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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. Multinomial Logit and Hedonic Demand formulations of discrete
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. The user must supply attribute
weights for the characteristics of interest, as well as quantitative
measures of the characteristics themselves. The program also has
limited capability to predict changes in market shares resulting from
changes in vehicle attributes. Consumer surplus change in the Hedonic
Demand Model is estimated by means of Monte Carlo integration. The
program is written in FORTRAN 77 for an IBM PC, with an 8087 math copro-

cessor chip.
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RUMS, A PC-BASED FORTRAN PROGEAM FOR ESTIMATING CONSUMER SURPLUS
CHANGES USING MULTINOMIAL LOGIT AND HEDONIC DEMAND MODELS

David L. Greene
1. INTRODUCTION

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. These measures are
sensitive to changes in both the number of choices and the attributes of
choiceé available.

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
knowﬂ, and where the '"new" choice set is a subset of the original. The
program is written in Microsoft (TM) FORTRAN 77 for MS- and PC-DOS

operating systems.






2. THEORY

Random utility models of consumer choice address the consumer's
decision to purchase one discreﬁe item from an array of possible choices
which satisfy the same need. The consumer ié presumed to select that
option which offers him the greatest utility, or satisfaction. The
utility (U) of an alternative is assumed to be a stochastic function of
the attributes (xi, i=1,N) of the alternative and a set of taste parame-
ters (ai, i=1,N), which describe the weight attached to each attribute

in determining utility.
U = U(xi,ai) . (1)

Typically, U is assumed to be linear. The simplest stochastic
specification of U is to assume an additive random term (etj) for each

individual, t, and alternative, j.

U.=Zax. +e. . . (2)

If the etj’s follow the Weibull extreme value distribution, then the

probability of consumer t choosing alternative j is given by the multi-
nomial logit (MNL) model (Hensher and Johnson, 1981).

exp{U, .}
by T (3)
J % exp{ tk}
k
The functions exp{ } and In{ } 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



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

ti

Hedonic Demand Model (HDM) results (Beggs, 1981). The HDM is consider-
ably more complex, since evaluating the probability of choice of j
requires integrating over the probability distribution of all N attri-
bute weights., This involves a multiple integral with order equal to the
number of attributes.

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

terms of the consumer's indirect utility function U,

_dulp, y) / oUlp, y) (&)

Xl(P: Y) = apl ay

If Py changes, the consumer's surplus will equal the area under the

demand curve between the initial, pi, and final, pf, prices,

i
Py
f xl(p, y)dpl

£
Py

ACS

4

(5)
pi
_ 1 _ou(p, y) , u(p, y)
[T Ty %2

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

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



acs = ﬁg wet, v - vt v, (6)
where a, is the marginal utility of income.

It is intuitively clear that when the number of choices available
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,

xj, can be written,

%,(p, ¥) = Pj[Ul(p, v, Ve, ¥1 .1, (7)

since only one unity of xj will be consumed if xj is chosen, and it will
be chosen with probability Pj, a function of the utility levels of j and
all other alternatives. This demand function can be integrated over
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
chénge in the consumer surplus (satisfaction measured in dollars) is,

$CSL = T (1/a0)[1n{(.§ exp{Utj(a,X’)})/_§

exp{U,_.(a,x)}}] . (8)
t j:M2 jeMl J

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

(Cardell and Dunbar, 1980),

$CSL = T J cee J (1/ay) In{..... } f(aim,Z) da , (9



where Ml and M2 represent the base and new choice sets with x' being the
new characteristics of choice set MZ' The expression In{...} represents
the same log term as in equation (8). The probability distribution of
the ai‘s is f(a:m,Z), m representing the vector of means of the ai's and
% 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 dollars. The integral (9)
must be computed by numerical techniques, and since the number of
integrals is typically greater than four, Monte Carlo methods are most
appropriate.

In order to compute the change in consumer surplus, one must know
the attribute values for elements of the choice sets M1 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 also be specified. Given these data, RUMS can

be used to calculate the change in consumer surplus.



3. IMPLEMENTATION

The calculation of consumer surplus using the multinomial logit and
hedonic demand models has been implemented for microcomputers using
Microsoft (TM) FORTRAN 77. Structured prograﬁming techniques were used,
so that the program would be as clear as possible. The essence of the

program is as follows:

1. A "“setup" routine interactively prompts the user to determine
the type of model (MNL or HDM), 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: 1) PARAMS.DAT, which
contains the relevant model parameters, and 2) CHARS.DAT, which
contains the characterisfics of each choice set. These data
sets are explained in more detail below.

2. Subroutines read the parameter (PAR1, PAR2) and characteristics
(CHOICE) data sets.

3. 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,BSUMI,
BSUM2,5UM) calibrate the model to the actual market shares of
the base year choice set. This step is especially important
when characteristics and attribute weights are available for
only a subset of the full complement of relevant characteris-~

tics.



4. If the model is MNL, subroutines are called which compute the
consumer surplus change (SURPLS,ACCUM). If the operation is
prediction, these are skipped and the MNL prediction subroutine
(PRED1) is called.

5. If the model is HDM, calculations must be done by means of
Monte Carlo integrstion. For consumer surplus, subroutine
HDMSUR is cnlled. HDMSUR calls RANSET, which requests the
number of iterations and a seed for the subroutines 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. 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.

6. Finally, a subroutine (SURPRN or PREPRN) is called which prints
the results.

The flow chart in Figure 1 illustrates the above process. While
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 character-
isties (attributes) rather than the number of choices since the number
of characteristics determines the number of random numbers which must be
generated. For a small choice set (six choices)rand six attributes, a
Monte Carlo simulation of 1000 iterations requires twenty minutes of run

time on an IBM-PC (TM) without the faster 8087 math coprocessor chip.
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Fig. 1. 7Flow chart of RUMS3.
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The same problem requires less than two minutes on an IBM PC equipped
with an 8087 chip. Increasing the number of attributes would increase
the run time roughly proportionately.

Three choices are available for computing consumer surplus using
either the MNL or HDM 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 uncorrelated
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 it may be preferable to compute a
market shares weighted consumer surplus. In the special case that
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.

The method of market shares weighting is novel and, thus, needs
some explanation. The linear utility function can be partitioned into

unknown (A) and known (B) parts,
U, = A, + B, . 10
] ] ] (10)

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

in the logsum terms of equations (4) and (5).

1n{§ Wj exp{Bj}} , Wj = exp{Aj} . (11)
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1f Aj is very large relative to’Bj. then the market share of alternative
3» Pj, can be used as an approximation to Wj,

It can be shown that the estimated change in consumer surplus
obtained by using Pj as a weight is the consumer surplus change with Bj
multiplied by 2 minus the actual consumer surplus change. By inserting
the definition of pj from (3) into (11), and using the partitioning of

the utility function in (10), one cbtains,

B, U.+B, U,
In £ ped=1n & (e I/ g M)
jiM 9 j:M itM
(12)
U, -1 A28,
=In[(Z e®) (z el I)
i:M jM

This, of course, is half of the formula for consumer's surplus. The
full expression is,
U, -1 A.+2B,

1 mi(g e (3 e Iy
() 1:M2 j:M2

ACS

#

U -1 A +2B
(zr e® (3 e Y
kM1 2:M1

(13)

L

A, + 2B, >
exp{ : J}/.

exp{A. + 2B.}} -
M2 §iM1 J J

(1/ao)[1n{j§

In{ % exp{Aj + Bj}/ T

exp{A. + B.}})
j:M2 §:M1 J

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 24
B. This would give exactly AB were it not for the fact that probabili-
ties of choosing alternatives changes (in a nonlinear way) as their
utility levels change. As a result, (13) is an approximation only, and
likely to be good only for small changes in utility levels.

1f Bj is very large relative to Aj’ then Bj approaches the total
utility function and no weights are needed. If Aj is very large
relative to Bj’ then shares-weighting should be better. Since neither
of these two conditions is likely to be exactly true, it will usually be
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 Aj such that, given the observed characteristics
and attribute weights of choice set 1, the MNL (or HDM) model will
predict the actual market shares exactly. The method of calculating the

Aj is the same as that used when RUMS is used for shares prediction and
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is described below. The Aj from choice set 1 are added to the Bj for
choice sets 1 and 2 in computing consumer's surplus.

The market shares weighting method treats the missing part of the
utility function as nonstochastic. This is actually not consistent with
the HDM, where the entire utility function is stochastic. Unfortunately,
there are insufficient degrees of freedom to estimate both.the weights
and their variances. Thus, when tke 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
things: 1) it weights the changes in utiiity for individual choices
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.

When RUMS is used for prediction, it must be calibrated so that it
accurately predicts the base year shares. Calibration of the model
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: 1) the
utility derived from the attributes for which we have measures, and 2)
the utility derived from all other factors. The linear utility function
of equation (2) can be partitioned into the calibration constant, Aj’

and the remaining sum of attributes times attribute weights:



U.=Aj+2ax... (14)

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 Aj). However, the sum of shares must equal 1, so that one
of the Aj must be chosen arbitrarily to satisfy this constraint.

A particulary convenient estimating equation can be derived by

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

Pj/Pk = (exp{Aj}exp{Bj})/(exp{Ak}exp{Bk}) , (15)

where Bk represents the summation term of equation (6) for alternative

k. Taking logarithms and rearranging gives:
Aj = ln{Pj} - ln{Pk} + (Bk - Bj) + Ak . (16)

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

—Bl, then the remaining Aj's can be computed using:
A, = 1In{P,} -~ In{P.} - B, . 17
; = In{P;} - 1n{p;} - B, (17)

It can be easily shown that A's computed in this way will yield shares
which sum to one for any B's.

Calibration of the Hedonic Demand Model differs slightly from the
Multinomial Logit in that there is no single value for an attribute
weight. Instead, the mean is used. Since the parameters are lognormally

distributed, the means are,
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2
exp{m, + 0.5s3} , (18)

where m, and s, are parameters of 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. This is not.an exact
representation of the HDM, since it allows random coefficients only for
those attributes which are explicitly included. Still, it appears to be
the best that can be done, and is undoubtedly superior to ignoring the
calibration constants altogether.

