
I WT 
M i  
M2 
SQL 1 
S&LZ 

PdQe 7 
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9 Microsof t  FORTRFIN77 V 3 . 3 1  August 1985  
FQRMAT ( lHO,  ’ 1 FOR StiAREB’) 
WRITE ( x ,  120) 

READ ( * , 2 Q O )  IWT 
FORMAT I I 1 ) 

DO 10 I = i , M l  
Al(I)=o.o 

CONTINUE 
DO 20 1=1,M2 
a2 ( P -0. o 

FORMfiFIT I I H O ,  ’ 2 FOR NO WEIGHTS’ ) 

CDNT INUE 

I F  (IWT .Ea. 1) C A L L  SHRS (Ml,SALl,Al) 
I F  ( IWT .EQ. I )  CALL SHRS (M2,SAL2,A2) 

END 

O f f s e t  P Class 

R E A L 1 8  
REAL t 0  
INTEGER* 4 
INTEGER14 
I N T E G E R t 4  
INTEGER14 
RECILX8 
REALXB 

16 X 
20 * 

40684 
40620 

o x  
4 X  

12 * 8 s  

285 C 
286 C 
287 C 
288 c 
289 C 
290 c 
291 C 
292 c 
295 c 
294 C 
295 c 

SUBROUT I N &  C A L I B  

> COMPUTE CONSTANT TERM3 OF U T I L I T Y  FUNCTION WHEN: 

( M i  , N, i3, E, X 1, XZ, S A L 1  , SALZ, A 1, SGN. MODEL 

1. FREDICTING SH4RES 
2. CHOICE SETS DIIN’T HAVE CORRESPONDINB MEMBERSH 

CALL SHRS ( M i ,  SAL1, A i )  
CALL BSUMl(M1, X i ,  B, N, R S l )  
CALL HSUMl(M2,  X 2 .  R, N, BS2) 
CALL BSUMZ(M1, X1, B, E. N, BS1, SGN) 

MZ, IFRE) 

FS 

296 C CALL  PREDl (M2 ,  A i ,  832, S A L 2 )  

298 c 
299 C * ~ x * * * * * * X * * * * * * * * * * * * * * * * X * * ~ * * * * * X * * * * ~ X * * * * * * * * * * * 1 * * * * * * x * * * * * *  
500 c 
30 1 c 
3 (19 2 
303 C CALIBRATE U T I L I T Y  CONSTANTS FOR MNL AND HDM MODELS 
304 c 
,305 RECILSEI S A L 1 ~ M 1 ) , S A L Z ~ M Z ) , H S 1 ( 2 0 0 ) , B S Z O , A 1 ( M l ~ , 5 ~ N ~ ,  
3(:)6 1 E ( N ) , S G N ( N ) , X 1 ( M l , N ) , X 2 ( M 2 , N )  
.:<:,.7 c 

297 c CALL PREDZ(M~,  a i ,  N, E, E, SGN.. x 2 ,  ~ s 2 ,  SCILZ) 

SUBROUT IN€ C A L I B  (M1, N, E, E X 1, X 2 ,  S A L 1  , SAL2, A I ,  SGN, MODEL , M 2 ,  IPRE)  
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D Line#  1 
308 
309 c 
310 
31 1 
312 c 
313 
314 C 
315 
316 C 
317 
318 
319 
:320 99 
321 C 
322 
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7 Microsoft FORTRAN77 V 3 . 3 1  August 1985 
CALL SHRS ( M l , S A L l , A l )  

I F  (MODEL .EQ. 1 )  CALL BSUMl (M l ,X l ,E ,N ,BS l )  
I F  (MODEL .EQ. 1 )  CALL BSlJMl (M2VXZgBtNfiB92) 

I F  (MODEL .Ea. 2) CALL  BSUM2 ~Ml,Xl,B,E,NIBS1,SQN) 

CALL I N I T  ( M i ,  B S l  , SAL1 I A 1  1 

I F  ( I P R E  .Ea. 3)  GOT0 99 
I F  (MODEL .ED. 1 )  CALL FRED1 (M2,  A 1  , BS2, 9cIL2) 
I F  (MODEL .EO. 2) C A L L  PREDZ ( M Z , A l , N , B I E , S G N , X 2 , ~ S ~ , ~ A L 2 )  
CONT I NUE 

END 

Name T y p e  O f f s e t  P Class 

A 1  
E 
BS 1 
B S 2  
E 
I PRE 
Mi 
M 2  
MODEL 
N 
S A L  1 
SAL2  
SGN 
x 1  
x2 

REAL88  
REALSEI 

REALXB 
REAL 8 8 
INTEGER t 4 
INTEGER84 
I NTEGERt4 
I NTEGERt4 
INTEGERS4 
REALt8 
REAL18  
REAL88  
R E A L t 8  
REAL18  

REAL a a 

32 * 
8 t  

40696 
42296 

12 8 
40 * 

0 t 
44 * 
40 t 
4 t  

24 8 
28 I 
36 a 
16 t 
20 a 

323 c 
324 C t t X S S S t S S t S t 8 S t t t 8 t t t t t t t t t t 8 * 8 t t t t ~ t t t t 8 8 ~ $ t t t 8 * t t 8 t t $ t ~ ~ t ~ t t t t  
325 c 
326 c SUBROUTINE SHRS (M, SHR, A ) .  
327 C 
328 c :> COMPLITE SALES SHRHES FROM SALES DATA 
329 C 
-3.Jl.1 c 
331 c 
532 c C A L L  SUM (M, S ,  SHR) 
,333 c 
334 C t $ $ t X t t t t 1 S t X t t t t 8 t ~ t t ~ * 8 t t t t t t t t t ~ t $ t t $ t t t t $ $ t t t $ t t t t t * 1 t t 8 t t * * t  
.d.Jd c 
336 SUHROUT I NE SHRS ( M, SHH I A ) 
537 C RETURNS SHARES I N  FLACE QF SALES 
338 c 
3.39 REALtEl S,SHR(M) , A ( M )  
E40  c 
Z11 C A L L  ! W M  ( M  ~ S , SHF: ) 
.z4:2 c 
143 c 

SHR: SALES SHARES (FRACTION OF TOTCIL) -5 ~ 

7 - m  
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D Line# 1 7 

1 345 SHR ( I  > =8HR ( 1  I S  
1 346 4 (1)  SDLClO (SHR( I) ) 
1 547 10 CONT I NUE 

344 DO 10 I=X,M 

348 c 
349 END 

Name T y p e  Offaat P Class 

a REAL X 8  8 1 *  
DLMj INTRINGIC: 
I I NTE9ERt4 43904 
M INTEGERI4 o *  
S REhLle 43096 
SHR REALlr8 4 *  

Page 9 
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Microsoft FORTRAN77 V 3 . 3 1  August 1985 

