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CAPM User Benefit Study
Abstract

This report summarizes preliminary findings of the CAPM
User Benefit Study.  The primary objective of the CAPM User
Benefit Study is to estimate user’s preferences for the CAPM system
services.  Estimated preferences can be used to estimate dollar values
for the CAPM system services.  Based on preliminary analysis, a
reasonable estimate of the average willingness to pay per semester for
a basic CAPM system is approximately $63.  A secondary goal is to
assess the capacity of multi-attribute stated preference methods in
evaluating library services in general.   Based on the research
findings, the research team feels this method is well suited for the
analysis of library services.



1Users can also have these items delivered through library express delivery which
takes additional time.

2An overview of this methodology is found in Adamowicz et al. (1998).

3  A specific goal of the study is to estimate CAPM benefits measured in dollars
which requires modeling the tradeoffs users would be willing to make between CAPM
services and money.  Hence the inclusion of price as an attribute.
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1 Introduction

The primary objective of this study is to model and estimate Johns Hopkins
University (JHU) library users’ preferences for the services offered through the proposed
Comprehensive Access to Printed Material (CAPM) system.  Once fully developed, CAPM
will provide digital access to material housed at the JHU Moravia Park facility.  In order
to browse Moravia Park items, users now request the item and then wait an average of six
hours for the item to be delivered for pick up at circulation.1  CAPM will provide high-
quality graphic images of Moravia Park items.  Users will be able to request and receive
these graphic images over the JHU network which can be accessed through the Internet.
These graphic images will be printable, viewable from a computer screen, and will facilitate
full text search.  Delivery times of these images will be considerably less than delivery
times of Moravia materials under the current system.  Delivery time for items that have
already been scanned will be seconds as opposed to hours.

The study employs a multi-attribute stated-preference approach to modeling
preferences.2  This approach uses choice experiments to gather data for modeling
preferences.  A secondary goal is to assess the capacity of multi-attribute stated preference
methods in evaluating library services in general.  In the choice experiments employed in
this study, subjects are asked to make choices between alternative delivery systems for
Moravia Park materials.  Subjects state which of the alternative systems they most prefer.
The alternative delivery systems are distinguished by their multi-attributes: (1) presence or
absence of graphic image capability, (2) presence or absence of full text search with graphic
image capability, (3) delivery time that a user must wait to view a Moravia Park item, and
(4) the price per semester to them for using the alternative system.3  Multi-attribute stated-
preference experiments provide data which is then used to estimate the marginal benefit of
each attribute.  The stated-preference multi-attribute approach has been used extensively
in the marketing to help predict demand for new products.  In the past ten years this
approach has been used with increasing frequency for benefit-cost analysis of public



4Examples from marketing are found in Kamakura and Russell (1989) and Swait
(1994).  Examples from damage assessment are found in Swait et al. (1998), Texas General
Land Office et al. (1999), and Wisconsin Department of Natural Resource Services (1999).
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projects as well as natural resource damage assessments.4  This study is the first application
of this method in the area of library services.

2 Study Design Overview

This section presents an overview of the choices made in the design of the user
benefit study.  Design began in the Spring of 1999 and choice experiments were concluded
in December of 2000.

2.1 Relevant Population

CAPM has the potential to provide access to Moravia Park items in digital form to
anyone with access to the Internet.  However in order to make the task of modeling and
estimating benefits manageable, the relevant population was deemed to be all current JHU
library users.  The class “JHU library users” certainly includes current JHU undergraduate
students, current JHU graduate students, current JHU staff, and current JHU faculty.  The
library user group also includes some visitors, former students, alumni, former/retired staff,
and former/retired faculty.  Since the CAPM team has access to address information on the
first group, current JHU affiliates, but not on the latter group, attention was focused
exclusively on current JHU affiliates.  For this reason, inference is relevant only for this
current group.

2.2 Internet Implementation

Given that CAPM will provide material over the Internet, implementing choice
experiments over the Internet is the natural choice of administration mode by the research
team.  Besides being the logical fit due to the nature of CAPM services, Internet
administration also provides subjects with a more hands-on experience with the system in
terms of demonstration.   Additional details on the sample are provided below.