Computation of consumer surplus is accomplished according to the
formulas described in Section 2. Generation of normally distributed
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+1) are transformed to produce a pair of indepen-
dent normal (0,1) random numbers (Sn’ Sn+1) using a method proposed by
Wilf (1967, p. 255). Wilf's tranformation equations are as follows:

,
IIZCOS{Z(H)Rn+1}

(19)
l/ZSin{Z(ﬂ)Rn+1}

S, = (-Zln{Rn})

Snl = (~2ln{Rn})

These normal random variates are used to produce lognormally
distributed attribute weights using the given lognormal parameters, m

and s, and the transformation,

a, = sgn(i)exp{mi+snsi} . (20)
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In (20), the term sgn(i) represents + 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 m and s, and the sign of the attribute weight (+/-1).
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4, USER INSTRUCTIONS

This section describes how to set up the model on an IBM (TM) PC
with two disk drives. The program will run without an 8087 coprocessor
chip, but this will slow the execution time greatly. This is followed
by a sample run including sample data sets of parameters and attributes
based on an automobile choice model by Boyd and Mellman (1980). Finally,
common problems which may be encountered are discussed.

The first step is to start the computer and install the disk
operating system (DOS). The program RUMS.EXE should be available on
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. The user must supply a complete pathname
for each data file. If the user has a hard disk or can set up a
ramdisk, it may be worthwhile to read data from disk c: to increase the
program's speed. If the number of alternatives is large (say 100 or
more) this can significantly reduce execution time. |

Two separate data files are required:

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

the examples this is called PARAMS.DAT). 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 weight 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.
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the file containing the attributes of all elements in both the
base and new choice sets (called CHARS.DAT in the sample rums).
Each alternative constitutes one record. The order of attri-
butes in this file must be the same as that in PARAMS.DAT. The

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

the last variable must be either the total sales or 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 Ml
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:

type of model (MNL or HDM),

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

numbers of elements in the base and new choice sets,

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

the type of weighting to be used if consumer surplus change is

to be computed.

The sample runs in Appendix A illustrate these prompts. The user

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

return (or ENTER key) following each response. The parameters and data

used in the samples have been borrowed from Boyd and Mellman (1980).
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The program may fail to operate as expected for several reasons.
The most common will probably be that the attribute weight parameters
specified are unrealistic. The result is most often a real math over-
flow error, although an underflow can also result. This is most likely
to be a problem with the HDM 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). The
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 és large as 80 or higher). Such problems can usually only be
solved by correcting errors in or changing the values of the attribute
weight parameters or characteristics data, although simply changing the
random number seed may provide a quick fix on rare occasions.

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. When overflow errors are encountered,
the user should carefully examine the model parameters and data being

used.






21
5. REFERENCES

Beggs, S. D., 1981, '"The demard for ele¢tric automobiles,"
EA-2072, Research Prdject 1145~1, for the Electric Power Research
Institute, Palo Alto, California, October 1981.

Boyd, J. H. and R. E. Mellman, 1980. '"The effect of fuel economy
standards on the U.S. automotive market: an hedonic demand

analysis,'" Transportation Research, vol. 14A, no. 5-6, pp.
y

367-378, October-December 1980.
Cardell, N. S. and F. C. Dunbar, 1980. 'Measuring the societal

impacts of downsizing,'" Transportation Research, vol. 14A, no. 5-6,

pp. 423-434, October-December 1980.

Hensher, D. A. and L. W. Johnson, 1981. Applied Discrete Choice

Modeling, John Wiley, New York.

Microsoft Corporation, 1983. Microsoft FORTRAN, Reference Manual

and User's Guide, Bellevue, Washington.

Monro, D. M., 1982. FORTRAN 77, Edward Arnold, London.
Moshman, J., 1967. 'Random number generation," in Wilf, H.S.,

Mathematical Methods for Digital Computers, John Wiley & Sons,

Inc., New York.
Small, K. A. and H. S. Rosen, 1981. '"Applied Welfare Economics

with Discrete Choice Models," Econometrica, vol. 49, no. 1, pp.

105-130.

Varian, H. R., 1978. Microeconomic Analysis, W. W. Norton and Co.,

N.Y.



22

10, Williams, H.C.W.L, 1977. "On the formation of travel demand models

and economic evaluation measures of user benefit,'" Environment and

Planning A, vol. 9, pp. 285-344,



Appendix A

RUMS Program Listing






Appendix A

RUMS Program Listing

FPage 1
0e6—-10-86
14:58:2
D Line# ! 7 Microsoft FORTRANT7 V3.31 August 19835
1 CHERRREEXEKEERAREERIK IR MR KRR KRR KKAKRKEORRAR KRR EARAK
2c
3 C . .
4 C RUMS IS5 A PROBRAM FOR CALCULATING CONSUMER SURPLLUS CHANGE
5 C AND PREDICTING MARKET SHARE THANGES USING MULTINOMIAL LOBIT
& C AND HEDOMIC DEMAND MODELS. :
7 C CREATED BY D L GREENE ORNL 6£-0D9-198&
gc . N
9 C
10 CRERKKKKRKKEXKRK KRR EXK IR KRR AR AR ERRR KRR KRR KR LKA KX
11 C
12 C
13 C
14 FROGRAM RUMS
15 REALXE B(15),S5AL1(200) ,SAL2{200) ,A1 (200} ,A2(200),BLN(1S),
16 1 RAN(16),CONSUR,E(15),86N(15), X1 (200,10}, X2(200,10)
17 CHARACTERX2 IDSK
18 C OPEN DATA FILES FOR PARAMETERS AND CHARACTERISTICS
19 C©
20 C
21 WRITE (x,5)
225 FORMAT (1HO, *PLEASE ENTEFR COMPLETE FILENAME FOR PARAMETERS™)
23 WRITE (X,6)
24 & FORMAT (1H )
25 OPEN (11 ,FILE=" *)
28 WRITE (%,6)
27 WRITE (%,7)
28 7 FORMAT (1HO, *PLEASE ENTER FILENAME FOR CHARACTERISTICS’)
29 OFPEN(12,FILE=" *)
30 C
31 C
32 C DEFAULTS STATUS=0LD ACCESS<=SEQUENTIAL FORM=FORMATTED
I35 C
34 C PROGRAM SETUP SUBROUTINE MNL OR MHDM
i CaLl SETUP (MODEL,M1,MZ2,N, IFRE)
346 C
I7 € READ PARAMETERS
= IF (MODEL .EQ. 1) CALL PAR1 (N,B)
3 IF (MODEL .EG. 2) CALL PAR2 (N,B,E,SGN)
40 C
41 C READ CHOICE SET CHARACTERISTICS
2 Call CHOICE (M1,M2,N,X1,X2,8AL1,5ALY)
43 C
44 C CALIBRATE SHARE WEIGHTS DR UTILITY FUNCTION CONSTANTS
45 IF (IPRE .EQ. 1) CALL WEIGHTE (M!,M2,8AL1,5AL2,A1,A)
44 IF (IPRE ,E0. 2) CALL CALIR (M1,MN,B.E,X1,X2,5AL1,8AL.2,A41,86N,
47 1 MODEL , M2, IFRE)
48 IF (IPRE .E0. 3) CaAlLL CALIBR (M1i,M,B,E,X1,X2,56L1,5RL2,A1,86N,
49 1 MODEL, M2, IPRE)
50 IF (IPRE .EQ. ) CALL EOL (M1,A1,R2)
g1 IF (IPRE .EQ. 2) GOTO 99
32 C
52 C CALCULATE CONSUMER SURPLUE CHANGE
54 IF (MODEL .EG. 1) CALL SURFLS (ML,M2,M,B, X1,X2,CONSUR,AL,AZ)
55 IF (MODEL .E@. 2) CALL HDMSBUR (M1, M2,N,&,E, X1, X2, CONSUR, SGN, AL, AZ)
36 99 CONT INUE
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87 C
I8 C OUTRUT RESULTS
59 IF (IPRE .EG. 1) CALL SURPRM (M1,M2,N,MODEL,CONSUR)
&0 IF (IPRE .E@. 2) CALL PREPRN (MODEL,M1,B5AL1,84L2,M2)
&1 IF (IPRE .EQ. 3) CALL SURPRN (M1,M2,N,MODEL,CONSUR)
62 C
63 END
Name Type Offgset P Class
Al REALx8 35824
[2 4 REAL %8 37424
B REAL %S 14
BLN REALAB 35456
CUONSUR REALXS 39154
E REAL#8 35704
1DSK CHAR%Z KREEX
IPRE INTEGER %4 39150
M1 INTEGERX4 391328
M2 INTEGERX4 39142
MODEL. INTEGERX4 39134
N INTEGERX4 I9146
RAN REAL ¥8 35574
SAL1 REAL 28 136
SAL.2 REALXS 1736
SGN REAL %8 3336
X1 REAL X8 3456
2 REAL X8 19456
44 C
&5 C
b CREARKKKAKRKKRKRRAIKNKEKREKR KKK KRR IR KKK KKK KK BRE KRR AR KRR Ak KK
&7 C
48 C SUBROUTINE SETUF (MODEL, M1, M2, N, IPRE)
&9 C
70 € » OBTAIN FROBLEM DESCRIPTION FROM USER
71 C
72 C Mi: NUMBER OF OBSERVATIONS IN FIRSY CHOICE SET
73 C M2: NUMBER OF OBSERVATIONS IN SECOND CHOICE SET
74 C N: NUMBER OF ATTRIBUTES
75 C IPRE: INDICATOR FOR TYFE OF CALCULATION
764 C MODEL: INDICATOR FOR TYPE OF MODEL
77 C
78 CXR R 0K K 40K K K0K0K XOK R KKK KOKRO0KKOIOK K R KR IOR KKK KRR R XK R R Rk kXX
79 C
a0 SUBROUT INE SETUP (MODEL, M1, M2,N, IPRE)
81 C
82 . READ TYFE OF MODEL FROM KEYEBOARD
ax WRITE (Xx,10)
84 10 FORMAT (1H )
85 WRITE (%,12)
86 12 FORMAT (1HO, "ESTIMATION OF CONSUMER SURFLUS IN RUMS?)
27 WRITE (%,14)
88 14