375 c 
2-76 c 
377 c * * * * * t t ~ X * * $ * x ~ x X S X * * * x * * * ~ x $ * x * * x * x * * $ * * * * * $ x * * * ~ * * * * * * * x * x * x x ~ * *  
378 C 
374 C SUBROUTINE HSUMI (M, X ,  H ,  N, RS) 
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D L i n e #  i 7 
0 REAL*8 
BS R E A L W  
DEXP 
E REAL18 
I I: NTEQERt4 
J INTEGER84 
M INTEGERS4 
N INTEGER14 
SGN REALSE) 
X REAL*B 

B *  
20 t 

12 * I NTR INSIC 

43936 
43944 

0 *  
16 * 
24 * 

4 :  

Page I 1  
06- 10-86 
14: 58: 29 

Microssoft FURTRCIN77 V 3 . 3 1  A u g u s t  19BS 

Name Type O f f s e t  P Class 

a REALl t8  12 * 
B m x t a  4 $  
DLOG I N T R I N S I C  
I INTEGER# 4 43952 
M 1NTEGERI.Q 0 * 
SAL REALXB a *  

441 C 
442 c 
443 C $ * X $ * * t l * $ $ * # * * * * * t * * * * t * $ * # * * ~ * l ~ # * * * * $ * * * * * * * * * $ # * * * $ * * * * * $  
444 c 
44'5 c SUBROUTINE ECZL ( M , A l . P 2 )  
446 c 
4 4 7  c ,+ EDUATEB ONE VECTOR TO ANOTHER 
4 4 8  c 
449 C $ * $ $ f S $ t t t t * $ $ $ t * $ * ~ $ ~ * ~ * $ $ ~ * l ~ * $ ~ * $ $ $ ~ # * $ # # ~ * $ $ * ~ ~ $ * $ ~ * * * $ * $  
4 5 0  c 
45 1 SUEROUTINE EOL ( P l Y A 1 , A 2 )  
452 c 
45; REAL88 A 1  (H), A 2  ( M )  



A-12 

D Line# 1 7 

1 455 A2(1)=Al(I) 
1 456 10 CONTINUE 

454 DO 10 I-1,M 

457 c 
458 END 

Name Type O f f s e t  P Class 

A 1  REALS8 4 1  
A 2  REAL18 8 %  
I INTEGERS4 43960 
M I NTEGER*4 0 1 

Page 12 
06-10-Bb 
14: 58: 29 

Microsof t FORTRAN77 V 3 . 3 1  august 1989 

463 c SUBROUTlNE SURPLS (Hl,M2,N,B,Xl, XZ,CONSUR,Al,AZ) 
464 c 
465 c 1 CALCULATE CONSUMER SURPLUS CHANGE FOR MNL 
466 C 
467 c CONSUR: CONSIJMER’S SURPLUS CHeNGE 
468 C 
469 C CALL ACCUM (Ml, N, E, X 1 ,  BASE, 41)  
470 c CALL ACCUM (M2,  N, t), X2, ANEW, 62) 
471 C CALL &ERR (ANEW, RASE) 
472 C 
475 C1**f*t*1StSX1t**1*X~*1111111I*$*11~SII11*1**1**111**I1*1*I11S*1 
474 c 
475 c 
476 SUBROUTINE SURPLS (MI, MZ, N, B, x i ,  xz, CONSUR, A I ,  a2) 
477 C 
478 
479 c 

REAL*8 ANEW, BASE, A 1  ( M i  ) , A 2  (MZ) , E4 (N) , CONSUR, X 1  (M1  , N) , X2 (M2, N) 
480 c 
48 1 
482 c 
403 C 
484 
485 c 
496 C 
487 c 
488 
489 
4 90 c 
4 9  1 

COMPUTE DENOMINATOR 
CALL ACCUM (Ml,N,B, Xl,PASE,Al) 

COMPUTE NUMERATOR 
CALL ACCUM (M2, N, B, X 2 ,  ANEW, 62) 

COMPUTE CONSUMER SURPLUS CHANGE 
R(1) MUST BE PRICE COEFFICIENT 
IF ((ANEW .LE. ( 3 )  .OR. (BASE .LE. 0 ) )  C4LL AERR (ANEW,PASE) 
CONSUW ( DLOG (ANEW) -DLOG ( BASE) 

END 

/ ( -E 1 ) ) 

Name Type O f f s e t  F Class 

A 1  REAL18 28 L 
a2 REAL*B 72 * 
AIJEW REAL$8 47-976 
B REAL t O  12 * 
RASE f=EAL.rlrS 47968 
C.ONSUR REUL$R 24 * 
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P Lint?* 1 7 MI crarof t FORTRAN77 V 5 . 3 1  Actgust 1 PSJ 
DLOR INTRIN6 IC 
M l  INTEOERt4 0 8  
M 2  INTEGER84 4 8  
N INTEOERt4 8 S  
x i  REAL 88 16 8 
x2 REALSB 20 ? 

492 C 
495 C S 8 * * 8 * $ * S 8 8 * S 8 * * $ $ 8 * * 8 ~ * 8 * * S * ~ * 8 * * * ~ X 8 X * X ~ * * * 8 * * * * * * ~ * 8 8 * X * * 8 8 * S  
494 c 
495 c SUBROUTINE ACCUM (M, N, R, X ,  ACC, A )  
496 c 
497 c > COMPUTE SM!3 OF EXPONENTIATED UTILITY 

499 c W C :  SUM OF EXPONENTIATED UTILITY 
500 C 
501 C $ 8 * * * * 8 X 8 ~ * * * * 8 * * t * * * * S * 8 8 8 * * ~ 8 X ? * * X * t * X * 8 * * S 8 8 * X ~ * * * * ~ 8 8 8 * * * * S 8  

503 c 
504 SUBROUTINE ACCUM (M,N,E, X,PICC,A) 
505 C COMPUTE SUMS OF EXPONENTIATED COMPOSITE COSTS 
Job REALXE BSUM,ACC,A(M),B(N? ,X(M,N) 
5137 c 
508 C 1NITIAL.IZE SUM OF EXPONENTIALS 
so9 ACC=O. 0 
510 C COMPUTE SUM 
51 1 DO 20 I=l,M 

