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e Consumer
I~ Decision Support Systems

Decision Theory Framework: Objective
Function, Individual Level Utility
e Recommend ‘best’ product

Need an Individual Utility Function

o Attribute based product space
« Specifically understand high utility region

Data: Experimental — Sequence of
Questions

Timing: Real-time processing
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e __ Helping Customers Make Good
20 Choices in Crowded Markets

Consumers face an increasing array of
choices:

e Over 8,200 mutual funds

 Over 500 models of cars

e Over 30,000 products in a grocery store
e Over 100,000 prescription drugs

/////////



e‘b’:{:’ Choosing Is not so Easy!

Finding the right one makes
my headache worse!
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SHOPPERS

These virtual zales agsiztants
give you the best product
recommendations based on
your preferences, far free.

You gel: Recommendations
ranked from best fit to warst,
plus prices from l2ading
retailers.

Increase sales on wour site
with Active Sales Assistant!
Our clients tppically double
their zales conversion
rates.

Free report
the top 5 secrets
to great online selling

A zite without Active Sales
Azzistant ig like a store without
zales people.

¥ leam more

% contact us boday

| Search | or choose a category helow.

Appliances

Eefrigeratars, Dishwashers, Washers, Dopers, icrowave
Ovens, Cordleszs Phones, Carded Phones, Mare...

Cameras

Digital Cameraz, Point and Shoot Cameras, SLE
Cameras

Electronics

P2 Players, Projection TWs Camcorders, DWE Players,
Ferconal Widea Recarders, Minisystems, Plasma
Displays, Home Theater Systems, C0 Players, Maore. .

Computer Products

Mdanitars, Notebook Camputers, Inkjet Printers,
FPDAsHandhelds, Laser Printers, Deddop Computars,
Digital Cameras, More...

Active Sales Assistant: An
example commercial service that
helps customers makes choices in
an online environment.

T www.activebuyersguide.com

Cordlesz Phones, Carded Phones, Coffee/Ezprassa
Ml akers, Dnyers, Washers, WashewDnrer Combos, Mors...

Family & Lifestyle

Cats, Dogs, Wacation Destinations

Office Machines

Multimedia Projectors, Laser Printers, Inkjet Printers,
hobile Phones

Sports & Recreation

Glabal Positioning Systemns, Wacation Destinations
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These virtual ales assiztants
give you the best product
recommendations based on
your preferences, far free.

You gel: Recommendations
ranked from best fit to warst,
plus prices from l2ading
retailers.

4 = Toshiba SD-275
2 &5 Onkyo DV-5555
38 Sony DVP-F21

Increase sales on wour site
with Active Sales Assistant!
Our clientz tppically double
their zales conversion
rates.

Free report
the top 5 secrets
to great online selling

A gite without Active Sales
Azziztant is like a store without
zales people.

% learn more

¥ contact us boday

Digital Cameras Guide

Meed help deciding which Digital Camera to buy? Get highly - Pull Froduct Specs

personalized and completely unbiased product
recammendations with our decision guidel

- Pictures & Reviews
- Side-by-Side Compare
- wheredo-buy links

choose a search method...

Power Search
Get recommendations guickly based on your price, brand, and feature preferences.

- Get Advice
Get recommendations based on how you intend to use your digital cameras.

Decision Guide
Get recommendations by making trade-offs between price, brand, and features.

you can also Fead OOy T
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Active

Sales Assistant™

SHOPPERS

These virtual zales agsiztants
give you the best product
recommendations based on
your preferences, far free.

You gel: Recommendations
ranked from best fit to warst,
plus prices from l2ading
retailers.

{1 == Toshiba S0-275

Increase sales on wour site
with Active Sales Assistant!
Our clients tppically double
their zales conversion
rates.

Free report
the top 5 secrets
to great online selling

A zite without Active Sales
Azzistant ig like a store without
zales people.