FORMAT (1HO, "WHAT TYFE OF MODEL? ENTER:™)
WRITE (x,16) .
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FORMAT (1HO, " 1 FOR MULTINOMIAL LOGIT")
WRITE (%,18) ,
FORMAT (1HO, * 2 FOR HEDONIC DEMAND MODEL" !
READ (%,52) MODEL
FORMAT (I1)
WRITE (¥x,20) MODEL
FORMAT (1HO, " YOU CHOSE MODEL ",I1,°.")
WRITE (%,100)
FORMAT (1HO, "WHAT TYPE OF ESTIMATION?  ENTER:1?)
WRITE (%,110)
FORMAT (1HO, * I FOR CONSUMER SURPLUS CHANGE®)
WRITE (#,120)
FORMAT (1HO, ? 2 FOR SHARES PREDICTION®)
WRITE (%,130)
FORMAT (1HO,” 3 FOR € S CHANBGE, CORRESFONDING SET MEMBERS”)

READ (x,52) IPRE
IF (IPRE .EQ. 3) WRITE (X,14Q0)
FORMAT (1HO, "FOR OPTION 3 SETS NUMBER AND ORDER MUST AGREE’)

C READ NUMBER OF CHOICES AND NUMBER OF CHARACTERISTICS

WRITE (x,22)
22 FORMAT (1HO, *ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET ~*)
READ (%,54) M1
S4 FORMAT (13)
WRITE (x,23)
23 FORMAT (1HO, "ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET -°)
READ (%,54) M2
WRITE (%,24)
24 FORMAT (1HO, "ENTER NUMBER OF CHARACTERISTICS -*)
READ (%,546) N
S4 FORMAT (I2)
WRITE (%,268) M1,M2,N
26 FORMAT (1HO, " THERE ARE °,13,” & *,I3,° CHOICES & ’,I2,° CHARS.?”)
IF ((IPRE .ER. 3I) .AND. (M1 .NE. M2)) WRITE (%,200
200 FORMAT (1 HO, "ERROR Ml NE M2: CHOICE SETS DO NOT CORRESFOND?)
c
END
Type Offset P Class
INTEGERX4 146 %
INTEGERX4 4 x
INTEGER X4 8 X
INTEGERX 4 QX
INTEGER% 4 12 %
C
C
CAKRRRR KKK SRR AR AR K KRR KN KKK R KKK KR KKK R RAKKMR AR AR KKK R KK
C
C SUBROUTINE FAR1 (N, E)
C
C  READ MNL. PARAMETERS
C
C B: ATTRIBUTE COEFFICIENTS
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136 C N: NUMBER OF ATTRIBUTES
137 C
138 C*tttttxxtl*tt**t*tt*tt#tttt*tttl*tltthttlt*t*xttt!*tt*ttttt*tlttt
139 SUBROUTINE PARL (N, B)
140 C READ MNL MODEL PARAMETERS
141 REALXE B(N)
142 CHARACTER®2S5 AFMT
143 WRITE (x%,100)
144 100 FORMAT (1HO, * READING MNL MODEL PARAMETERS . . .")
145 WRITE (%,929)
146 99 FORMAT (1HQ, "ENTER RECORD FORMAT FOR PARAMS.DAT. ")
147 READ (%,9) AFMT
148 9 FORMAT (A25)
149 READ (11,AFMT) (B(I), I=1,N)
15 WRITE (%,105)
151 105 FORMAT (1HO, "ENTER 1 TO PRINT FARAMETERS')
152 READ (x%,107) IPRN
133 107 FORMAT (11)
154 IF (IPRN .EQ. 1) WRITE (%,111) (BC(I), I=1,N)
1535 111 FORMAT(1X,EL15.9)
156 RETURN
157 END
Name Type Offset F Class
AFMT CHARS2S 39964
B REAL X8 4 x
I INTEGERX4 399946
IPRN INTEGERX4 40040
N INTEGER® 4 O x
138 C
159 C
160 Ct*tl*ttttt*t*ttttttt*t*t*xt#tltttt**ttttlttt!ﬂ#ttttt*tt*#*t**xt
161 C
162 C SUBROUITINE PARZ (N, B, E, SGN)
163 C
164 C » READ HDM PARAMETERS
165 C
1646 C B: ATTRIBUTE COEFFICIENT
167 C E: STANDARD DEVIATION
168 C SGN: SIGN OF THE PARAMETER VALUE
1692 C
170 Ct*tl*t*t**tt*tt*¥t!#*i#**t*ttt*ttttxxtx*xtxxttt#tt**t*ttt#*#*xtt
171 C
172 SUBROUTINE FARZ (N, E,E, SGN)
1773 REALXB EB(N),E(N),SGN(N)
174 CHARACTER®2S AFMT
1753 C  READ HDM FARAMETERS
176 WRITE (X, 100)
177 100 FORMAT (1HO, ° READING HDM MODEL FARAMETERS - e LT
178 WRITE (x,99)
179 99 FORMAT (1HO, "ENTER RECORD FORMAT FOR PARAMS.DAT. )
180 READ (%,9) AFMT

181 2 FORMAT (AZS)
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READ (11,AFMT) (B(I),E(I),5GM(I},I=1,N)

WRITE

(x,110)

110  FORMAT (1HO, "ENTER 1 TO PRINT PARAMETERS’)
READ (%,112) IPRN
112 FORMAT(ID)
IF (IPRN .EG. 1) WRITE (X,114) (B(1),E(I),86N(I),I=1,N)

114 FORMAT (1X,3EL1S5.9)
RETURN
END

Type Offamt P Class

CHARX?2S 40148

REAL X8 4 x

REAL.¥8 g x

INTEGERX 4 40180

INTEGERX 4 40224

INTEGER%4 o x

REAL x8 12 %

[

CRERRRRKRKRRE KRR KKK REK AR KRR RERKE KRR KKK KKK KK
c .
C SUBROUTINE CHOICE (M1, M2, N, X1, X2, S5AL1, SALZ2)
c

c > READ CHARACTERISTICS FOR BOTH CHOICE SETS

c

c Mi: NUMBERS IN BASE CHDICE SET

c 2: NUMBERS IN NEW CHOICE SET

C X1: CAR CHARACTERISTICS IN EBASE YEAR

c 2: CAR CHARACTERISTICS IN NEW YEAR

[ SALl: SALES IN BASE YEAR

c SAL2: SALES IN NEW: YEAR

[ IFRN: INDICATOR FOR PRINTING CHARACTERISTICS DATA
c

CREREEKKAKRKRKKE KKK EKKKERKKKKREKK KKK KKK KRAK R KKK RE KKK RN KK
C . i

cC

SUBROUTINE CHOICE (MI,M2,N,Xi,X2,8AL1,S8AL2)

C READ CHOICE CHARACTERISTICS, NEW AND BASE
CHARACTER®ZS AFMT, BFMT
REALAS SAL1 (M1),SAL2 (M2), X1 (M1, N) , X2(M2,N)

C READ BASE RECODRDS, FIRST M
WRITE (%, 200) :

200 FORMAT (1HO, *READING CHARACTERISTICS & SALES DATA™)
WRITE (%,99)

99 FORMAT (1HG, "ENTER RECORD FORMAT FOR CHARS.DAT.’)

READ

(%,9) AFMT

9 FORMAT (AZS)

WRITE

(%, 105)

105 FORMAT (1HO, "ENTER 1 TO FRINT CHARACTERISTICS DATA®)

READ

(%, 107) IPRN

107 FORMAT (I1)
IF (IFRN .EQ. 1) WRITE (¥,109)
109 FORMAT (1HO, "ENTER QUTFUT FORMAT, E.G. 1X,INPUT FORMAT®)
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226 IF (IPRN .EQ. 1) READ (%,9) BFMT
227 po 20 I=1,Mt
1 228 READ (12, AFMT) (X1 (I,d),d=1,N),SALL1(])
1 229 IF (IPRN .EGQ. 1) WRITE(X;BFMT) (X1(¢(1,J),Jd=1,N),SAL1(I)
i 2X0 20 CONTINUE .
231 C
232 C READ NEW RECORDS Mi+1 TO Mi+M2
233 DO 40 I=1,M2
1 234 READ (12,AFMT) (X2(1,J),J=1,N),SAL2(])
1 235 IF (IPRN .EG. 1) WRITE (%,BFMT) (X2(I,Jd}),Jd=1,N),SAL2(I)
1 2346 40 CONT INUE
237 C
238 END
Name Type ffset P Class
AFMT CHARX2S 40331
BFMT CHARX2S 404466
I INTEGER®4 40492
IPRN INTEGERX4 40408
J INTEGERX® 4 40300
M1 INTEGERX4 (oS ]
M2 INTEGERX4 4 x
N INTEGERX 4 8 x
SAaLt REAL X8 20 x
SALR REAL %8 24 %
X1 REAL %8 12 %
X2 REAL 28 16 %
239 C
240 C
241 C
242 C CALIBRATION SUBROUTINES
2432 C
298 CHARAKKERXKARERKMRRAKEK KRR KK ARG AR R KKK KRR KRR AR KRR KRR KK KK
245 C
244 C SUBROUTINE WEIGHTS (Mt, M2, SAL1, SALZ2, A1, A2)
247 C
248 C » COMPUTE SALES WEIGHTS FOR CONSUMER SURPLLIS CALCULATION
2492 € WHEN SETS 1 AND 2 DO NOT HAVE CORRESPONDING MEMBERSHIPS
280 C
251 C Al: UTILITY FUNCTION INTERCEPYS FOR CHOICE SET 1
W2 C A2: UTILITY FUNCTION INTERCEFTS FOR CHOICE SET 2
253 ¢
24 C CALL  SUBROUYINE SHRS (Mi, SAL1, A1)
255 C CALL  SUBROUTINE SHRS (M1, SAL2, A2)
2536 C
257 CRAKKK KKK KOK KKK AR K KKK 30K 30K 30K0K 0K 30K K KKK 380K K0K 0K K K XK KK KOK K 30K XOK KK K KKK KOk KK X
288 C
25 SUBROUTINE WEIGHTS (M1,M2,5SAL1,SAL2,AL,A2)
260 REAL¥B SALL (M1) ,SAL2(M2) , A1 (M1) ,AZ(M2)
261 C
262 WRITE (%, 100
26T 100 FORMAT CIHO, "WHAT TYFE DOF WEIGHTING FOR LOGSUM TERMS?T ENTER:2 ™)
264 WRITE (%,110)
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268 110 FORMAT (1HO, * 1 FOR SHARES®)
264 WRITE (%,120)
267 120 FORMAT (1HO, * 2 FOR N WEIGHTS?)
268 READ (%,200) IWT :
249 200 FORMAT(I1)
270 C
271 DO 10 I=i,M2
1 272 AL(I)=0.0
1 273 10 CONT INUE
274 DO 20 1= ,M2
1 278 AZ2(I)=0,.0
1 276 20 CONT INUE -
277 €
278 IF (IWT .EOQ. 1) CALL SHRS (Mi,SAL1,AL)
279 IF (IWT .EG. 1) CALL SHRE (M2,5AL2,A2)
280 C
281 END
Name Type Offset F Class
Al REALx8 16 %
A2 REAL X8 20 X
I INTEGER*®4 404684
INT INTEGER%4 404620
M1 INTEGER®A 0 %
M2 INTEGERX4 4 x
SAL1 REAL ¥8 8 %
SAL2 REAL*8 12 %
282 C
283 C
284 TXRFOKK KK KK KKK KKK K 40K KK KK KR K KK 0K 0K 80K XK 30K 30K KEOK 50Kk 380K KKK 30K KR 50Kk 30k KK XK K X
285 C
286 C SUBROUTINE CALIB (ML,N,H®,E,X1,X2,SAL1,5ALZ,Al, SGN,MODEL, M2, IFRE)
287 C
288 C > COMPUTE CONSTANT TERMS OF UTILITY FUNCTION WHEN:
289 C 1. FREDICTING SHARES
290 C 2. CHOICE SETS DIN'T HAVE CORRESFONDING MEMBERSHIPS
291 C
292 C CALL SHRS (M1, SAL1, Al)
293 C CAaLL EBSUM1(M1, X1, B, N, BS1)
294 C CALL BSUM1 (M2, X2, B, N, BS2)
295 C CaLL BSuUM2(Mi, X1, B, E, N, BS51, SGN)
296 C CALL PRED1 (M2, Al, BS2, SALD)
297 C CALL PRED2(M2, A1, N, B, E, S6N, X2, BS52, SALR)
298 C
299 CARREKKKERKKKEEKKKRKKKRAKRKKKAKR KK KKK KR AR KRR ERE KRR KRR R KKKk
I00 C ‘
301 C