49e c 

502 c 

1 512 C INITIALIZE COMPOSITE PRICE SUM 
1 513 BSUM=A ( I ) 
1 514 C COMPUTE COMPOSITE PRICE 
1 515 DO 10 J=l,N 
2 516 BSUM=EiSUM+ (R ( J )  * X  (I I J )  ) 
2 517 10 CONTINUE 
1 518 ACC=ACC+DEXP(BSUM) 
1 519 20 CONTINUE 

520 c 
-I& 1 END =r) 

Name, Type O f f s e t  P C l a s s  

A 
ACC 
B 
BSUM 
DEXP 
I 
J 
M 
N 
X 

REALS8 
RECILX8 
REAL18 
REALM 

INTEGER84 
INTEGERS4 
INTEGER#4 
INTEGEHk4 
REALg8 

20 X 
16 8 

8 X  
43992 

43984 
44000 

INTRINSIC 

0 t 
4 *  

12 8 
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Q L i n e #  1 7 Mi erosaC t FORTRAN77 V 3 . 3  I August 1985 
529 c 
326 C > CALCULATE CONSUMER'S SURPLUS CHANGE I N  HDM 
527 C 
528 c C A L L  RANSET (ITER, K, NEWI, N) 
529 c C A L L  RANQCO (N, 8 ,  E, BLN, K, NEW1, SGN) 
530 C C A L L  SURPLS (Ml, M2, N, BLN, X 1 ,  X 2 ,  CON, A l ,  A 2 )  
531 c 

533 c 
534 SUBROUTINE HDMSUR (Ml,M2,N,B,E,Xl,X2,CONSUR,SON,~l,~Z~ 
535 c 
596 INTEGERt4 NEWl 
537 INTEGERS:! K 
538 REAL88 A 1  (MI) ,A2(M2),B(N),ELN(16) ,CON,CONSUR,E(N),SGN(N), 
53'7 1 X i  (M1,N) ,X2(M2,N) 
540 C 
541 C CCILCULATE CONSUMER SURPLUS I N  HDM 
542  C 
543 CALL RANSET ( ITER, K, NEW 1, N) 
544  CONSURmO. 0 

532 C~ S ~ ~ S S : S ~ ~ ~ S S S S S ~ S S S ~ S ~ S S : ~ ~ ~ S S S ~ ~ S S S S ~ S S S ~ S S : S S : S S S S S S ~ ~ S ~ : : :  

545 DO 10 I = l , ITER 
1 546  c 
1 947 C A L L  RANDCO (N, E, E, BLN, K,  NEW1 , SGN) 
1 548  CALL SunPLs (MI ,M~,N,BLN, x i ,  XZ,CON, A I , A ~  
1 549  CONSURnCaNSUW+(CON/~TER) 
1 550 10 CDNT INUE 

551 c 
Jd2 END --E 

Name Type O f f s e t  P Clams 

A 1  
A 2  
B 
BLN 
CON 
CONSUR 
E 
I 
ITER 
c:: 
M 1  
M 2  
N 
NEW 1 
SGN 
x i  
XZ 

RE6LIB 
REAL88 
REALXB 
REALt8 
REALa8 
RERLt8 
REALt8 
INTEGERt4 
I NTEGERt4 
I NTEGERSZ 
I NTEGERS4 
INTEGERt4 
INTEGERt4 
I NTEGERS4 
REALtR 
REALl8 
RECILlL8 

36 8 
40 * 
12 t 

44008 
44154 

28 1 
16 t 

44146 
44 136 
44140 

O S  
4 8  
8 8  

44142 
32 n 
20 * 
24 * 

cc- 
Jd3 c 
554 C $ * t t $ $ * * l f * * ~ $ X X S * * $ $ * * * * % ~ l * * * * ~ X * * ~ * * * $ * $ * * t * * * $ * * * ~ * ~ t * ~ $ *  

a46 C. 
557 c 
c d.JH c- c OBTAIN FARAMETEHS OF MONTE CARLO I N T E G R A T I O N  

ccc c J J J  c 
cc SUBROUTINE RANSET ( I T E R .  b , NEWl , N) 
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D L i n o #  1 7 M i c r o e o f t  FORTRAN77 V3.31 Clugust 1985 
553 c 
560 C ITER: NUHBER OF I TERAT I ClN9 
561 C k: NUMBER OF PISIRS OF RUNDOM VARZA5LES 
562 C NEW18 RQNDOM NUMBER SEED 
563 C NI NUMBER OF ATTRIBUTES 
564 C 
S65 C S S t ~ S S $ $ S S ~ S S S I ~ S S I t X l l f X $ t t $ l X X t I $ S ~ I ~ 8 S $ ~ S $ ~ ~ ~ ~ ~ ~ $ ~ $ 8 S ~ S ~ 8 S $ S ~ $ $ ~ S $  
566 C 
567 SUBROUTINE RANSET (ITER,K,NEWl,N) 
568 INTEGERLO, ISEED,NEWl 
569 INTEGERS2 K 
570 C 
571 C OBTAIN DESIRED NUMBER OF ITERATIONS 
572 WRITE ( I ,  100) 
573 100 FORMAT(iHO,'HOW MANY ITERATIONS FOR HDM MONTE CLIRLO?') 
574 READ (*,111:)) ITER 
575 110 FORMAT(I4) 
576 C MONTE CARLO INTEGRATION OF 1-IDM SURPLUS 
577 c 
578 K=INT(N/2) 
579 hk.rN-2tK 
sea IF ( k K  .GT. 0) K = k + l  
581 C OBTAIN SEED FOR RANDOM NUMBER GENERATOR 
582 WR I TE ( $ , 200) 
~€33 200 FORMAT (1HI3, 'ENTER A NUMBER FROM 0 TO 46300' ) 
584 READ ( I r ,  2lCl) ISEED 
585 2 10 FORMAT ( 15) 
586 NEWl=ISEED 
587 c 
588 END 

P 

Name Type O f f s e t  P C l a s s  

I NT INTRINSIC 
ISEED INTEGER14 44714 
ITER INTEGER$4 0 x 
K I NTEGERIZ' 4 *  

N INTEGERt4 12 I 
NEWl INTEGEHX4 81; 

vi- INTEGERI4 44270 

589 C $ * l * I $ t l S * $ ~ ~ I $ * $ I t $ * $ ~ S 1 ; * $ $ ~ $ * ~ * * S I I * $ * I * ~ * ~ * S * s I * * ~ * * ~ I ~  
59'3 c 
591 C SUBROUTINE RFINDCO (N, P. E, BLN, P . NEWl . SGN) 
542 c 
593 c > GENERATE RANDOM COEFFICIENTS 
594 c 
595 c HLN: RANDOM COEFFICIENTS 
596 C 
597 c CALL rmwm (NEWI  RAN,^ ) 