2.3 Choice Experiment Development



5The most widely cited reference for the contingent valuation method is Mitchell
and Carson (1989).  One of the most widely-cited study is Carson et al. (1992).
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The goal in designing choice experiments is to come up with a credible choice
experiment, credible in the sense that subjects have the information they need to make
meaningful choices regarding the alternatives offered.  The choice format must also be
meaningful to subjects.  Within the stated-preference class of choice experiments, the
CAPM research team considered two formats. The first, already discussed briefly above is
multi-attribute choice format which presents alternatives that differ on multiple dimensions:
(1) presence or absence of graphic image capability, (2) presence or absence of full text
search with graphic image capability, (3) delivery time that a user must wait to view a
Moravia Park item, and (4) the price per semester to them for using the alternative system.
The second choice experiment format is a special subset of the multi-attribute format that
varies only price.  This second question format is consistent with the format used in many
contingent valuation studies.5  

With theses goals in mind, the choice experiments were developed using three focus
groups.  Focus group one was recruited from current students.  For recruiting purposes,
students were asked to participate in a focus group that would be used in developing a
survey of library users.  Each participant was provided a free lunch and a participation fee.
During the focus group, the CAPM research team demonstrated the features of the CAPM
system and then provided participants with written sample choice experiment formats.
Focus group one was shown several multi-attribute choice panels in which alternatives
differed by varying levels of graphic imaging, full text search, delivery time, and price as
the attributes.  Focus group participants were also shown a single choice question that
provided all CAPM system attributes at a specified price.  Under this format the service
attributes are the same for any choices offered to subjects, but price is varied across
subjects.  Focus group one participants unanimously expressed that they were most
comfortable with the multi-attribute choice format since they were able to consider different
systems with different features and costs.  The research team was concerned that subjects
may have difficulties trading money for services.  When asked directly about this issue, the
focus group participants had no problems with the notion of trading money in exchange for
CAPM services.  As one participant noted, JHU students are fully aware that educational
services provided by JHU come at a cost.  Focus group one participants also provided
comments on the information provided to them.  Many participants asked questions about
how a robot system for scanning would operate.
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A second focus group consisted of  faculty.  This second group received a system
presentation and set of choice samples updated to reflect comments from focus group one.
The faculty focus group commented on the visual layout of the survey and provided the
research team with their experiences requesting items from Moravia Park.  These comments
were helpful in updating the presentation of the current Moravia Park system and the layout
of the choice questions.  Overall the faculty focus group also found the multi-attribute
choice experiments credible as well as the notion of trading money for services.  A third
and final focus group was conducted using graduate students and staff members.  Again
updated versions of the presentation of the CAPM system and choice samples were
presented.  The third focus group had some comments, but found the information conveyed
and the choice samples credible.

The first CAPM conference was also helpful in developing the choice experiments.
During the first CAPM conference, research team members presented conference
participants with a CAPM presentation and sample choices.  In terms of timing, the
conference fell in between focus groups one and two.  Conference participants provided
feedback on the survey.  One particularly helpful comment made by conference participant
Professor V. Kerry Smith, an economist specializing in non-market valuation from North
Carolina State University, was that the CAPM presentation should focus exclusively on the
services provided by CAPM as opposed to the technology.  As mentioned above, focus
group one participants were very inquisitive toward the technology, in particular robotic
scanning and retrieval.  Professor Smith expressed concern that the untried technology may
present credibility problems to subjects or that subjects may be interested in CAPM entirely
because it employs cutting-edge technology rather than the actual services.  The research
team agreed with Professor Smith and left out discussion of the robotics scanning and
delivering in the CAPM presentation in order to avoid these potential problems.  Though
delivery technology may be important to users, over time the technology is likely to change.
The core benefits provided by the CAPM system will be through the ability to deliver
Moravia Park material in digital form.