SUBROUTINE CALIB (Mi,N,B,E,X1,X2,54L1,5AL2, A1, 56N, MODEL , M2, IPRE)
C CALIBRATE UTILITY CONSTANTS FOR MNL AND HDM MODELS
c

REALAS SAL1 (ML), S6LZ(M2) , BS1 (200) , BE2(200) , A1 (MLI ,B(N) ,

1 EGD ,SBNIND , X1 (M1, N) , X2 (M2, N)




D Li

Name

Al

B
BS1
BS2
E
IPRE
M1
M2
MODE
N
SAl.1
SAL2
SGN
X1
X2

Page =]
06—10-856
14:58: 29
Microsoft FORTRAN?7 V3,31 August 1985

IF (MODEL .EG. 2) CALL BSUM2 (M1,X1,B,E,N,BS1,S56N)

IF (MODEL .ER@. 1) CALL PREDI (M2, A1, BS2, 8AL2)
IF (MODEL .EG@. 2) CALL PRED2 (M2,A1,N,B,E,SGN,X2,B82,8AL2)

EEERE KRR AR KKK KRR K RN KA KR KRR KR KK

nek 1 7
3o0g CALL SHRS (M1,S8AL1,A1)
309 C
310 IF (MODEL .EQ. 1) CALL BSUML (M1i,X1,B,N,B81)
311 IF (MODEL. .E@. 1) CALL BSUM1 (M2,X2,B,N,BS2)
312 C
313X
314 C
313 CaLL INIT (M1,BS1,SAL1,01)
316 C©
317 IF (IPRE .EG. 3) GOTO 99
318
319
320 99 CONTINUE
321 C
322 END
Type Dffset P Class
REALx8 32 x
REAL 8 g %
REAL %8 40696
REAL B 42296
REAL 8 12 x
INTEGER*4 48 x
INTEGER®4 0 x
INTEGERX4 44 %
L. INTEGERX4 40 x
INTEGERX4 4 %
REAL. X8 24 x
REAL %8 28 x
REAL X8 BI-N |
REALx8 14 ¥
REAL X8 20 %
323
324
325
326 SUBROUTINE SHRS (M, SHR,

i
W
oo nooooonoOonOn

0

o0

A)-

» COMFUTE SALES SHARES FROM SALES DATA

SHR: SALES SHARES (FRACTION OF TATAL)

CALL SuM (M, 8, SHR)

SUBROUT INE SHRS (M, SHR,A)

REAL*8 S,8HR M) ,A M)

CALL SUM (M,5,5HR)

KARREE KRR KRR R AR IR KKK KKK KRR KRR AR KRR AR RN K

RETURNS SHARES IN FLACE OF SALES
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KRR KRR ERRKEKRRRRERRRE AR KKK AR R XK

AREKKKKKKERR KRR R EER R AR RERR KKK R KK KRR R KKK R KRR KKK

3000 30 30K0K KKK KCHOROKROK HOIOK R K OK K0KKKOK J0K0K0K K 30K H0KCKOK K I0OK 30K0K0K K O0K KKK 0K 0K K KK K KO0k K X

D Line# 1 7
344 Do 10 I=i,M
1 345 SHR(1)=8HR (1} /8
1 46 AT =DLOG (SKR(1))
1 347 10 CONT INUE
348 C
349 END
Name Type Offset P Class
A REALXS 8 %
DLOG INTRINSIC
I INTEGER®4 43904
M INTEGER%4 0 X%
=] REAL &8 4T89646
SHR REAL XS 4 x
350 C
351 C
B2 C
353 C
354 C SUBROUTINE SUM (NN, SS, XX)
355 C
356 C > COMPUTE THE SUM OF AN ARRAY
357 C
358 C NN: SIZE OF ARRAY
359 C XX: ARRAY TO BE SUMMED
760 C 553 SUM
361 C
I&Z C
363 C
364 SUBROUT INE SUM (NN, 885, XX)
345 C
Jbb REALXB S5, XX (NN)
367 C
368 C INITIALIZE
T69 85=0
370 DO 10 I=1,NM
1 371 S55=88+XX (1)
1 372 10 CONTINUE
373 C
374 END
Name Type Offset P Class
I INTEGERX4 43912
NN INTEGERX4 [V
g8 REAL X3 4 %
XX REAL X8 8 %
373 C
376 C
377
378 C
379 C SUBROUTINE RBSUML (M, X,

@, N, ES)
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380 C
8L C > COMPUTE UTILITIES OF ALTERNATIVES FOR MNL MODEL
82 cC
383 € BSs UTILITY VALUE = SUM OF COEFFSXATTRIBUTES
384 C
385 Ctt*#tttxxxt*xtttt*ttttt#tttt#ttt!ttltttt!txtttt*ttttlttt!tttitl!tl
386 C
387 SUBROUTINE BSUMI (M, X,B,N,BS)
388 ¢
389 REAL X8 BS (M) ,B(N), X (M, N)
390 €
I91 DO 10 I=i,M
1 I92 BS(I)=0
1 393 DO 20 J=1,N
2 394 BS(D=BS () +(B(JYxX(I,0))
2 398 20 CONTINUE
1 396 10 CONT INUE
397 C
398 END
Name Type Offset P Class
B REAL xS 8 %
BS REALx8 16 %
b INTEGER%4 43920
J INTEGER®4 43928
™ INTEGERX 4 o x
N INTEGER®4 12 %
X REAL 38 4 2
399 C
400 C
401 Cittlttt*x#*tt*t*xtxt*ttttlxﬂttttt*x##lx*tt*tt#ttl!tt#tl#tt*t*t*t
402 C
403 ¢ SUBROUTINE BSUM2 (M, X, B, E, N, BS, SGN)
404
405 C » COMPUTE UTILITIES OF ALTERNATIVES FOR HDM MODEL.
406 C
407 Cx**tt*tt*xtt***tttttlttttxtt*t**txt#xt*tlxltKt*xt*!*ttx**xt**t*t
408 C
409 SUBROUTINE BSUMZ (M, X,R,E,N,BS, SGN)
410 C
411 REALx8 BS(M),B(N),E(N),SBN(N),X(M,N)
412 C
413 DO 10 I=1,M
1 414 BS (1) =0
1 415 DO 20 J=i,N
2 414 BS(I)=BS(I)+SBN(J)tDEXP(B(J)+0.5$E(J)t#2)xX(I,J)
2 417 20 CONT INUE
1 418 10 CONTINUE
419 C
420 END

Name Type Offset P Class
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B REAL X8 8 %
BS REAL ¥8 20 %
DEXP INTRINSIC
=4 REAL X8 12 »
1 INTEGER®4 43934
J INTEGERS4 43944
M INTEGERX4 (VIR ¢
N INTEGER®4 16 %
S6N REAL X8 24 ¥
X REAL XS 4 x
421 C
422 CEERKEKRARKER KKK KK KKK AR I KRR KR MR R KKK AR KRR KKK KRR
423 C
424 C SUBROUTINE INIT (B, M, SAL, A)
425 ©
426 C > COMPUTE INTERCEPTS OF UTILITY FUNCTIONS USING KNOWN SHARES
427 €
428 CRAXKKKKRKELKBENKEXKKNKEKKKEXKEKEKK R KKK KR LKA R KRR RKARMER KRR KKK
429 C i
430 SUBROUTINE INIT (M,B,SAL,R)
471 C
432 REAL¥EG A (M) ,8AL (M), B(M)
433 C
434 All)=~R(1)
435 DO 10 1=2,M
1 4724 IF ((B8AL(I) (LE. O) .0OR. (SAL(1) .LE. O) CALL SERR (M,B,SAL,I)
1 437 A =DLOG(SAL (1))} —-DLOG(SAL (1)) ~B(])
1 438 10 CONTINUE
439 C
240 END
Name Type Offset P Class
A REAL %8 12 x
B REAL %8 4 X
DLOG INTRINSIC
1 INTEGER* 4 47952
M INTEGERX4 [ ¢
SAL REAL B 8 %
441 C
442 C
LY N33 eS8 3383 38233333233 3333333233333333¢333233833¢8¢3313
444 C
445 C SUBROUTINE EGL (M,A81,62)
4446 C
347 C » EQUATES ONE VECTOR TO ANOTHER
348 C '
B39 CRERNNAOKK KR AOK KRR AOK IO KK KR AR KT K H KRR KKK R KKK R KR KRR K KOk K KKk ARk
450 C
451 SUBROUTINE EQL. (M, A1,AZ)
452 €