598 C 
599 C $ $ * f $ L ~ $ $ $ X r $ L $ $ $ $ $ * ~ ~ ~ $ $ $ $ ~ ~ * * ~ * $ * $ * * $ ~ ~ ~ * $ $ $ $ * ~ $ * $ * $ * I * $  
600 C 
6 0 1 C 
6 (.I 2 SUBROlJ T IN€ R&NDCi3 (N. H, E:, BLN, t , NEW 1, SGN) 
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D Linen 1 7 M i c r o s o i t  FORTRAN77 V3 .31  august 1985 
603 INTEOER84 NEW1 
604 INTEGER*2 K 
60S REAL88  BLN(N),RAN(16) ,B(N),E(N) ,gGN(N) 
bob C 
607 C CALL SUBROUTINE FOR 2K NORMAL 0 ,  
608 CRLL NORMAL (NEW 1, RAN, K )  
609 C COMPUTE LOG-NORMALLY D ISTRIBUTED 
b10 DO 10 I= l ,N  

1 611 
1 612 10 CONTINUE 

BLN ( I )  =DEXP (B ( I  1 +R&N (I 1 SEI I )  

613 RETURN 
614 END 

Name T y p e  

B 
BLN 
DEXP 
E 
I 
K 
N 
NEW 1 
RAN 
SEN 

REAL88  
REAL88  

REALX8 
I NTEGER84 
INTEGERK? 
INTEGERS4 
I N T E Q E R I 4  
R E A L t B  
REALXB 

Offset P Class 

4 1  
12 * 
B f  

16 L 
0 8  

20 * 
2 4  )1 

I N T R I N S I C  

44450 

44322 

RANDOM VARIABLES 

COEFFIC IENTS 

SSQN ( I ) 

615 C t S * * t S ) S t $ S t t X 8 8 * 8 * * * * 8 * * ~ * * * 8 * * ~ * * * * * S a 8 8 * $ 8 * * 8 8 8 8 * 8 * * * * S * S S  
616 C 
617 C 
610 C SUBROUTINE NORMAL (NEW1, RAN, )o 
619 C 
620 C ? GENERATE A VECTOR OF NORMaL RANDOM VARIABLES 
621 C 
622 C CALL RAN1 (SN,SNl,NEWl) 
623 C 
624 C RAN: NORMALLY D ISTRIBUTED RANDOM VARIABLES 
625 C SN: F I R S T  OF P A I R  OF NORMAL RANDOM VARIABLES 
626 C SN1: SECOND O F  P A I R  OF NORMAL RANDOM VARIABLES 
627 c 
628 C SUBROUTINE FOR P A I R S  OF INDEPENDENT NORMAL 0,l VARIATES 
629 C BASED ON P.F. HULTQUIST, PC TECH J O U R . ,  8/84, AND J MOSHMAN 
630 C RANDOM NUMBER GENERATION, I N  H.S.  WILF, V.2 MATHEMATICAL METHODS 
6.31 C FOR D I G I T A L  COMPUTERS 
632 C 
633 C X $ $ S $ 8 f f 8 t t * S 8 t X * f S * 8 * * 8 * * * * * * * * * * * * * * * * * * * * 8 * * * * * ~ * 8 * 8 8 ~ 8 * *  
6-14 C 
635 SUBROUT I NE NORMAL. (NEW 1, RAN, K 1 
636 INTEGER$4 NEW1 
637 INTEGERL2 G ,  C: 
6 38 REALY8 SN, SN1 RAN ( 16) 
6.39 C 
6 4 1:) J=l  
64 1 DO 15 I=I,k. 

1 642 CALL RAN1 (SN,SNl,NEWl) 
1 6 4 3  RGN (J) =SN1 
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D Line# 1 7 
1 644 RAN(J+l)=SN 
1 645 J=J+2 
1 646 i J  CONTXNUE 

647 END 

Name Type Offset P Class 

f3 
I 
J 
K '  
NEW1 
RAN 
SN 
SN 1 

INTEOERSZ 
I NTEGERt4 
INTEGERS 4 
INfE(HRlr2 
I NTEBERt4 
REAL88 
REALXB 
REISLt8 

$St** 
44462 
44458 

e *  
O S  
4 *  

44470 
44478 

Page 17 
06-10-86 
14r 58: ZP 

M l C r O t i Q f t  FORTRAN77 V3.51 August 2985 

648 C 
649 C 
650 C t X I S L S X $ % l t S X t L t S $ S S ~ * l * S * * * & ~ t * S * * * ~ S * * * * * * * S t * t 8 8 * * * 8 S * t  
651 C 
652 C SURROUT INE RANl (SN, PN1, NEW 1 ) 
653 C 
654 C > GENERATE PAIRS OF NORYCIL RANDOM NUMBERS 
655 C 
656 C $ t t t X t X t $ X l t X t t X * t S X S t S * X t S S * t t * * * * S * * S S S * * * 8 * * S S S * * ~ S S * S l  
657 SUBROUTINE RANl (SN,SNl,WWl) 
658 INTEGERX4 NEW1,NEW.M 
659 INTEGERX2 0 
660 REALt8 Z,SN,SNl,UNIF,UNI=l 
661 C 
662 C GENERATE UNIFORM RANDOH NUMBERS 
663 G=O 
664 11-46300 
665 NEW=9261SNEW1+3 
666 NEW=MOD (NEW, M)  
667 UNIF=NEW/463OO. 0 
660 1 CONTINUE 
669 C 
670 C TRaNSFORM UNIFORM PAIRS TO (3,l  NQHMAL PaIRS 
67 1 
672 7 
673 
674 
675 
6 76 
677 6 
678 
679 
680 
68 1 
682 
&a3 

Name T y p e  

I F  (G-1 )  7,6,7 
G=G+ 1 
NEW l=NEW 
UNIFlzUNIF 
GOT0 1 
I F  (UNIF l  .LE. 0) CALL UERR (NEWl.UNIF1,k.) 
Z=DSC!RT(-2.0*DLOG(UNIFl)) 
S N l ~ Z X ~ C O S ( 6 . Z B S l B t U N l F )  
SN=Z lr DS I N  ( 6.283 1 8 W N I  F 1 
G=O 
NEWl=NEW 
HETIJRN 
END 