Based on the comments of the participants from focus groups and the conference,
the research team judged that a multi-attribute choice format was the most suitable for
measuring user preferences for CAPM services.  The next step in the choice experiment
development the actual experiments and to translate into web-based implementation.
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2.4 Introductory Questions

Before beginning multi-attribute choices, subjects need to be focused on the issue.
Focus can be achieved by first asking a set of general questions.  The first question asks
subjects to identify their classification, e.g. faculty, staff, graduate student, undergraduate.
The next group of questions ask about general library usage.  Following the general usage
questions is a question that asks if the subject knows about the Moravia Park facility.  A
yes answer results in a set of follow-up questions about Moravia usage and service
experiences.  A no answer takes the subject to an overview of Moravia Park and a
demonstration of the CAPM system services.  Those familiar with Moravia Park also see
the Moravia Park overview and CAPM demonstration.  In addition to collecting data on
general library and Moravia Park usage, these introductory questions focus the subject on
the current service levels provided for Moravia Park material and the possible alternative
services offered through CAPM.

2.5 Attribute Levels

The “experimental” aspect of the study is that attribute levels are at the researcher’s
disposal.  This ability of the researcher to vary levels constitutes a proper experiment.  The
response variable in the experiment is the choice of system while the design variables are
the levels of the attributes.  There is a fairly extensive literature on the statistically efficient
design of the attribute levels in choice experiments.  The focus of this literature is the
variation required in the attribute levels that will allow identification of effects, marginal
effects in this case, while requiring as few choices as possible.  The trick to choosing a
good design, i.e. the range of alternative choices offered to subjects, is choosing the amount
of variation in each attribute.  For the CAPM system there are four attributes: (1) presence
or absence of graphic image capability, (2) presence or absence of full text search with
graphic image capability, (3) delivery time that a user must wait to view a Moravia Park
item, and (4) the price per semester to subjects for using the alternative system.  The first
two attributes can take only two values which alone provides four possible combinations.
One of these combinations, zero graphic image with full text search was not considered
because it did not make sense to have this combination if scanning was required to have full
text search.  Drawing on the expertise of research team, a manageable number of attribute
levels was determined.  The research team decided on using four average delivery times and
five per semester prices.  The attributes and their range of levels is provided in the
following table.



6The design allowed full text search only when graphic images were available.
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Table 1
Choice Experiment Attributes and Levels

Attribute Range of Levels

Graphic Image 0, 1

Full Text Search6 0, 1

Average Delivery Time 6 hours, 2 hours, 20 minutes, 30 seconds

Price per Semester $0, $15, $45, $70, $110

Each time a choice was made, subjects faced three systems, the first system always
being the current system at a price of zero.  A sample choice is provided in the following
table.

Table 2
Sample Choice Question

Of the three following systems, which do you prefer?

Attributes Current System System A System B

Average Wait Time 6 hours 2 hours 20 minutes

Graphic Imaging No No No

Full Text Search No No No

User Cost (per
semester)

$0 $70 $110

Choose one: " " "

Each subject also faced 10 of these choices.  The number of alternatives offered in
a panel and the number of choices required of subjects were based on current practices in
the literature.  Some combinations of attributes and prices were not considered.  For
instance, no systems, other than the current system, were free or with a 6 hour wait time.
In terms of the number of alternative systems in addition to the current system, there are the
three possible graphic image and full text search combinations mentioned above, combined



7Though using the access database, the code was written in basic html code rather
than using web publishing software.
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with four prices, and three delivery times, resulting in 3x4x3=36 alternative systems.
Converting into the panels like the one provided in Table 2 yields 630 possible
arrangements of the current system and two alternative systems selected from the 36
alternative systems.  To deal with this large number of possible panels, assignment of
alternative systems into the panels was random as well as the groupings of 10 choices each
subject received. 

2.6 Internet Design

The CAPM research team designed a visual layout for all questions, including the
choice questions.  Miles Light, a graduate research assistant on the project from the
University of Colorado wrote the html code and also added scripts.  The scripts, written in
java and perl, were needed to handle multiple users accessing the server at once, custom
questions by classification, custom questions by Moravia Park familiarity, and handling of
the assignment of alternatives in the choices that a single subject viewed.  As subjects
answered questions, answers were written into a subject specific temporary file that was
updated by sections.  Once all questions were answered, the data was written into a
Microsoft Access database.7  To lend to credibility of the experiments, the official JHU
emblem was displayed on all web pages.