4573 REALXB AL (M), A2 (M)
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454 DO 10 I=1,M
1 459 A2(I)=A1(1)
1 4%é& 10 CONT INUE
457 C
438 END
Name Type Offset P Class
Al REAL %8 4 %
A2 REAL 38 8 %
I INTEGER®4 437960
M INTEGER®4 O %
459 C
460 C
FE1 CRXEKIRKKKERKRR K KRR ER IR KR KKK EAR KKK R KRR KRR A RRKR KK
452 C
463 C SUBROUTINE SURPLS (M1,M2,N,B, X1, X2, CONSUR, AL, A2)
4454 C
4465 C > CALCULATE CONSUMER SURPLUS CHANGE FOR MNL
4646 C
467 C CONSUR: CONSUMER’S SURPLUS CHANGE
468 C
4469 C CALL ACCUM (M1, N, B, X1, BASE, Al)
470 C CALL ACCUM (M2, N, B, X2, ANEW, A
471 C CALL AERR  (ANEW, PASE)
472 C
A7 CRARRKERELEKXREKRRRRKAKA KT RRK R AR KRR KRK KK AR KRR RN KR KKK KKK
474 C
475 C
4746 SUBROUTINE SURFLS (M1,M2,N,B,X1,X2,CONSUR,AL,AD)
477 C
478 REAL X8 ANEW, BASE, A1 (M1),AZ(M2) ,B(N) , CONSUR, X1 (M1,N), X2 (M2, N)
479 C
480 C COMPUTE DENOMINATOR
481 CALL ACCuUmM (M1,N,B, X1,BASE, A1)
482 C
483 C COMPUTE NUMERATOR
484 CALL ACCUM (M2,N, B, X2, ANEW, A2)
485 C
484 C COMPUTE CONSUMER SURPLUS CHANGE
487 C B(1) MUST BE PRICE COEFFICIENT
488 IF ((ANEW .LE. O) .0OR. (BASE .LE. 0)) CALL AERR (ANEW,BASE)
489 CONSUR=(DLOG (ANEW) ~DLOG (BASE) )/ (-B (1))
490 C
491 END
Name Type Dffset P Class
Al REAL 8 28 %
AR REAL X8 I2 X%
ANEW REAL %8 43976
B REAL. X8 12 %
BAGE REAL XS 47968
CONSUR REALXE 24 %
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DLOG INTRINSIC
M1 INTEGER® 4 O %
M2 INTEGER%®4 4 x
N INTEGERXS 8 X
X1 REAL X8 16 %
X2 REAL X8 20 %
452 €
493 CEXEEEAREEKEXKAERARRKERRKERKKKERKRNRR R KKRKEKERRREEXREKARNE AR AR ARE
494 C
495 C SUBROUTINE ACCUM (M, N, B, X, ACC, A)
496 C
497 C > COMPUTE SUMS OF EXPONENTIATED UTILITY
498 C
499 C ACC: SUM OF EXPONENTIATED UTILITY
500 C
BO1L CRERRKKEKRXEKKEKRKKKARERK KR KKK KK E AR KRR KRR KRR KRR REA R KRR KR KKK
502 C
S03 C
504 SUBRDUTINE ACCUM (M,N,B, X, ACC,A)
505 C  COMPUTE SUMS OF EXPONENTIATED COMPOSITE COSTS
506 REALXB EBSUM, ACC, A (M), BINY , X (M, N)
S07 €
S08 C INITIALIZE SUM OF EXPONENTIALS
309 ACC=0.0
510 C COMPUTE SUM
511 DO 20 I=1,M
1 512 C INITIALIZE COMPOSITE PRICE 3UM
1 513 BSUM=A(I)
1 $14 C COMPUTE COMPOSITE PRICE
1 515 DO 10 J=1,N
2 16 BSUM=BSUM+ (B (J) ¥X(1,J))
2 517 10 CONTINUE
1 518 ACC=ACC+DEXP (BSUM)
1 519 20 CONT INUE
520 C
521 END
Name Type Offset P Class
A REAL %8 20 x
ACC REAL %8 16 X
B REAL*8 8 %
BSUM REAL %8 43992
DEXF INTRINSIC
I INTEGERX4 42984
J INTEGER®4 44000
™ INTEGERX4 (L2
N INTEGERX 4 4 x
X REAL %8 12 X%
Sl s S e R E 3 S E 3230030882323 3232330233333 222 3333238233831
52% C .
524 C SUBRROUT INE HDMSUR (M1, M2, N, B, E, X1, X¥, CONSUR, SGN, Al,AZ)
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025 C
S26 C > CALCULATE CONSUMER'S SURPLUS CHANGE IN HDM
8527 C
528 C CALL RANSET (ITER, K, NEWi, N)
329 C CALL RANDCO (N, B, E;, BLN, K, NEW1, 5GN)
530 C CALL SURPLE (M1, M2, N, BLN, X1, X2, CON, Al, A2)
331 C
G32 CARRERRKNERNKRAKREKBEK LR LR R KRR KRR KRR R KRR AR AR RK
833 C
534 SUBROUTINE HDMSUR M1,M2,N,B,E, X1,X2,CONSUR, SGN, Al1,A2)
535 C
536 INTEGERX4 NEW]1
537 INTEGER*2 K
538 REAL%¥8 Al (M1),A2(M2),B(N),BLN(14),C0N, CONSUR, E(N) ,SGN(N),
539 1 X1(ML, N X2(M2,N)
540 C
541 € CALCULATE CONSUMER SURPLUS IN HDM
542 C
543 CALL RANSET (ITER,K,NEW1,N)
544 CONSUR=(. O
545 DO 10 I=1,ITER
1 S5446 C
1 547 CALL. RANDCO (N,B,E,BLN,K,NEWL,SGN}
1 548 CALL SURPLS (M1,M2,N,BLN,X1,X2,C0ON,Al1,A2)
1 549 CONSUR=CONSUR+ (CON/ITER)
1 530 10 CONTINUE
551 C©
552 END
Name Type Offset P Class
Al REAL X8 36 %
A2 REAL X8 40 x
B REAL 8 12 x
BLN REAL %8 44008
CON REAL*8 44154
CONSUR REALXS8 28 %
E REAL *8 16 %
1 INTEGERX4 44144
ITER INTEGERX4 44136
K INTEGER®2 44140
M1 INTEGERX4 0 x
M2 INTEGER%4 4 %
N INTEGERX 4 a8 %
NEW1 INTEGER%¥4 44142
SGN REAL 8 32
X1 REAL ¥8 20 %
X2 REAL %8 24 X
S8 C
S54 CRARIK AR KR IO R OR KKK KK KKK JO0K IR KKK SRR AR KOO RO R R X Rk R KRk KKk
595 C
556 C SUBROUTINE RANSET (ITER, K, NEW1, n)
557 ©
558 C » OBTAIN FARAMETERS OF MONTE CARLD INTEGRATION
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Name

INT
ISEE
ITER
K

KK

NEW1

ne#
559
S&0
F61
542
563
S&4
565
Saé
547
5468
569
570
571
572
573
574
3575
576
577
578
579
580
581
582
583
S84
585
586
587
a8

D

589
S90
591
592
S9ZF
594
595
596
597
5949
5929
LOO
601
&LOZ
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C N
c ITER: NUMBER OF ITERATIONS
C K3 NUMBER OF FAIRS OF RANDOM VARIABLES
c NEW1: RANDOM NUMEER SEED
C N: NUMBER OF ATTRIBUTES
c
CREXMEKRRAKBRERKRKKEK KK EER AR REX KKK E R KREKRR KA KRR KK KK
»
SUBROUTINE RANSET (ITER,K,NEWL,N)
INTEGER%4 ISEED, NEWI
INTEGERXZ K
c

C OBTAIN DESIRED NUMBER OF ITERATIONS
WRITE (%,100)

100 FORMAT (1HO, "HOW MANY ITERATIONS FOR HDM MONTE CARLO??)

READ (%,110) ITER
110 FORMAT(1I4)
C MONTE CARLO INTEGRATION OF HDM SURPLUS
C
K=INT(N/2)
KR =N-28K
IF (KK .GT. 0) K=K+
C OBTAIN SEED FOR RANDOM NUMBER GEMNERATOR
WRITE (X, 200)
200 FORMAT (1HO, TENTER A NUMBER FROM O TO 46300%)
READ (X%,210) ISEED
210 FORMAT (15)

NEW1=T1SEED
C

END
Type Offset P Class

INTRINSIC

INTEGERX4 44714
INTEGERX4 0 x
INTEGER¥Z2 4 x
INTEGER*4 44270
INTEGER%4 12 x
INTEGERX4 8 %

CHRREKERRKKOK AR KR KA E KRR KR RN KRS KRR KR KKK
SUBROUTINE RANDCO (N, B,E,BLN, ¥, NEWL , SEN)
> GENERATE RANDOM COEFFICIENTS
ELN: RANDOM COEFFICIENTS
CALL NORMAL (MEWI , RAN, k)