O f f + &  F' C l a s s  
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D L i n d  1 7 
DCOS 
DLQB 
DSIN 
DSQRT 
D INTEGERS2 
K INTEOERI4 
M INTEGERS4 
MOD 
NEW INTEGER t4 
NEW1 INTEOERS4 
8N REQLtE) 
SNI  REQLSB 
UNIF REALS8 
UNPF1 REALSE) 
z REnue 

INTRINSIC 
INTRINSIC 
INTRINSXC 
INTR INS I C 

44486 
44512 
44488 

44492 
INTRINSIC 

131 
O S  
4 1  

44496 
44504 
44395 

Page 18 
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Microsoft FORTRAN77 V 3 . 3 1  august 1985 

694 C 
695 
696 C 
697 
698 C 
699 
700 

1 701 
1 702 10 

1 704 
1 705 20 

703 

706 C 
707 

SUBROUTINE ?RED1 (M, A ,  85, SAL) 

REALIS A ( M )  ,BS(M) , S A L ( M )  ,DEN 

DEN-0.0 
DO I O  I=l,M 

CONTINUE 
DEN=DEN+DEXP ( A  ( I ) +BS (I ) ) 

D a  20 I = ~ , M  
SAL ( 1 )  =DEXP ( A (  I )  +BS ( 1 )  ) /DEN 

CONT I NUE 

END 

Name Type O f f s e t  P C l a s s  

a REALt8 4 *  
BS REnLte 8 i  
DEN REALSE) 44524 
DEXB INTHINSXC 
I I NTEGERS4 44532 
M I NTEGEHX 4 O t  
S A L  REALY8 12 x 
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D Line# 1 7 
SON REAL18 20 1 
X REALtB 24 1 

Page 20 
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14: 58: 29 

Microsaft FORTRAN77 V 3 . 3 1  August 1995 

746 c 
747 C l S : l ~ S : l ~ t S : ~ S : S l S : t l l t S : S : ~ ~ S : S : l ~ l S : ~ l ~ B l l S : l l ~ t l ~  X t l l * f S : S  
748 c 
749 c SUEROUTINE SURPRN (Ml,MZ,N,MaDEL,CONSUR) 
750 c 

C t S : * S : l *  

751 c > PRINT RESULTS BF CONSUMER SURPLUS CCILCULATION 
752 C 
753 C S ~ l l ~ S : ~ t t $ 8 S l l S : l ~ ~ t ~ ~ l ~ l t l ~ l l l ~ ~ l l l ~ S : l S : S : ~ ~ B ~ ~ B S : ~ 8 l ~ ~ B l ~ ~ l l  
794 c 
755 c 
7% c 
757 SUBROUTINE SURPRN (Ml,M2,N,MODEL,CONSUR) 
758 C PRINT RESULTS OF CONSUMER SURPLUS CALCULATIONS 
759 REAL18 CONSUR 
760 C 
76 1 WRITE (1,100) 
762 100 FORMAT ( lHO, ’ CALCULATIONS COMPLETED’) 
769 IF (MODEL .Ea. 1) WRITE ( * ,110)  
764 110 FaRMAT(lHO,’MULTINOMIAL LOGIT MODEL - CONSUMER SURPLUS’) 
765 IF (MODEL .ED. 2 )  WRITE ($ ,120)  
766 120 FORM~T(lHO,’HEDONIC DEMAND MODEL - CONSUMER SURPLUS’) 
767 WRITE (1,130) M1,M2 
768 130 FORMAT(lH0,’BASE CHOICES = ’,13,’ NEW CHOICES = ’,13) 
7 69 WHITE (1,140) CONSUR 
770 140 FORMAT(lHO,’SURPLUS CHANGE PER CONSUMER = O’,ElS.9) 
771 E 
772 END 

Name Type O f f s e t  P C l a s s  

CONSUR REALtB 16 1( 
M 1  INTEGERS: 4 o x  
M 2  INTEGER14 4 s  
MODEL IN.T‘EGERt4 12 1 
N I NTEGERS4 8 ) :  

773 c 
774 CX*l**Yl~*$**~l**$~ll*l*S:S:lS:**l****lS:*S:***lS:lll**$S:lS:*ll**S:ll 
775 c 
776 c SUBROUTINE PREPRN (MODEL,Ml,SALl,SALZ,M2) 
7’77 c 
778 C :j PRINT RESULTS OF SHARES PREDICTION 
779 c 
780 C $ $ t ~ $ ~ ~ X $ ~ $ S $ S L ~ $ L $ $ ~ ) : $ ~ ~ ~ ~ 1 ~ ~ ~ 1 S : 1 ~ $ ~ ~ ~ ~ 1 $ ~ ~ 1 ~ $ ~ ) : X 1 ~ 1 ~ ~ ~ 1 ~ 1  
781 C 
782 SlJRHOUTINE FREFRN (MODEL,Ml , SAL1 I §AL2,M2)  
783 C 
784 REALZ8 SHLl (MI) I SAL2 IMZI 
785 C 

787 1 0 0  FORMAT ( 1HO. ’ BASE YEAR AND PREDICTED MARKET SHARES‘ ) 
786 WRITE ( * ,  100)  



.. h
 

w f- P
 

W
 

tr 
1l. 

a
 

a
 

w >
 

W
 

rn 
c1 
a
 

m !!? i! !2 X
 

n
 . *
 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

n
 

4: L 
.4 

!+4 3 B t ,4 

U
 

9
: 
W
 
3
 

w I- 3
 

5 B m
 
3
 

cn 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * I
 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

m
 

w i- 
2
 
0
 

U
 

E 2 5 m
 

m
 

Y
 
0
 

Ill 
I
 

U
 

a
 
0
 

cz [L
 
W
 

* u
u

u
u

ij
u

u
u

u
 

* * * * * * * * * * * * * * * ii * * * * * * * * * * * * * * * * * * * 4
 

* * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * * * * * * * * * * * * * #
 

* * * * * * * * * * * * * *( 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

?. 

- I! U
X

 
-

-
 -4

 



P
P

 

t-.
I 
e
 

c
 

n
n

n
n

n
n

n
 

G
 0
 

*
Z
 

0
 

0
 

&
 

* 
* 

* 
* * 

m
*
 

-
*

 
-*

 * * * &
 

+
( * * * * * * * * * SC
 * * * * * c * * * * * * z
*
 

m
 

c
 

1
)
 

0
 

C
 

-4
 z m P
I m
 

m
 

B
 

75
 

33
 

D
 z E
 

m
 

D
 rn m
 

z 6
 

m
 

I
 rn
 

" * - 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .)
6
 * * * * * * * * * * * * 

*
 

*
*
*
I
 
e
 

n
 

c.
 