¥ leam more

% contact us boday

Digital Cameras FEATURES | GLOSSARY
steps: 1 Price & Features 2 Settings J brands 4 Tradeote S Fine Tune B Profile  » RESULTS

‘What is the most pou are willing to pay for a Digital Camera?

min § IU max § |'°1E“j show price range
(optional) (required)

Which features do you care about?

tip: click any feature for description

[+ Image Capacity [at hires] [« Besoltion
Humber of hi-res pics stared in the memony Mumber of pixelsin an image; mare pixels=
prowided sharper picture
[~ PlaysMP3s [~ BapidFie Shats
Alloves for multiple shots wone touch of the
button
[~ LCameraSize [~ Ease of Download

How the camera downloads pics to wour
computerprinter

[+ Elash Tvpe [ Optical Zoom
Options for flash, such as auta, hot shoe, flash
VNG

[ Delay Between Shots

How long the cameara takes to process & store an
image

5 steps to go
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SHOPPERS
These virtual zales agsiztants
give you the best product
recommendations based on
your preferences, far free.
You gel: Recommendations
ranked from best fit to warst, e
plus prices from leading Digital Cameras FEATURES | LOSSARY
SElln steps: 1 Price & Features 2 Settings 3 brand: 4 Tradeofs A Fine Tune B Profile  * RESULTS
“ou do not hawe to anawer eveny item below, anly those that yvou care about.
Do you have any minimum of maximum requirements?
B e T a e Image Capacity [at hi-res Fiesolution
with Active 5ales .-;-‘n.vssistant! 104t least I 1600 % 1200 pixels at least |
Our clients tppically double =
their zales conversion
rates.
How deswable are theze features to you?
Free report }
the top 5 secrets Flash Tupe Hever  (desirable]  pyq
to great online selling Buy < less more > Have
Hane | CoCrCEC
B s e S Offf0niAuto [ gl I o el v il o Y
zite without Active Sales '
Azzistant ig like a store without Rty eRedittEt G| £ Ry Lty Lol B
zales people. Flasicoyns LS Sl e O O
Hot Shoe O el O 0| O
¥ leam more
% contact us boday ¥ ¥
Compared to each other, how important is each feature?
tip: click any feature for description
Opinionﬂileast (irmpottant) mosts
Besolution eI e e e O
Brand ' € @ E £ ) !
Image Capacity [t hites] & O O O &
Price o € £ € £ e >
Flash Tupe o |6 8 G 8F B
4 steps o go
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Sales Assistant from smart vi DECISIONS

SHOPPERS

These virtual zales agsiztants
give you the best product
recommendations based on
your preferences, far free.

You gel: Recommendations
ranked from best fit to warst, e
plus prices from leading Digital Cameras FEATURES | LOSSARY

retailers.

steps: 1 Price & Features 2 Settings J brands 4 Tradeote O Fine Tune B Profile  » RESULTS

2.5 Onkyo DV-5555

Az How desirable are these brands to you?
3 &= Sony DVP-F21 “Mever Buy" will eliminate that brand fram your results

Hewver  [desirable)
Buy < |gss mare =

Increase sales on wour site

: : : Achiewer
with Active Sales Assistant! —
Our clients tppically double :
their sales conversion Alptek
rates. Airna
Alpha Wision Tech
Free report Argus

the top 5 secrets Bell & Howell
to great online selling Beni

Canon
A site without Active Sales Caszio
Azzistant ig like a store without Concord Cameras
sales people. Contax
Cool-l-Cam

% leam more Creative Labs

% contact us boday Crystal Digital
Celta
Colphin Peripherals
Ep=an
Ezonics
Fujifilm
Hewlett Packard
Intel
S
KB Gear
Kodak
Koniza

Kyocera

DRI N
e T e Y o Y i Y e i ¥ o Y T Y e 1o Vi o o Wi 1 Y o i i T
i T o T T e T T i T T T T T o M i T i s M 1 o i i T
S O T T TG T 1o To T 1o T 1o o e T T o e e e o T T B e T ey
o Y e 2 e e e e Y
e T A Y e Yoo W i W - b i M Y i R - i i Y e T o Wi 1 Y o e i T

Largan

@ (gt ‘ﬁ% @'g} | Document: Done [5.5231 secs) |:GIL‘:| ﬁal




. File Edit Yew Go Bookmarks Tools  Windomw  Help
k |k |

-r—_él % Active Buyer's Guide ]

Active .
Sales Assistant

SHOPPERS

These virtual zales agsiztants
give you the best product
recommendations based on
your preferences, far free.

You gel: Recommendations
ranked from best fit to warst,
plus prices from l2ading

retailers. Digital Cameras FEATURES | GLOSSARY

steps: 1 Frice & Features 2 Settings J Brands 4 Tradeotts= 9 Fine Tune B Profile > RESULTS

Aszzuming all other features are the same. which product do you prefer?

click (1) for definition

Increase sales on wour site
with Active Sales Assistant!