2.7 Experiment Pretest

To ensure proper functioning of the software, a pre-test was conducted in the Spring
of 1999.  Three hundred individuals were contacted by email and asked to participate in the
pretest.  The pretest sample was split into two groups.  One group was simply asked to help
out the library by completing a survey.  The second group was offered an incentive: anyone
completing the survey would be entered into a drawing for a Polo Grill dinner gift
certificate.  The Polo Grill is an upscale restaurant near the JHU Homewood Campus.  The
survey relied exclusively on email contact with only one follow-up email.  The software
functioned properly for most pretest participants, though there were some problems
identified.  Based on the pretest, the CAPM research team decided to offer an incentive for
users to participate in the experiment.



8While in the report we use the term “experiment,” subjects were asked to
participate in a “survey.”
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3 Experiment Implementation

3.1 Sampling Frame and Contact Design

Based on the pretest results, the research team was confident that the software was
refined enough to move ahead with the experiments.  Though it took some time, the
research team was able to get a random sample of current users from the JHU
administration.  The goal of the survey was to have at least 500 subjects participate in the
choice experiment.  Using an expected response rate of 25%, the research team decided on
a beginning with a random sample of 2000 current users.  The administration verified the
proportion of users of the current population to be approximately: undergraduate students
39%, graduate students 14%, staff 27%, and faculty 20%.  These proportions were applied
to the objective 2000 subjects to determine the number of subjects to be selected randomly
for the respective groups.  This proportional sampling frame results in a frame for which
the probability of any individual in the current population being selected is the same.  Four
lists of random numbers were provided to the administration and the records for the
respective individuals associated with these numbers were extracted.  For a handful of
records some of the information was missing.  The numbers of subjects contacted in the
respective groups were undergraduate students 772, graduate students 277, staff 542, and
faculty 406.  Each record contained name, email address, and mailing address.

The research team decided on a combination email and mailing address contact.
A letter was drafted on behalf of Sayeed Choudhury, the CAPM research team leader.  The
letter asked potential subjects to participate in the survey.8  Those contacted were offered
the incentive of being registered for a drawing for a $500 gift certificate for any travel-
related expenses at a local travel agency for a completed survey.  Groups were contacted
in waves beginning with graduate students, followed by staff, then faculty, and finally
undergraduate students.  For the first contact, email contact was first and then an identical
letter was sent to the mailing address within two days.  The second contact which followed
approximately ten days after the first contact consisted of an email and identical letter
reminding those who had yet to complete the survey that their participation was needed.
One week after the second contact, a final email reminder was sent to the same group that
received the second contact.  Ideally a letter follow-up would have accompanied the third
contact.  Unfortunately the winter break precluded sending the final letter in order to close



9The research team is still tracking the number of bad addresses.
10Section X provides information on non-response.  Despite having access to JHU

address data, there were many bad email and mailing addresses.  The 30% response rate
understates the actual response rate.
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out the experiment.
The email contact was an interesting experience because 2000 individuals had to

be contacted by email on behalf of Sayeed Choudhury, Director of the Digital Knowledge
Center.  A perl script was written by Miles Light that sent a separate personalized email to
each person in the random sample.  Though the script was run from Professor Flores’ server
at the University of Colorado, the mailing information received by respondents looked as
though it came from Choudhury.  A personalized format was used with the hopes of
increasing the response rate.  With 2000 email addresses, there will of course be many bad
email addresses.  Bad addresses resulted in error messages sent to Choudhury’s JHU email
account.  Unfortunately Choudhury’s disk space allotment on the JHU server was quickly
used up, making it impossible to determine the number of bad email addresses.9  As a lower
bound on response rate we can use an unadjusted contact rate.  Six hundred and three
individuals completed the Internet choice survey, resulting in an unadjusted response rate
of 30%.10  Table 3 summarizes the sampling and unadjusted response rate information by
user group.