? N
 

N
 

2 n 1
 

d m I+ n
 

0, d
 

I)
 
I
 

;D
 
D
 z
 



A- 23 

D L i n e #  1 7 
RANSET 
RUMS 
SERR 
SETUP 
SHRS 
SUM 
SURPLS 
SURPRN 
U E W  
WE I GHT 

Page 2s 

14: sa: 29 
M- 10-86 

Microsaft FORTRAN77 VS.31  RuQust 19G”J 
SUBROUTINE 
PROGRFIM 
SUBROUTINE 
SUBROUTINE 
SUBROUTINE 
SUBROUTINE 
SUBROUTINE 
SUBROUTINE 
SUBROUTINE 
SUBROUT I NE: 

Pass One No Eri-at-5 Detected 
848 Source Lines 





Appendix A 

Sample Model Runs 





Appendix B 

Sample Model Runs 

System configuration. 

drive. 

drive a: 

I W  PC with one floppy disk and one hard disk 

Program RWS.EXE resides on the hard disk and data are read from 

The first six runs illustrate the various options for estimating 

consumer's surplus using multinomial. logit and hedonic demand models. 

The last two illustrate market shares predictions with the two models. 
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rums 

PLEASE ENTER COMPLETE FILENCIME FOR PARfiMETERS 
F i l a  name missing or  b l a n k  - Please enter  name 

UNIT 113 a:pold.dat 

PLEASE ENTER FILENAME FOR CHARACTERISTICS 
UNIT 123 a: chars. d a t  

ESTIMATION OF CONSUMER SURPLUS IN RUMS 

WHAT TYPE OF MODEL? ENTER: 

1 FOR MULTINOMIAL LOGIT 

2 FOR HEDONIC DEMAND MODEL 
1 

YOU CHOSE MODEL 1. 

WHAT TYPE OF ESTIMATION? ENTER8 

1 FOR CONSUMER SURPLUS CHANGE 

2 FOR SHARES FHEDICTION 

3 FOR C S CHANGE, CORRESPONDING SET MEMBERS 
1 

ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET - 
b 

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET - 
b 

ENTER NUMBER OF CHfV?ACTERISTICS - 
h 

THERE ARE b t 6 CHOICES t 6 CHARS. 

READING MNL MODEL PARAMETERS . . . 
ENTER RECORD FORMUT FOR PAHAMS.DAT. 
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($9.6) 

ENTER 1 TCI PRINT PARAMETERS 

READINQ CHARACTERISTICS & SALES DA'fLI 

ENTER RECORD FE)RMAT FOR CHARB.DAT. 
(7f 7.2) 

ENTER 1 TO PRINT CHARACTERISTICS DATA 
1 

ENTER OUTPUT FORMAT, E.G. lX,INPWT FORMAT 
( 1 x  ,7f 7.2) 
3390.60 3.60 17. 10 4.38 3.85 2.76 22.90 
.3930.00 5.25 11.20 5.00 3.92 3.43 1F3.80 
419CJ.00 5.77 17.30 5.43 4.1U 3.95 17.10 
4639.00 5.96 17.50 5-34 4.35 4.54 20.50 
8560. 00 6.56 18.00 5.52 4. 50 4.47 5 .  20 
470U.00 5.72 13.80 5.45 4.2'7 3.78 15.60 
3390.00 2.92 17.10 4.30 3.4:' 3.76 24.92 
3930.00 5 . 4 3  11.2Cl 4.75 3.53 3.43 21.15 
4190.00 4 .46  17-30 5.16 3.7:7 5 . 9 5  15.74 
4633.OU 4.81 17.50 5.07 3.41 4 . 5 4  17.67 
95L10.00 5.29 10.00 5.52 4.35 4.47 5.99 
6700. oo 4.29 13. ao 5 . 4 5  4.2.7 3.78 14.94 

WHAT TYPE OF WEIGHTING FOR LOGSUM TERMS'? EbITERr 

1 FOR SHARES 

2 FOR NO WEIGHTS 
2 

CALCULATIONS COMPLETED 

MULTINOMIAL LOGIT MODEL - CONSUMER SURPLUS 

BASE CHOICES = 6 NEW CHOICES = 6 

SURPLUS CHANGE PER CONSUMER = $-. 116259301E+03 
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C: \FBRT>m.wne 

PLEASE ENTER COMPLETE F I L E N A M E  FOR PARAMETERS 
F i l e  nams) missing ar blank - P l e a s e  enter name 

U N I T  113 a:pold.dat 

PLEASE ENTER F I L E N A M E  FOR CHARACTERISTICS 
U N I T  123 a:charss.dat 

E S T I M A T I O N  O F  CDNSUMER SURPLUS I N  RUMS 

WHAT TYPE OF MODEL? ENTER8 

1 FOR M U L T I N O M I A L  LOGIT 

2 FOR HEDONIC DEMAND MODEL 
1 

YOU CHOSE MODEL 1. 

WHAT TYPE OF E S T I M A T I O N ?  ENTER: 

1 FOR CONSUMER SURPLUS CHANGE 

2 FOR SHARES P R E D I C T I O N  

3 FOR C S CHANGE, CORRESPONDING SET MEMBERS 
1 

ENTER NUMBER OF ELEMENTS I N  BASE CHOlCE SET - 
b 

ENTER NUMBER OF ELEMENTS I N  NEW CHOICE SET - 
b 

ENTER NUMBER RF C H A R f K T E R I S T I C S  - 
6 

THERE ARE 6 Er b CHOICES & 6 CHARS. 

READING MNL MODEL PPlRAMETERS . . . 
ENTER RECORD FORMAT FaR PARAMS.DAT. 



( f 9 . 6 )  

ENTER 1 TO PRINT PARAMETERS 

READING CHARACTERISTICS bc SWES DATA 

ENTER RECORD FORMAT FOR CHARS.DCIT. 
( 7 f 7 . 2 )  

ENTER 1 TO PRINT CHARACTERISTICS DATCI 

W H ~ T  TYPE aF WEIGHTING FOR LOOSUM TERMS? ENTERI 

1 FOR SHARES 

2 FOR NO WEIGHTS 
1 

CALCULATIONS COMPLETED 

MULTINOMIAL L O G I T  MODEL - CONSUMER SURPLUS 

BASE CHOICES = b NEW CHOICES = b 
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C: \ F O R T > r u m s  

PLEASE ENTER COMPLETE F I L E N A M E  FOR PARAMETERS 
File name missing or blank - Please e n t e r  name 

U N I T  117 a:pold.dat 

PLEASE ENTER F I L E N A M E  FOR CHARACTERISTICS 
U N I T  123 a:chara.dat 

E S T I M A T I O N  O F  CONSUMER SURPLUS I N  RUMS 

WHAT TYPE OF MODEL? ENTER# 

1 FOR M U L T I N O M I A L  LOGXT 

2 FOR HEDONIC DEMAND MODEL 
1 

YOU CHOSE MODEL 1. 