2K KKK 5KOK KK ACOK K HOKOKOK KKK HOK KOROK KOK SOKCK XK KX R KKK R KKKk K KRR Kk X KR XX

aoooaogaonoaoaan

SUBRDUTINE RANDCO (N, B, E, BLN, ¥ NEW1, SGN)
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6503 INTEGERX4 NEW1
604 INTEGER%2 K
&05 REAL¥8 BLN{N) ,RAN(1&),B(N),E(N), SGN(N)
606 C
607 C  CALL SUBROUTINE FOR 2K NORMAL 0,1 RANDOM VARIABLES
&08 CALL NORMAL (NEWL,RAN, K)
609 C COMPUTE LOG-NORMALLY DISTRIBUTED COEFFICIENTS
610 DO 10 I=1,N
1 &1 BLN (D) =DEXP(B(I)+RAN(I)XE{1) ) XSGN(I)
1 &12 10 CONTINUE
613 RETURN
614 END
Name Type Offset P Class
B REAL 33 4 %
BN REAL x8 12 %
DEXP INTRINSIC
E REAL. 8 8 x
I INTEGERX4 44450
K INTEGER%2 16 %
N INTEGER%4 [S30 ¢
NEW1 INTEGERXS 20 %
RAN REAL 28 A4322
SGN REAL«S 24 %
G1T CRERXRKEARKKEEEKKKK KR KKK KKK M KRR KK ERMKR KRR KKK KRR RN K
614 C
&17 C
618 C SUBROUTINE NORMAL (NEW1, RAN, K)
619 C
620 T » GENERATE A VECTOR OF NORMAL RANDOM VARIABLES
621 C
&22 C CALL RANE (SN, SNi,NEWL)
623 C
&24 C RAN: NORMALLY DISTRIBUTED RANDOM VARIABLES
&25 C SN: FIRST OF PAIR OF NORMAL RANDOM VARIABLES
&26 C SN1: SECOND OF FAIR OF NORMAL RANDOM VARIABLES
627 C
628 C SUBROUTINE FOR PAIRS OF INDEFENDENT NORMAL 0,1 VARIATES
629 C BASED ON P.F. HULTRUIST, PC TECH JDUR., 8/84, AND J MOSHMAN
430 C RANDOM NUMBER GENERATION, IN H.S. WILF, V.2 MATHEMATICAL METHODS
6%1 C FOR DIGITAL COMPUTERS
632 ©
GTEI TRRRMR IO AR KR KMORIOOR MK KRR KK KKK ROk KOO KIORKIOR KRRk N
634 C
&35 SUBROUT INE NORMAL. (NEW1, RAN, K}
&36 INTEGER*4 NEW1
&LF7 INTEGERX2 G, K
63 REAL X8 SN, SN1,RAN(16)
639 C
640 J=1
641 DO 18 I=1,K
1 642 CALL RAN1 (SN, SN1,NEW1)
1 &4 RAM(J) =5N1



SN1

Name

648
649
&350
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RAN {(J+1) =8N
JeJ+2
15 CONTINUE
END
Type Dffgset P Class
INTEGERX2 ERERX
INTEGER®4 44462
INTEGERX4 44458
INTEBERX2 B x
INTEGERX4 [o I |
REAL XS 4 %
REAL %8 44470
REAL X8 44478
c
C
CREXEARARKKEERRKXEE KR K KRR EXBEE AR R KKER KKK RER RN E AR KK KE KR K
o
C SUBROUTINE RAN1 (SN, SN1,NEWL)
[
c > BENERATE PAIRS OF NORMAL RANDOM NUMBERS
[
CREREKEER KRR MEE KRR KKK KKK KRR KR KRR AREKRK
SUBROUTINE RAN1 (SN, S8N1,NEWL)
INTEGERX4 NEW1  NEW,M
INTEGERX2 B
REALX8 Z,5N, SN1,UNIF,UNIFL
(¢
C  GENERATE UNIFORM RANDOM NUMBERS
G=0
M=4463Q0
NEW=F24&1kNEWI1 +3
NEW=MOD (NEW, M)
UNIF=NEW/46300.0
1 CONT INUE
[
C TRANSFORM UNIFORM FPAIRS TO 0,1 NORMAL PAIRS
IF (G-1) 7,6,7
7 G=G+1
NEW1=NEW
UNIF1=UNIF
GOTO 1
IF (UNIF1 .LE. Q) CALL UERR (NEW1,UNIFL,E)
) 2=DSORT (~2, OxDLOG (UNIF 1))
SN1=ZxDCOS (4. 2B8Z18XUNIF)
SN=ZXDSIN (4. 28318XUNIF)
G=0
NEW1=NEW
RETURN
END

Type Offset F Class
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DCOs INTRINSIC
DLOG INTRINSIC
DSIN INTRINSIC
DSART INTRINSIC
c] INTEBER*¥2 444864
K INTEGERK4 44512
M INTEGER%4 44488
MOD INTRINSIC
NEW INTEGER®4 44492
NEW1 INTEGERX4 = ]
SN REAL¥8 O X
ShN1 REAL %8 4 x
UNIF REAL ¥8 44494
UNIF1 REALXB 44304
z REALYS 44014
684 C
485 C
SHBE CRHARERARKIKEERAR LKA R ERRKER KA AR AR R KR KRN A R AR AR KRR KAKKE
487 C
&88 C SUBROUTINE PRED1 (M,A,BS,S5AL)
689 C
690 C > PREDICT NEMW SHARES FOR MNL MODEL
691 C
L2 CHREERERERREKR KRR KRR KRR K KRR A KRR KRR KR KKK RAK
493 C
694 C
&95 SUBROUTINE PREDI1 (M, A, BS, 5AL)
696 C
&?97 REAL X8 A(M),BS (M) ,SAL (M), DEN
698 C
&L99 DEN=0.Q
700 DO 10 I=1,M
i 701 DEN=DEN+DEXF (A(I)+BS5(I1))
1 702 10 CONTINUE
7Q% DO 20 I=i .M
1 704 SAL (I)=DEXP (A(I)+BS(I)) /DEN
1 705 20 CONT INUE
706 C
707 END
Name Type Dffset P Class
A REAL %8 4 %
BS REALXB a %
DEN REAL X8 44524
DEXF INTRINSIEC
I INTEGER %4 44532
] INTEGER%4 0o X
SAaL REAL XS 12 %
708 C

TOGF TRICK KKK AOK KKK K AOK AOK K KKK KKK KK KKK KK K KK KKK 5K K 30K K K 0K 30k 3%k 30K 0K 0K X KK
710 C
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711 € SUBROUTINE PRED2 (M,A,N,8,E,SGBN, X,B52,8AL2)

712 ©

713 C > FREDICT NEW SHARES FOR HDM MODEL

714 C

715 C CALL RANSET (ITER,k,NEW1,N) :

716 € CALL RANDCD (N, B;E, BLN, K, NEWL , SGN)

717 € CALL ACCUM  (M,N,BLN, X, DEN,A)

718 © CALL BSUML (M, X, BLN,N, BS82)

719 C

T20 CREXXERXKRXKEKRKKERKKEERKERKKERRBEARR KKK KRR KRR KK RNKENR K

721 C ’

722 SUBROUT INE PRED2 (M, A, N, B, E, 56N, X, B82, SAL2)

72T C

724 REALXB A M) ,B(N) ,DEN,BSZ (M) ,SAL2 (M) ,BLN(14) , CONSUR, PSHR (200),

725 1 E(N),SENIN), X (M, N)

724 INTEGERX4 ISEED,NEW!L

727 INTEGERX2 K

728 C

729 CALL RANSET (ITER,K,NEW1,N)

730 C INITIALIZE PREDICTED SHARES

731 DO

732

100 I=1,M

SAL2(I1)=0.0

733 100 CONT INUE
%4 C BEGIN MONTE CARLO ITERATIONS

735 DO 20 J=1, ITER

736 CALL RANDCO (N, B,E,BLN,K,NEW1,SBN)
73 CALL ACCUM (M,N, BLN, X,DEN, A)

77 CALL BSUML (M, X,BLN, N, ES2)

739 DO 10 I=1,M

740 FEHR (1) =DEXF (A (1) +BS2 (1)) /DEN

741

742 10 CONTINUE

743 20 CONT INUE

744 C

745 END
Type Of fset
REAL %8 4
REAL X8 12
REAL X8 446144
REAL X8 8

UR REALXB CRRRRK
REAL X8 46298
REAL 8 16
INTEGER%4 46282

D INTEGERX%4 AKKKK
INTEGERKS 46272
INTEGER*4 46290
INTEGER®2 46276
INTEGERX4 0
INTEGERX4 a8
INTEGERX4 45278
REAL X8 44544

REAL X8

A
RPN

SALZ2 (1) =8AL2 (1) +(FSHR (1) /ITER)

P Class

INTRINSIC
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SN REAL X8 20 %
X REAL XS 24 %
7446 C
TA7 CRXARERERREER KRR TR KT AR KRR R AR KRB AR RN KR X RE
748 C
749 C SUBROUTINE SURPRN (M1,M2,N,MODEL , CONSUR}
750 C
751 C > PRINT REGULTS OF CONSUMER SURFLUS CALCULATION
752 C
O3 CERKEREREKRERRKERBERR KRR R KKK KRR KRR KRR R RN RRKEER
754 C
755 C
756 C
757 SUBROUT INE SURPRN (M1, M2,N, MODEL, CONSUR)
758 C PRINT RESULTS OF CONSUMER SURPLUS CALCULATIONS
759 REAL X8 CONSUR
760 C
761 WRITE (%,100)
7462 100 FORMAT (1HO, * CALCULATIONS COMPLETED?®)
763 IF (MODEL .E@. 1) WRITE (¥%,110)
764 110 FORMAT (1HO, "MULTINOMIAL LOGIT MODEL -~ CONSUMER SURPLUS®)
7465 IF (MODEL .ER@. 2) WRITE (x,120)
7h6 120 FORMAT (1HO, "HEDONIC DEMAND MODEL ~ CONSUMER SURPLLS?®)
T7H7 WRITE (x,130) Mi,M2
768 130 FORMAT (1HO, "BASE CHOICES = *,13,” NEW CHOICES = ”,13)
769 WRITE (%,140) CTONSUR
770 140 FORMAT (1HO, 7 SURPLUS CHANGE PER CONSUMER = %7 ,E15.9)
771 C
772 END
Name Type Offset P Class
CONSUR REALXS 16 %
M1 INTEGERX4 0 %
M2 INTEGERX4 4 %
MODEL INTEGERX4 12 %
N INTEGER*4 8 X
77%Z C
774 CRRKRXKRAKIAR KKK AR KA RERERRE KK KRR KKK AR TR KRR E KRR R KRR KRR KKK
775 ©
776 C SUBROUTINE FPREPRN (MODEL,M1,SALL,SALZ,M2)
777 C
778 C » PRINT RESULTS OF SHARES PREDICTION
779 C
TEO TRk 30k 10k 00Kk 30k k0K 300K 000K 50K 300K 000K 40K 300K K KOKR 0K o k0K K 50K R 50K K Kk KOk X Kok
781 C
782 SUBROUTINE PREFRN (MODEL,M1,SAL1,S5AL2,M2)
783 €
784 REALXB SAL1L (M1),SALRZ (M)
785 C
7964 WRITE (X%, 100)
787 100 FORMAT (1HD, "BASE YEAR AND FREDICTED MARKET SHARES®)
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788 C
78% WRITE (%,110)
790 110 FORMAT (1HO,’ BASE YEAR FREDICTED")
791 DO 10 I=1,Ml
1 792 WRITE (%,200) I1,8AL1(I:,8AL2(1)
1 793 10 CONTINUE
794 200 FORMAT (4X, I3,3X,2E15.8)
795 END
Name Type Offset P Class
I INTEGERX4 446664
M1 " INTEGERX4 4 X
M2 INTEGERXS 146 X
MODEL. INTEGERX4 O X
S5AL.1 REAL 8 8x
SAL2 - REALR8 12 x
796 Ct**l*tttttt*t*t#tttt*l#t#*t#ttlt#l*tx!t#tltttl#ltt**Xltt*l*t
797 C
798 C SUBROUTINE UERR (NEWL1,UNIF1,K)
799 C
800 C*ttt*t#*l*t*tt*tt*!*t#tttt#l*t#tltttt*#*tt#xt*#*lt#*tt#t*t**t#
801 C )
802 C ERROR CHECKING SUBROUTINES
80X C
804 C
8035 SUBROUTINE UERR (NEW1,UNIF1,E)
806 INTEGER®4 NEW1,UNIF1
807 INTEGER%2 K
808 WRITE (%,100) NEWI,UNIF1,K
809 100 FORMAT (1HD, "ERROR IN RAN1. NEW1e=" E15.9, UNIF1=" ,E15.9, K=", I3)
810 END
Name Type Offset P Class
K INTEGERX2 8 *
NEW1 INTEGERX4 G X
UNIF1 INTEGERX4 4 X
811 C
812 Ck*#******t**Xt#*t*#*#**##t#*ﬁ#t*x#*#*t##t#tttx*tt***tttt#tttt*t!
813 C
814 C SUBROUTINE SERR (M,B,8AL,1)
815 C
816 CK!X***##t**tK#t**t#t#*##t#*tﬁ**t##*t#t#ttk*tt##tt#*tt**t#t#*tttt
817 C
218 SUBROUTINE SERR (M,B,SAL,I)
819 REALX8 B(M) ,SAL (M)
a20 WRITE (%,100) M,SAL(1),SAL (D), I
821 100 FORMAT (1HO, ' ERROR IN SuUM. M=’,IE,’BAL(1)=’,ElS.?,’SQL(I)=’,E15.9
g2 1 ,°1=",1I%)