Our clients typicaly double Digital Camera A Digital Camera B
their sales conversion
rates. i i
l\y 20 images at hi-res , Prefermore prefer more l\y A0 images at hi-res
b T L
Eree report COoOOC 000
the top 5 secrets \}:l 3200 \}) 5200
to great online selling
& gite without Active Sales
.ERSISiStaI"I[ ISI like a store without Far hest I’ESU|tS, there may be up
SRR to 4 tradeoff questions
¥ |eam more
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Active , Remeiad ﬁ"
Sales Assistant DECISIONS
SHOPPERS

These virtual zales agsiztants
give you the best product
recommendations based on
your preferences, far free.

You gel: Recommendations

ranked from best fit to worst, S
plus prices from leading Digital Cameras FEATURES | LOSSARY

tailars.
b 1 steps: 1 Price & Features 2 Settings 3 brand: 4 Tradeofs A Fine Tune B Profile  * RESULTS
{1 == Toshiba S0-275

How likely would you purchase these example products?
This step fine tunes your results by calculating hows weell existing products fit your needs.

Example A Example B Example C

Brand Fujifilm Oregon Seientific  Achiever

Increase sales on wour site
with Active Sales Assistant! Frice $343.96 F300 F100

Our clients typicaly double
P Y Flazh Syne, Hot Shoe, Red-Eye

their zales conversion Hot Shoe,N Hot Shoe,N
e Flazh Type Redustion, OH/On/fute o oe Mone o oe,Hone
Image Capacity [at hi-reg] 20 50 &0
Free report Bezolution 1600:1200 pixels 2042 x 1536 pixels 2560 x 1920 pixels
the top 5 secrets Answer all 3 > Defirte =] | Likely =l [0 v
to great online selling

& gite without Active Sales 1 step to go

Azzistant ig like a store without

zales people.
| Copyright @ 2002 Active Decisions Ine. All rights resenved. v .
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Active powered t_-"
E P e iy ol T by
Sales Assistant DECISIONS
SHOPPERS Digital Cameras FEATURES | GLOSSARY
These virtual sales assistants
give you the best product results
recommendations based an
your preferences, for free. sorted tljl'i I RaME ;I « Sort direction e}{pand list ta: | B results LI
You gel: Recomlmendations rank w Brand & Model avg. f’—t[%t
ranked from best fit to warst, price
plus prices from l2ading E g -
T Fuiifilrio FirveFie 300
N __r' 20 images at hi-res - Flash Syne Flash Type, Hot Shae Flash Type,
1 W= Toshiba SD-275 Red-Eye Reduction Flash Type, OfiOn/Aute Flash Type - 1600 =
2 &% Onkyo DV 1 1200 pixels Resolution - 2.5 Optical Zoom - Download wia USHE $343.95 WHERE I_
38 Sony DVP-F21 cable, Download wia removable memony - 5 Rapid-Fire Shots us 10 BUY .ompare
- 0.8 secDelay Between Shots - Podket Camera Size - Plays
MF3=
Increase sales on your site WMinalta Dimage S304 B =
with Active Sales Azaistant] Q—_ ¢ .
Our clients typically double :IEI ||:.:_ges atD:fll;lr;s#{ tHOFt|Sth$ Flash szrg:é Re1df;3Eére Betl:luc‘tlon
their zales conversion Enopey Ak SRR % L
rates 2 Resolution - 4X Optical Zoom - Download wia USB cable, §455.85 WHERE I_
) Download wia removable memory - 9 Rapid-Fire Shots - 3 sec us 10 BUY compare
[elay Between Shots - Medium Camera Size - Does Mot Play
Free report
MFP3=
the t'ﬂp 5 secrets mare features
to great online sellin
9 9 Sorw Cybershot DSC-PH
. i i 118 images at hi-res - Red-Eye Reduction Flash Type, OfffOniaute
& site withaut Active Sales Flash Type - 1600 x 1200 pixels Resolution - 1% Optical Zoom
Assistant iz like a store without 3 - Downlead via USE cable - 18 Rapid-Fire Shots - ZsecDelay  §220.00 WHERE [~
sales people. Between Shots - Medium Camera Size - Does Not Play MP3s s I0 BUY compare
mare features
¥ |eam more
*not acceptable because you said:
% gontact us tods Flash Type : bust Have Hot Shoe
Ezonics VistaCéM Echo @
12 images at hi-res - Off/Ondfuto Flash Type - 2048 x 1536
pixels Resolution - 0x Optical Zoom - Download wia USB cable,
Cownload wia removable memorny - 5 Rapid-Fire Shots - 2 sec
4 [Lelay Between Shots - Pocket Camera Size - Does Mot Play $1052? M I_
MFP2s us 10 BUY compare
muore features
*not acceptable because you said:
Flazh Type : Must Have Hot Shee
Wivitar ViviCam 3695 @3
18 images at hi-res - Red-Eye Reduction Flash Type, OfffOn/Aute
Flash Type - 2048 x 15936 pixels Resolution - 0X Optical Zoom o