WHAT TYPE OF E S T I M A T I O N ?  ENTER: 

1 FOR CONSUMER SURPLUS CHANGE 

2 FOR SHARES P R E D I C T I O N  

3 FOR C S CHANGE, CORRESPONDING SET MEMBERS 
7 
3 

FOR O P T I O N  3 SETS NUMBER AND ORDER MUST AGREE 

ENTER NUMBER OF ELEMENTS I N  BASE CHOICE SET - 
6 

ENTER NUMBER OF ELEMENTS I N  NEW CHOICE SET - 
6 

ENTER NUMBER OF CHARACTERISTICS - 
6 

THERE ARE b P, b CHOICES & 6 CHFIRS. 

READING MNL MODEL PARAMETERS . . . 
ENTER RECORD FORMAT FOR PARAMS.DAT. 
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ENTER 1 TO PRINT PARAMETERS 

READING CHARACTERISTICS & SALES DATCI 

ENTER RECORD FORMAT FOR CHAR8.DAT. 
(7f 7.2) 

ENTER 1 TO PRINT CHARACTERISTICS DATA 

CALCULATIONS COMPLETED 

MULTINOMIAL LOGIT MODEL - CONSUMER StlRrLus 
BASE CHOICES = b NEW CHOICES = b 

SURF LUS CHANGE PER CONSUMER * B .9009600CP8E*0 i 
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CI \FORT.h-umnr 

PLEASE ENTER COMPLETE F I L E N A M E  FOR PCIRAMETERS 
F i l a  name m i s s i n g  or  b lank  - Please  enter name 

U N I T  1 l’? a: parame. dat  

PLEASE ENTER F I L E N A M E  FOR CHARACTERISTICS 
U N I T  lZ? anchars.dat 

E S T I M A T I O N  OF CONSUMER SURPLUS I N  RUMS 

WHAT TYPE 

1 FOR 

2 FOR 
2 

YOU CHOSE 

WHAT TYPE 

1 FOR 

2 FOR 

3 FOR 
1 

OF MODEL? ENTER2 

MULTLNQMIAL LOGIT’  

HEDONIC DEMAND MODEL 

MODEL 2. 

OF ESTIMCITION? ENTER8 

CONSUMER SURPLUS CHANGE 

SHARES P R E D I C T I O N  

C S CHANGE, CORRESPONDING SET MEMEERG 

ENTER NUMBER O F  ELEMENTS I N  BASE CHOICE SET - 
& 

ENTER NUMBER O F  ELEMENTS I N  NEW CHOICE SET - 
4 

ENTER NUMBER OF CHARf3CTERISTICS - 
6 

THERE &RE 6 Jr 6 CHOICES t & CHARS. 

READING HDM MODEL PARAMETERS . . . 
ENTER RECORD FORMAT FUR Pf3RAMS.DAT. 
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(3f  6.3) 

READING CHARACTERISTIC5  & SALES DATFI 

ENTER RECORD FORMAT FQR CHARS.DCIT. 
(7f7.2)  

ENTER 1 TO P R I N T  CHARACTERISTICS DATA 

WHAT TYPE OF WEIGHTING FOR LOGSUM TERMS? ENTER: 

1 FOR SHARES 

2 FOR NO WEIBHTS 
1 

HOW MANY I T E R A T I O N S  FOR HDM MONTE CARLO? 
1000 

ENTER CI NUMBER FROM 0 TO 46305) 
5265 

CALCULATIONS COMPLETED 

HEDONIC DEMAND MODEL - CONSUMER SURPLUS 

BASE CHOICES = 6 NEW CHOICES = 6 

SURPLUS CHCINGE PER CONSUMER 5-.125954701E+04 
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C: \ F O R T > r u m s  

PLEASE ENTER COMPLETE FILENF\ME FUR PARWETERS 
F i l e  name missing or blank  - Pleaue enter naino 

U N I T  117 a: params. dat  

PLEASE ENTER F I L E N A M E  FUR CHFIR&CTERISTICS 
U N I T  12? aichars.dat 

E S T I M A T I O N  OF CONSUMER SURPLUS I N  RUHS 

WHAT TYPE OF MODEL? ENTER8 

1 FOR M U L T I N O M I f i L  L U G I T  

2 FOR HEDONIC DEMANQ MODEL 
2 

YOU CHOSE MODEL 2. 

WWCIT TYPE OF E S T I M A T I O N ?  ENTER: 

1 FOR CONSUMER SURPLUS CHANGE 

2 FOR SHARES P R E D I C T I O N  

3 FOR C S CHANGE, CORRESPONDING SET MEMBERS 
3 

FOR O P T I O N  3 SETS NUMBER CIND ORDER MUST CIGREE 

ENTER NUMBER OF ELEMENTS I N  BASE CHOICE SET - 
6 

ENTER NUMBER OF ELEMENTS I N  NEW CHOICE SET - 
6 

ENTER NUMBER OF CHARACTERISTICS - 
6 

THERE ARE 6 % 6 CHOICES b 6 CHARS. 

READING HDM MODEL PGRAMETERS . . . 
E N r E R  RECORD FORMAT FOR PARAMS.DGT. 



(3 f6 .3 )  

ENTER X TR FRINT PARAMETERS 

READING CHARACTERISTICS rk SALES DATA 

ENTER RECORD FORMAT FOR CHARS.DAT. 
(7f 7 . 2 )  

ENTER 1 TO P R I N T  CHARACTERISTICS DATA 

HOW MANY I T E R A T I O N 6  FOR HDM MONTE CARLO? 
1000 

ENTER A NUMBER FROM 0 TO 46300 
3265 

CALCULATIONS COMPLETED 

HEDONIC DEMAND MODEL - CONSUMER SURPLUS 

EASE CHOICES = 6 NEW CHOICES = 6 

SURPLUS CHANGE PER CONSUMER = 5-.56406!5774E+03 
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Cc \FiYRT:.rume 

PLEASE ENTER COMPLETE FILENAME FOR PARAMETERS 
F i l a ,  name missing or b l a n k  - Pletalse enter name 

U N I T  l l ?  aiparams.dat 

PLEASE ENTER FPLENFIPIE FOR CHARACTERISTICS 
U N I T  127’ axchare.dat 

E S T I M A T I O N  OF CONSUMER SURPLUS IN RUMS 

WHAT TYPE OF MODEL? ENTER8 

1 FOR M U L T I N O M I A L  L O G I T  

2 FOR HERONIC DEMAND PlODEL 
2 

you CHOSE MODEL 2. 