823 END
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D Line# 1
Name Type Offset P Class
B REAL %8 4 x
1 INTEGERX4 12 x
M INTEGER#%4 0 x
SAL REAL.x8 8 x
824 C
825 C
B26 CREXEKEXEAXRRKEXRERRIKRAKRRKERRAKEK
827 C
828 C SUBROUTINE AERR (ANEW, BASE, B, N)
829 C
830 Cxtttxxttttxlltttttl*tttttx*#ttlt*ttttt#t
a31 SUBROUTINE AERR (ANEW, BASE , B, N)
832 REAL X8 B(N), ANEW, BASE
833 WRITE (%,100) ANEW,BASE
834 100 FORMAT (1HO, ’ERROR IN SURPLS.
835 DO 10 I=i,N
1 836 WRITE (%,200) I,RB(I)
1 837 10 CONT INUE
838 200 FORMAT (1HO, "B* , 13,’ = * E15,9)
839 END
Name Type Offset P Class
ANEW REAL X8 o x
B REAL.%8 a8 x
BASE REALx8 4 %
I INTEGER®4 46874
N INTEGER*4 12 %
840 ¢
Name Type Size Class
ACCUM SUBROUT INE
AERR SUBROUT INE
BSUM1 SUBROUT INE
BSUM2 SUBROUTINE
CALIB SUBROUT INE
CHOICE SUBROUT INE
L SUBROUT INE
HDMSUR SUBROUTINE
INIT SUBRDUT INE
NORMAL SUBROUT INE
PAR1L SUBROUT INE
FARZ SUBROUT INE
FRED1 SUBRDUT INE
FRED2 SUBROUTINE
FREFRN SUBROUT INE
RAN1 SUBROUT INE
RANDCO SURROUT INE

BERRRRARRRR R IR EERRRR KRR RN AR

AEEXNEKARKRRRKRRERKBAKR

ANEW=" ,E15.9, ’ BASE=" ,E15.9)
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RANSET SUBROUTINE

RUMS FROGRAM

SERR SUBROUT INE

SETUP SUBROUTINE

SHRS SUBROUT INE

SUM SUBROUT INE

SURPLS SUBROUT INE

SURPRN SUBROUTINE

UERR SUBROUTINE

WEIGHT SUBROUTINE

Fass One No Errors Detected

820 Sowrce Lines
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Appendix B

Sample Model Runs

System configuration. IBM PC with one floppy disk and one hard disk
drive. Program RUMS.EXE resides on the hard disk and data are read from

drive a:.

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.

B-1



B-2

Fums

PLEASE ENTER COMPLETE FILEMAME FOR PARAMETERS
File name missing or blank - Please enter name

UNIT 11? a:pold.dat

PLEASE ENTER FILENAME FUR CHARACTERISTICS
UNIT 127 archars.dat

ESTIMATION OF CONSUMER SURPLUS IN RUMS
WHAT TYPE OF MODEL? ENTER:

1 FOR MULTINOMIAL LOGIT

2 FOR HEDONIC DEMAND MODEL
1

YOuU CHOSE MODEL 1.

WHAT TYPE OF ESTIMATION? ENTER:
1 FOR CONSUMER SURPLUS CHANGE
2 FOR SHARES FREDICTION

3 FOR C 8 CHANGE, CDRRESFONDING SET MEMBERS
1

ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET -
-}

ENTER NUMBER OF ELEMENTS IN NEW CHDICE SET -
I}

ENTER NUMBER OF CHARACTERISTICS -
1}

THERE ARE b % & CHOICES & & CHARS.
READING MNL MODEL PARAMETERS . . .

ENTER RECORD FORMAT FOR PARAMS.DAT.



B-3

(£9.4)
ENTER 1 TO PRINT PARAMETERS
1

=« 2B6000000E ~03
=« 3I9000000E+00
« 374000000E~01
« 137000000E+D1L
« 375000000E+00
« 462000000E+00

READING CHARACTERISTICS & SALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT.

(7¢7.2)

ENTER 1 TO PRINT CHARACTERISTICS DATA

1

ENTER OUTPUT FORMAT, E.G.

(13,7£7.2)

1X, INPUT FORMAT

EIF0.00 3.60 17.10 4.38 .85 2.76 22.90
3930, 00 5.26 11.20 5.00 z.92 .43 18.80
4190.,00 S5.77 17.30 %5.43 4.18 F.95 17.10
44630.00 5.96 17.50 5.34 4,35 4.54 20.50
83460, 00 4.36 18.00 5.82 4.50 4.47 5.20
4700,00 5.72 1Z.80 S5.45 4,27 Z.78 15.60
3390.00 2.92 17.10 4.358 J.47 2.76 24.92
I930, 00 F.45 11,20 4.75 3.583 .43 21.15
4190, 00 4.46 17.30 .16 3.77 3.95 15.74
44H30, D0 4.81 17.30 5.07 3.91 4.4 17.47
FSH0., 00 5.29 18.00 S5.32 4.50 4.47 3.99
&700.00 4,23 13,80 5.45 4.27 Z.78 14.354
WHAT TYFE OF WEIGHTING FOR LOGSUM TERMS? ENTER:

1 FOR SHARES

2 FOR NO WEIGHTS

5}

CALCULATIONSG

COMPLETED

MULTINOMIAL LOGIT MODEL - CONSUMER SURPLUS

BASE CHOICES =

& NEW CHOICES

SURFLUS CHANGE FER CONSUMER

= &

F~. 116255Z01E+03
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Ce\FORT »rums

PLEASE ENTER COMFLETE FILENAME FOR PARAMETERS
File name missing aor blank — Please enter name

UNIT 117 a:pold.dat

PLEASE ENTER FILENAME FOR CHARACTERISTICS
UNIT 127 aichars.dat

ESTIMATION OF CONSUMER SURPFLUS IN RUMS
WHAY TYPE OF MODEL? ENTER:

1 FOR MULTINOMIAL LOGIT

2 FOR HEDONIC DEMAND MUDEL
1

YOU CHOSE MODEL. 1.

WHAT TYFPE OF ESTIMATION? ENTER:
1 FOR CONSUMER SURFLUS CHANGE
2 FOR SHARES FREDICTION

3 FOR © S CHANGE, CORRESPONDING SET MEMBERS
1

ENTER NUMRER OF ELEMENTS IN BASE CHOICE SET -
&

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET -
&

ENTER NUMBER OF CHARACTERISTICS -
&

THERE ARE b & & CHOICES & & CHARS.
READING MNL MODEL PARAMETERS . . .

ENTER RECORD FORMAT FOR PARAMS.DAT.
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(£9.46)
ENTER 1 TO FRINT PARAMETERS

READING CHARACTERISBTICE & SALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT.
(7¢7.2)

ENTER 1 TO FPRINT CHARACTERISTICS DATA

WHAT TYPE OF WEIGHTING FOR LOGSUM TERMS? ENTER:
1 FOR SHARES

2 FOR NO WEIGHTS

CALCULATIONS COMPLETED
MULTINOMIAL LOGIT MODEL -— CONSUMER SURPLUS
BASE CHOICES = & NEW CHOICES = &

SURFLUS CHANGE PER CONSUMER = $~,292400481E+03



B-6

C:\FORT *rums

FLEASE ENTER COMFLETE FILENAME FOR PARAMETERS
File name missing or blank - Please enter name

UNIT 117 a:pold.dat

FPLEASE ENTER FILENAME FOR CHARACTERISTICS
UNIT 12?7 a:chars.dat

ESTIMATION OF CONSUMER SURPLUS IN RUMS
WHAT TYFE OF MODEL? ENTER:

1 FOR MULTINOMIAL LOGIT

2 FOR HEDONIC DEMAND MODEL
1

YOu CHOSE MODEL 1.

WHAT TYPE OF ESTIMATION? ENTER:
1 FOR CONSUMER SURFLUS CHANGE
2 FOR SHARES PREDICTION

3 FOR C S CHANGE, CORRESFONDING SET MEMBERS

3
FOR OFTION 3 SETS NUMBER AND ORDER MUST AGREE

ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET -
&

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET -
&

ENTER NUMBER OF CHARACTERISTICS -
b6

THERE ARE & & & CHOICES & &6 CHARS.
READING MNL MODEL PARAMETERS . . .