Dicumndoad aia LISH ~ahl Banid.Fir, hots Fal Diala o400 08
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e More Headaches for
‘I Customers!

Filling out all these ratings
also gives me a
headache!

/////////



Desirable Characteristics of Simplified
= I4{> Preference Assessment Methods

Interactive

Adaptive

Focused/brief

Real-time (< 5 seconds response latency)
Share information across customers

Have memory of past purchases of customer
Useability

Generate customer confidence

6/11/2004



e'l{(’: General Strategy

Model
Development

Strategy for sequential
guestions:
I.  Predictive error
minimization
ii. “Treed’ models
iil. Probabilistic fast
polyhedral

(sample)

Prior Measurement
And Analysis

» Obtain data either from a
survey, or from past
purchases.

» Generate prior distribution
for model.

» Generate optimal

Online Measlrement
And Analysis

Based on ex ante
modeling, dynamically
determine best sequence
of questions to ask
(except with Treed
approach).

questions (Treed only)

Ex ante conjoint model building

A 4

OPTIMAL
RECOMMENDATIONS

Dialog at Web site

6/11/2004




e'l{(’: Three Modeling Approaches

o Study 1: Sequential questioning to
minimize predictive error around the most
desirable option.

o Study 2: Making recommendations to
Impatient customers using demographic
Information.

o Study 3: Probabilistic fast polyhedral:
Estimation and sequential design.

/////////
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Study 1: Ratings and the Predictive Error
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= =/~ Study 1: Ratings and the Predictive Error
€. suovraing

Model
Development

Strategy for sequential
guestions:
I.  Predictive error
minimization

Ex ante conjoint model building

6/11/2004



e.‘ -/~ Study 1. Ratings and the Predictive Error
G

Predictive Squared Error Loss Function

I—n+1 — (yn+1 _ CT/Bn+1 )2

Yos1 . NEXL rating to be given

C : element of design space
(a product profile)

Bn.1: next estimate of partworths

6/11/2004



e.‘ -/~ Study 1. Ratings and the Predictive Error
G

Preposterior risk

Rn+1 = Eyn+1u8n+1|Dn ’Xn+1’C [Ln+1]

X . next profile to be rated

(decision task at hand)
D, ={X s X\ Yyreon Vo §

n+1

6/11/2004



e.‘ -/~ Study 1. Ratings and the Predictive Error
G

Predictive Distribution

yn+1 | ><n+1’ﬁn+1 —d N(X;lr+1 n+1’o-2)

Prior
ﬂn+1 | Dn’ﬂO’Z’O-2 =d N(B_lb’ B_l)

-1 -1 1 < T -1 1

B ="+ XX, b= ﬂ0+—22x,y,
O i i=1

6/11/2004



e.‘ -/~ Study 1. Ratings and the Predictive Error
G

Minimizing preposterior risk
Rn+1 - Eyn+1,ﬂn+1|Dn’Xn+1’C [Ln+1]

Rn+1 = 0-2 + (Xn+1 _ C)T (E_l + ﬁnﬁ:— Xxn+1 - C)

Se—

positive positive definite

X..; =C: minimizes preposterior risk

What part of the design space does the decision
maker care about?