Table 3
Sampling & Response Summary

Population
Proportion

Sample
Proportion

Participants

Unadjusted Response
Rate

Undergraduate 0.39 0.388 30.6 %

Graduate 0.14 0.186 40.8 %

Faculty 0.27 0.262 29. 3%

Staff 0.20 0.158 23.6 %

Overall 1.0 1.0 30.7 %
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4 Data Overview

4.1 Summary Statistics for Non-choice Questions

Presentation of the data begins with summary statistics of some of the non-choice
questions.  These summary statistics provide basic information on the sample, and their
general usage.  Table 4 presents response information by general use questions. 

Table 4
Question Response Summary, Non-Choice Questions

Question Response

Does your classes (your research; your work) require you to use the
library frequently?

59 % Yes

Are you aware that the JHU library system maintains an off-campus
storage facility called Moravia Park?

50.5 % Yes

In the past academic year, approximately how many times have you
requested an item from the off-campus storage facility at Moravia
Park?  (Only asked of those who were aware of Moravia Park)

1 to 5:  43%
6 to 10: 19%
11 to 15: 30%
16 to 20: 2%

20 +: 2 %

Has it ever been the case that you were interested in an item in the
off-campus storage facility, but decided not to look at it because it
was located in off campus storage?

38 % Yes

5 Modeling Preferences for Attributes

5.1 A Random Utility Model of Preferences

The basic framework used to model preferences out of stated-preference attribute-
based data is the random utility framework.  The basic idea behind the random utility model
is that users receive utility from the services provided.  Utility for subject i is typically
specified in a linear form.
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(1)

(5)

(6)

 is a dummy variable that equals one if graphic imaging is available and zero
otherwise.  Similarly,  equals one if full-text search is available and zero otherwise.  The
variable T refers to the average delivery time under the system and P the price charged.
The  term  is the error or random part of the utility.  The basic idea behind the random
utility model is that there are some utility inputs that the researcher can observe and others
that are not observable by the researcher and in this sense are unobserved error.  Of course
utility of a user will be influenced by many other things besides the services provided by
CAPM and so the error component must soak up a great deal.  The problem of all these
other things that provide utility is not that great since we are really interested in differences
in utility rather than the actual level.  For instance if a subject likes graphic imaging at an
increased delivery time from six hours average to 30 minutes on average, then graphic
imaging and this faster delivery time provided at no additional charge over the current
system, which we assume to be provide at zero price,  will result in higher utility.  The
notation for different alternatives is a k subscript in addition to the individual subscript i.
In this case k = 1 for the current system and 2 for the new system.  We can express the
utility difference from preferences of the form (1).

Note that the beta coefficients represent the marginal utility for the attribute.  These
parameters are the object of the study.  From (2) we know that system 2 is preferred to
system 1 if the difference in the “systematic” part of utility is greater than the difference in
errors.  Since the difference in errors are used in estimation, the concern over all of the
other things that affect utility is diminished and completely disappears if the utility
specification is indeed linear.

The reformulation in (3) forms the basis of a probability model for estimating the
parameters.  In the CAPM user benefit study there are actually three choices every time a
subject makes a choice, k = 1, 2, 3.  There are also ten choice occasions for every subject
which will be indexed by the subscript j = 1, 2, . . ., 10 .  A given choice occasion can be
indexed by ij.  For example the fourth choice for subject 603 will be denoted 603,4.  There
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(8)

were three alternatives offered in subject 603's fourth choice occasion.  For subject 603,
choice 4 we have the following panel.

Table 5
Subject 603, Choice Question Number 4

Of the three following systems, which do you prefer?