WHAT TYPE a= ESTIMATION? ENTER: 

1 FOR CQNSUMER SURPLUS CHANOE 

2 FOR SHARES P R E D I C T I O N  

3 FOR C S CHANGE, CURRESPONDING SET MEMBERS 
1 

ENTER NUMBER OF ELEMENTS I N  BASE CHOICE SET - 
6 

ENTER NUMBER OF ELEMENTS I N  NEU CHOICE SET - 
b 

ENTER NUMBER OF CHARACTERISTICS - 
6 

THERE ARE 6 & 6 CHOICES & b CHARS. 

READING HDM MODEL PARAMETERS . . . 
ENTER RECORD FORMAT FOR PARAMS.DAT. 
( f 9  3f6 .3)  

ENTER 1 TO P R I N T  PARAMETERS 
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READING C H N W C T E R I S T I C S  k SALES DATA 

ENTER RECORD FORMAT FOR CHARS.D&T. 
(7 f7 .2 )  

ENTER 1 TO P R I N T  CHARACTERISTICS DATA 

WHAT TYPE OF WEIGHTING FOR LOGSUM TERMS? ENTER8 

1 FOR SHARES 

2 FOR NO WEIGHTS 
0 

HOW MANY ITERATIONS FOR HDM MONTE CARLU? 
1000 

ENTER A NUMBER FROM 0 TO 46300 
3265 

CALCULATIONS COMPLETED 

HEDONIC DEMAND MODEL - CONSUMER SURPLUS 

BASE CHOICES = b NEW CHOICES = 6 

SURPLUS CHANGE FER CONSUMER 9-.942366764E+03 
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C: \FORTh-ume 

PLEASE ENTER CQMPLETE FILENAME FOR PfiMAMETERS 
File name m i s s i n g  or b l a n k  - Please enter name 

UNIT 113 a:pold.dat 

PLEASE ENTER FILENAME Faft CHARACTERISTICS 
UNIT 12? a:chars.dat 

ESTINATION OF CRNSUMER SURPLUS IN RUMS 

WHOT TYPE OF MODEL? ENTER: 

1 FOR NULTINOHIAL LOGIT 

2 FOR HEDONIC DEMAND MODEL 
1 

YOU CHOSE MODEL 1. 

WHAT TYPE O F  ESTIMATION? ENTER, 

1 FOR CONSUMER SURPLUS CHANGE 

2 FOR SHARES PREDICTION 

3 FOR C S CHANGE, COHRESPQNDING SET MEMHERS 
2 

ENTER NUMBER OF ELEMENTS IN BASE CHOICE S E I  - 
b 

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET - 
6 

ENTER NUMBER OF CHARACTERISTICS - 
b, 

THERE ARE 6 t h CHOICES S i  6 CHARS. 

REFICIING MNL MODEL PARAMETERS . . . 
ENTER RECORD FORMAT FOR PARAMS-DAT. 
( f 9 . 6 )  

ENTER 1 TO PRINT PnRAMETERS 
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READING CHARfXTEHISTJCS & SALES DATA 

ENTER RECORD FORMAT FOR CHARS.DAT. 
(71 7.2) 

ENTER i TO PRINT CHARACTERISTICS DCITA 

BASE YEAR AND PREDICTED MARKET SHARES 

BASE YEAR PREDICTED 
1 .22a77i23~+00 .24917757~+00 

3 .17082917~+00 . ~ ~ ~ ~ J B ~ I E + o o  
2 .18781219E+00 .211!!51919€+00 

4 .20479520E+OQ .17668769€+00 
5 .51948052E-01 .59871313E-01 
b e lSS84416E+OO .14!53Bfr63E+00 
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C: \FORT:wunr; 

PLEHIjE ENTER COMPLETE F I L E N f i M E  FOR PBRAMETERS 
File namce m i s s i n g  ar b l a n k  - Please enter name 

U N I T  11? a:params.dat 

PLECISE ENTER F I L E N f i M E  FOR C H G R W T E R I S T I C S  
UNIT 127 archarrs. dat 

E S T I M G T I Q N  OF CONSUMER SURPLUS I N  RUMS 

WHAT TYPE OF MLlDEL7 ENTER: 

1 FOR M U L T I N O M I A L  L O G I T  

2 FOR HEDONIC DEMAND MODEL 
2 

YOU CHOSE MODEL 2. 

WHAT TYPE O F  E S T I M A T I O N ?  ENTER: 

1 FOR CONSUMER SURPLUS CHISNGE 

2 FOR SHARES P R E D I C T I O N  

2 FOR C S CHANGE, CORRESPONDING S E T  MEMBERS 
2 

ENTER NUMBER OF ELEMENTS I N  BASE CHOICE SET - 
b 

ENTER NUMBER OF ELEMENTS IN NEW CHOICE S E T  - 
b 

ENTER NUMBER O F  CHARACTERISTICS - 
6 

THERE ARE 6 Pc 6 CHOICES t 6 CHARS. 

READING HDM MODEL PARAMETERS . . 
ENTER RECORD FURMCIT FOR FARAMS.BAT. 
C.9f6.3) 

ENTER 1 TO PRXNT PARAMETERS 
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READING CHARACTERISTIC53 & SALES DATN 

ENTER RECORD FQRMAT FOR CHARSaDATm 
(7f 7.2) 

ENTER 1 TO P R I N T  CHARACTERISTICS DATA 

HOW MANY ITERATIONS FOR HDM MONTE CARLO? 
1000 

ENTER A NUMBER FROM Q TO 46300 
3265 

BASE YEAR AND PREDICTED MARKET SHARES 

BASE YEAR PREDICTED 
1 .a2877 123E+00 -3866 14f50E+OO 
2 . 18781219E+OQ . %2?3408OE-01 
3 .170829 17E+00 .777 10762E-0 1 
4 .20479!520E+OO I 1 l016109E+00 
5 ,5  1948Q52E-0  1 -24268 173E+OO 
b .15584416E+OO .90077840E-01 
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