ENTER RECORD FORMAT FOR PARAMS.DAT.



E-7

(£9.6)

ENTER 1 TO PRINT PARAMETERS

READING CHARACTERISTICS & SALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT,
(7£7.2)

ENTER 1 TO PRINT CHARACTERISTICS DATA

CALCULATIONS COMPLETED
MULTINOMIAL LOGIT MODEL - CONSUMER SURPLUS
BASE CHOICES = & NEW CHOICES = &

SURFLUS CHANGE PER CONSUMER = $ .900960048BE+0]



B-8

C:\FORT »rums

PLEASE ENTER COMPLETE FILENAME FOR PARAMETERS

File name

missing or blank - Flease enter name

UNIT 117 arparams.dat

PLEASE ENTER FILENAME FOR CHARACTERISTICS
UNIT 127 aschars.dat

ESTIMATION DF CONSUMER SURPLUS IN RUMS

WHAT TYPE
1 FOR

2 FOR

2

YU CHOSE

WHAT TYPE

1 FOR

2 FDR

I FOR
1

OF MODEL? ENTER:
MUL TINDMIAL LDGIT

HEDONIC DEMAND MODEL

MODEL 2.

OF ESTIMATION? ENTER:
CONSUMER SURPLUS CHANGE
SHARES PREDICTION

€ 8 CHANGE, CORRESPONDING SET MEMBERS

ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET -~

&6

ENTER NUMBER 0OF ELEMENTS IN NEW CHOICE SET —

b6

ENTER NUMBER OF CHARACTERISTICE -~

)

THERE ARE

& % & CHOICES & & CHARS.

READING HDM MDDEL PARAMETERS . . .

ENTER RECORD FORMAT FOR FARAMS.DAT.



BE-9

(3f6.3)

ENTER 1 TO PRINT FARAMETERS
1

~. 794000000E+01 . 118000000E+01~, 100000000E+01

~. 12B000000E+01 . 106000000E~D2-, 100000000E+01
—. 410000000E+01 . 999000000E+Q0 , 100000000E+C ]

« SHF000000E+00 . £22000000E+00 . 100000000E+01]
—. 173000000E+01 . 134000000E+01 . 100000000E+0]
~.263000000E+01 ., 234000000E401 . 10D000000E+01

READING CHARACTERISTICS & SALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT.
(7¢7.2)

ENTER 1 TO PRINT CHARACTERISTICS DATA

WHAT TYPE OF WEIGHTING FOR LOGSUM TERMS?
1 FOR SHARES

2 FOR NO WEIGBHTS
1

HOW MANY ITERATIONS FOR HMDM MONTE CARLD?
1000

ENTER A NUMBER FROM O TO 46300
3265

CALCULATIONS COMPLETED
HEDONMIC DEMAND MODEL ~ CONSUMER SURFLUS

BASE CHOICES = & NEW CHOICES = )

ENTER:

SURPLUS CHANGE PER CONSUMER = $-~,123954701E+04



B-10

C:\FORT »rums

PLEASE ENTER COMPLETE FILENAME FOR PARAMETERS
File name missing or blank — Please enter name

UNIT 117 a:params.dat

PLEASE ENTER FILENAME FOR CHARACTERISTICS
UNIT 127 aschars.dat

ESTIMATION OF CONSUMER SURPLUS IN RUMS
WHAT TYPE OF MODEL? ENTER:

1 FOR MULTINOMIAL LOGIT

2 FOR HEDONIC DEMAND MODEL

2
YOU CHOSE MODEL 2.
WHAT TYPE OF ESTIMATION? ENTER:

1 FOR CONSUMER SURPLUS CHANGE

rJ

FOR SHARES PREDICTION

3 FOR C S CHANGE, CORRESPONDING SET MEMBERS

3
FOR OPTION 3 SETS NUMBER AND ORDER MUST AGREE

ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET ~
&

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET -~
&

ENTER NUMBER OF CHARACTERISTICS -~
&

THERE ARE & & CHOICES % & CHARS.
READING HDM MODEL PARAMETERS . . .

ENTER RECORD FORMAT FOR PARAMS.DAT.



B-11

(3f6.73)

ENTER 1 TO PRINT PARAMETERS

READING CHARACTERISTICS & SALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT,
(7§7.2)

ENTER 1 TO PRINT CHARACTERISTICS DATA
HOW MANY ITERATIONS FOR HDM MONTE CARLO?
1000

ENTER A NUMBER FROM O TO 446300
3265

CALCULATIONS COMPLETED
HEDONIC DEMAND MODEL -~ CONSUMER SURPLUS
BASE CHOICES = & NEW CHOICES = &

SURFLUS CHANGE PER CONSUMER = $~.384065774E+03



B-12

Cr\FORT *rums

PLEASE ENTER COMPLETE FILENAME FOR PARAMETERS
File name missing or blank - Please anter name

UNIT 117 a:params.dat
PLEASE ENTER FILENAME FOR CHARACTERISTICS
UNIT 127 a:chars.dat
ESTIMATION OF CONSUMER SURFLUS IN RUMS
WHAT TYPE OF MODEL? ENTER:

1 FOR MULTINOMIAL LOBIT

2 FOR HEDONIC DEMAND MODEL

2

YOU CHOSE MODEL 2.

WHAT TYPE OF ESTIMATION? ENTER:
1 FOR CONSUMER SURFLUS CHANGE
2 FOR SHARES PREDICTION

3 FOR C 35 CHANGE, CORRESPUONDING SET MEMBERS
1

ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET -
&

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET -
-

ENTER NUMBER OF CHARACTERISTICS -
&

THERE ARE b4 % & CHOICES & & CHARS.
READING HDM MODEL FARAMETERS . . .

ENTER RECORD FORMAT FOR PARAMS.DAT,
(£f9  Z346.0D)

ENTER 1 TO PRINT PARAMETERS



B-13

READING CHARACTERISYTICS % SALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT.
(7¢7.2)

ENTER 1 TO PRINT CHARACTERISTICS DATA

WHAT TYPE OF WEIGHTING FOR LOGSUM TERMS? ENTER:
1 FOR SHARES

2 FOR NO WEIGHTS
)

HOW MANY ITERATIONS FOR HDM MONTE CARLO?7
1000

ENTER A NUMBER FROM O TO 446300

3265

CALCULATIONS COMFPLETED
HEDONIC DEMAND MODEL —~ CONSUMER SURFLUS
BASE.CHDICES = & NEW CHOICES = &

SURFLUS CHANGE PER CONSUMER = $-.940766744E+03



B-14

C:\FORT >rums

PLEASE ENTER COMPLETE FILENAME FOR PARAMETERS

File name

missing or blank - Please enter name

UNIT 117 aspold.dat

PLEASE ENTER FILENAME FOR CHARACTERISTICS
UNIT 12?7 aichars.dat

ESTIMATION OF CONSUMER SURPLUS IN RUMS

WHAT TYPE

1 FOR

2 FOR
1

YOuU CHOSE

WHAT TYPE

1 FOR

2 FOR

3 FOR

2
s

0F MODEL? ENTER:
MULTINOMIAL LOGIT

HEDONIC DEMAND MODEL

MODEL 1.

OF ESTIMATION? ENTER:
CONSUMER SURPLUS CHANGE
SHARES PREDICTION

C S CHANGE, CORRESPONDING SET MEMBERS

ENTER NUMBER OF ELEMENTS IN BASE CHOICE SET -

&

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET ~

&

ENTER NUMBER OF CHARACTERISTICS -

-

THERE ARE

& % & CHOICES & & CHARS.

READING MNL MODEL FARAMETERS . . .

ENTER RECORD FORMAT FOR PARAMS.DAT.

(£9.86)

ENTER 1 TO PRINY PARAMETERS



B-15

READING CHARACTERISTICSE % BALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT.
(7¢7.2)

ENTER 1 TO PRINT CHARALCTERISTICS DATA

BASE YEAR AND PREDICTED MARKET SHARES

BASE YEAR PREDICTED
L22877123E+00 L 24917797E+00
. 18781219E+00 L 211T51919E+00
« 1708291 7E4+00 . 1573I58L1E+00
20479520E+00 . 1766B74HFE+00
.S5194BOS2E~01 . 59871313E~01
. 1558441 4E+00 . 14538%563E+00

Sl B N~



B-16

C2\FORT *rums

FLEASE ENTER COMPLETE FILENAME FOR PARAMETERS
File name missing or blank -~ Flease enter name

UNIT 11? a:params.dat

PLEASE ENTER FILENAME FOR CHARACTERISTICS
UNIY 127 aschars.dat

ESTIMATION OF CONSUMER SURPLUS IN RUMS
WHAT TYPE OF MODEL? ENTER:

1 FOR MULTINOMIAL LOGIT

2 FOR HEDONICT DEMAND MODEL

2
¥0OU CHOSE MODEL 2.
WHAT TYPE OF ESTIMATION? ENTER:

1 FOR CONSUMER SURFLUS CHANGE

r

FOR SHARES PREDICTION

3 FOR C S CHANGE, CORRESPONDING SET MEMBERS

2

ENTER NUMBER OF ELEMENTS IN BAGE CHOICE SET -
&

ENTER NUMBER OF ELEMENTS IN NEW CHOICE SET -
&

ENTER NUMBER OF CHARACTERISTICS -
&

THERE ARE 6 & 6 CHOICES & & CHARS.
READING HDM MODEL PARAMETERS . . .

ENTER RECORD FORMAT FOR FARAMS.DAT.
(ZF6.3)

ENTER 1§ TO FRINT PARAMETERS



B-17

READING CHARACTERIBTICS & SALES DATA

ENTER RECORD FORMAT FOR CHARS.DAT,
(7¢7.2)

ENTER 1 TO PRINT CHARACTERISTICS DATA

HOW MANY ITERATIONS FOR HDM MONTE CARLO?
1000

ENTER A NUMBER FROM O TO 46300
3265

BASE YEAR AND PREDICTED MARKET SHARES

BASE YEAR PREDICTED

L 2287712ZE+00 . 3B661450E+00
L18781219E+00 . 927540BOE~-O1
L 1708291 7E+00 . 77710762E~01
. 20479520E+00 . 11016109E+00
L S1948052E-01 . 24268173E+00
. 15584416E+00 . Q0077840E-01

DU
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