Attributes Current System System A System B

Average Wait Time 6 hours 2 hours 20 minutes

Graphic Imaging No No No

Full Text Search No No No

User Cost (per
semester)

$0 $70 $110

Choose one: " " "

From a modeling standpoint, subject 603 will choose the current system if the
difference utility for both system A and B is negative.  Letting  be the choice
variable, then we can express the choice in probability terms.  For example, the probability
that individual i on choice occasion j chooses the status quo is given in (4)

A probability formulation is used since the error terms are viewed as random to the
researchers.  Intuitively, the variables to be explained are the choices, .  The explanatory
variables for these choices are the levels of the attributes.  The probability model for the
difference in error terms provides the “loss function” or “closeness criterion” for estimating
the utility parameters.  This study uses a model that assumes that the error terms are
independent across all choices and normally distributed.  The assumption of independence
across all choice occasions is quite restrictive since each individual makes ten choices.  An
alternative model is the random coefficient model that still assumes the error is normally
distributed.  In addition, the random coefficient model assumes that one or more of the
utility parameters is random across the population. Thus not only is there randomness in
the error terms, but there is an error term around the random coefficient.  The random
coefficient model allows correlation in the error terms for the ten choices made by a given



11Statistical tests find evidence in favor of a random coefficients formulation over
the non-random coefficients model which is the independent error model.
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subject which is a less restrictive property than assuming independent errors across all
choices in the data, even if each subject makes 10 choices.  In this version of the report,
only the independent error model results are presented because although the random
coefficients model is supported in a statistical sense, the dollar value predictions are not
practically different.11 

5.2 Preference Estimation Results

5.2.1 Model 1 Estimation

Table 6
Utility Parameter Estimates

Parameter Estimate Standard Error P-value

Graphic Image 0.7710 0.0435 0.0000

Full Text Search 0.3639 0.0328 0.0000

Average Delivery
Time

0.0915 0.0072 0.0000

Price -0.0107 0.005 0.0000

Table 6 presents the coefficient estimates for the utility parameters.   One thing to
recognize is that the model is valid only for the range of the data which has some
restrictions.  One restriction is that subjects never saw a full text search alternative without
the graphic image.  Thus the full text search coefficient is really only a valid measure of
marginal utility of full text search with the graphic image.  It is important to note that the
average delivery time coefficient is the incorrect sign.  It does not make sense that users
prefer longer delivery times.  Recall the design of delivery times: 6 hours, 2 hours, 20
minutes, and 30 seconds.  The model presented in Table 6 requires that the marginal utility
of for a change in time is the same regardless of the time we begin.  Under this assumption,
the value of a minute increase in delivery time starting at 6 hours is the same as in the case
when the change is off of a one minute increase.  To put things in perspective, the change
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from 6 hours to 5 hours 59 minutes is two tenths of a percent reduction in delivery time
while the change from four minutes to three minutes is a 25 % reduction.  A simple and
intuitive adjustment to delivery time is to consider using the natural log of delivery time in
the same random utility model.  The marginal utility when then depend on the initial time
in an intuitive way, the marginal utility becomes smaller as the initial time increase.  Table
7 presents the results when the natural log of delivery time is used in the model.

Table 7
Utility Parameter Estimates/Natural Log Delivery Time

Parameter Estimate Standard Error P-value

Graphic Image 0.4343 0.0442 0.0000

Full Text Search 0.4115 0.0334 0.0000

Average Delivery
Time

-0.0015 0.082 0.8571

Price -0.0136 0.0005 0.0000

The natural log time specification does not have the counter intuitive positive sign
on delivery time as in the earlier model, but delivery time is not statistically significant.
There is one design feature that may be confounding the parameter estimates and that is that
graphic image has only the two fastest delivery times associated with it.  A way to correct
for this is to measure the marginal utility of average time with and without the graphic
image.  This is accomplished through including an interaction between the change in
delivery time and graphic image.  The coefficient on average delivery time will measure
the marginal utility of a change without graphic image.  The sum of the coefficient on
average delivery time and the coefficient on the interaction will measure the marginal utility
of average delivery time with the graphic image available.  The results of this model are
presented in Table 8.



12The p-value on the interaction coefficient is very similar to the p-value that would
result from the likelihood ratio test.
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Table 8
Utility Parameter Estimates/Natural Log Delivery Time

Graphic Image/Delivery Time Interaction

Parameter Estimate Standard Error P-value

Graphic Image 0.4116 0.0452 0.0000

Full Text Search 0.4159 0.0340 0.0000

Average Delivery Time 0.0107 0.2262 0.2262

Average Delivery Time   x
Graphic Image

-0.0252 0.0005 0.0000

Price -0.0133 0.0073 0.0005

The interaction model is statistically favored over the model without the interaction
term included.12  Note that the average delivery time coefficient, that measures the marginal
utility of delivery time without the graphic image in this model, is insignificant and
positive.  The insignificant result suggests that changes in delivery time without the graphic
image may not be important.  A caveat is that systems without graphic image and full text
search were only paired with the slower times, 2 hours and 20 minutes.  Thus we can only
interpret that changes to these slower delivery times under a traditional system may not be
that important.  Moving to a 30 second delivery time without the graphic image, i.e.
obtaining the written document, may be quite valuable.  Our data does not allow inference
for this case.  Changes in delivery time with the graphic image is important according to
this model.  The marginal utility of delivery time will be the sum of the two coefficients.
Overall the natural log formulations appear to best describe the data and so these models
are used in deriving estimates of the monetary values for CAPM.

6 Willingness to Pay Estimates

In this section we are interested in estimating the average willingness to pay per
semester for CAPM.  Willingness to pay is the maximum amount a person would be



13Willingness to pay is sometimes called compensating variation in the economics
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(10)

(11)

willing to pay for the new system.  Conceptually, paying any more than willingness to pay
will make an individual worse off and paying less than willingness to pay will make them
better off.  Willingness to pay is the standard measure considered in benefit-cost analysis.13

In order to derive a willingness to pay for CAPM from the estimation results from this first
model, the changes in attributes associated with CAPM need to be defined and then the
estimated model can be used to translate these changes into dollar estimates.  As mentioned
earlier, the parameter estimates represent the marginal utility of the attribute.  We can
convert marginal utility estimates into marginal value estimates by dividing each marginal
utility estimate by the estimate of the marginal utility of income, in this case the price
coefficient.  Thus the inferred willingness to pay for a change from the current system is
given as in equations (5) and (6).  (5) presents the formula for average willingness to pay
for the natural log model without interaction (Table 7) and equation (6) presents the
formula for the model with interactions (Table 8).

For CAPM, the change in the graphic image attribute and full text search attribute
are both one, =1, =1.  Consider a CAPM system that has an average delivery time
of 30 minutes.   Then the change in delivery time, measured in hours, is -5.5 hours.  Table
9 provides willingness to pay estimates for this version of the CAPM system using the
models from Table 7 and Table 8.  



14A 95% confidence interval is said to capture the true population mean willingness
to pay with probability 0.95.

17

Table 9
Willingness to Pay Per Semester Estimates

=1, =1, =-5.5

Model Willingness to
Pay/Semester

95% Confidence Interval14

Independent Error
Natural Log DT

$62.53 (58.51, 66.55)

Independent Error
Natural Log DT
Interaction G/DT

$63.54 (58.21, 68.87)

On the basis of the models selected, average per semester willingness to pay for
CAPM is approximately $63.  For both of these models, the value of the change in delivery
time does not significantly add to the value.  For example, providing CAPM with not
change in delivery time for the first model is estimated to be $62.37 and $62.26 for the
second model.

7 Discussion

The final report will provide additional information on the random coefficients
specification, though as noted above the value estimates are not significantly affected when
random coefficients are allowed.  It is worth noting that these same models were estimated
on separately for undergraduate students, graduate students, faculty, and staff.  Surprisingly,
the results are very similar across groups.  Running a separate model for those familiar with
Moravia Park which includes the Moravia Park users from our sample also resulted in
basically the same estimated values as above.  These results are encouraging in the sense
that there appears to be broad support, and significant willingness to pay, across users for
CAPM.

Turning to the secondary research issue of the capability of multi-attribute stated-
preference methods in analyzing library services, the research team is quite enthusiastic.
While the focus of this report has been on deriving monetary values, similar experiments
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could be used to measure user preferences for changes in the mix of library services without
regard to price.  An Internet based approach can be very cost effective since data is entered
as the subjects complete the exercise.  Furthermore, with good email records for users,
sampling users and contacting them is inexpensive.  In summary, the multi-attribute stated-
preference approach has the potential to be a very useful tool for helping libraries provide
the services most valued by their users.
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