6/11/2004
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e.‘ -/~ Study 1. Ratings and the Predictive Error
G

Minimizing risk based on what is important to the
Individual:

,un(c) :density on design space reflects

areas of interest to decision maker

(2 :design space, set of possible
products

6/11/2004
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e.‘ -/~ Study 1. Ratings and the Predictive Error
G

Minimizing expected risk based on what
IS Important to the individual:

)l('TIinQ Eu[Rn+1]= E,u\_le | Xn+1 = E,u[C]J

n+1

Possible densities

1. Singleton: mass on design point with
largest utility

2. Proportional: mass proportional to utility

6/11/2004



e.‘ -/~ Study 1. Ratings and the Predictive Error
G

Possible densities

1. Singleton: mass on design point with largest
utility

m(e)= 1§ B, =maxic™ Bl

2. Proportional: mass proportional to utility
T
u,(c)ecc’ B 1{c e Q}
- *T - *T
—mm{c ,Bn}l trgm{c ,Bn}< O}
eQ)

c e

6/11/2004 25



= =/~ Study 1: Ratings and the Predictive Error
€. sy 1 raing

(sample)

Model Prior Measurement
Development And Analysis
Strategy for sequential « Obtain data either from a
qguestions: survey or past purchases.
I.  Predictive error » Generate prior distribution
minimization for model.

Chinese Dinner
Study

Ex ante conjoint model building

6/11/2004



e.‘ -/~ Study 1. Ratings and the Predictive Error
G

e Study context:
— Chinese Dinners
— 8 attributes, 2, 3, or 4 options each
— 4 profiles for predictive validation
* Phase | -- Obtain Prior Distribution: f,,X
— 24 subjects
— 27 profiles to rate (Orthogonal design)

6/11/2004
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e"[{C Study 1: Ratings and the Predictive Error

Model
Development

Strategy for sequential

guestions:
Predictive error
minimization

(sample)

Prior Measurement
And Analysis

* Obtain data either from a
survey or past purchases-

» Generate prior distribution
for model.

leaslrement
And Analysis

Based on ex ante
modeling, dynamically
determine best sequence
of questions to ask.

Ex ante conjoint model building

A 4

OPTIMAL
RECOMMENDATIONS

Dialog at Web site

6/11/2004
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e -/~ Study 1. Ratings and the Predictive Error
NG

 Phase Il - Dynamic Approach
— 20 students

— Dynamically generated product profiles using
singleton density

6/11/2004
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Study 1: Ratings and the Predictive Error
Software Implementation
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Question 1 :

Indicate your preference for a Chinese Dinner with the following options.

Submit
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Indicate your preference for a Chinese Dinner with the following options.
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Question 3 :

Indicate your preference for a Chinese Dinner with the following options.
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e.‘ -/~ Study 1. Ratings and the Predictive Error
G

 EXxpectations

— Profiles being rated have a higher preferred
score, on average, as number of profiles rated
Increases

o Calculate average rating, across all participants,
each time a profile was rated

B IND yin
Vo= 2 IND

I=1

6/11/2004 39



e.‘ -/~ Study 1. Ratings and the Predictive Error
G

e EXxpectations

— Profiles being rated have a higher preferred
score, on average, as number of profiles rated
Increases

— Ability to forecast rating of most preferred
profile increases over time (MSE gets smaller)

e Consider how well dynamic estimates predict the
rating of the last profile

o Calculate MSE for last profile (across all participants)
based on dynamic estimates of partworths

(yi,N _ﬂl’-]rxi,N )2

1 IND

MSE, =——
IND <

6/11/2004
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e.‘ -/~ Study 1. Ratings and the Predictive Error
G

 EXxpectations

— Profiles being rated have a higher preferred
score, on average, as number of profiles rated
Increases

— Ability to forecast rating of most preferred
profile increases over time (MSE gets smaller)

— Ability to forecast over other parts of the
design space decreases over time (MSE gets
larger)

e Calculate the MSE (across all participants) for the
hold-out profiles, based on dynamic estimates

6/11/2004
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Y /=7~ MSE of Holdout Predictions
€.

1500 / \

=
o
o
o
|

MSE of hold out profiles

500

0 T T T T T
0 5 10 15 20

Order of dynamic questions
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e;,[\.:(z Study 3: Probabilistic Fast Polyhedral Model

Model
Development

Strategy for sequential
guestions:
lii. Probabilistic fast
polyhedral

Ex ante conjoint model building

6/11/2004
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e"[{(l' Study 3: Motivation

Polyhedral Approaches for Conjoint Analysis

(Toubia et al. Marketing Science, 2003).

— Question sequence & Estimation of partworth utilities

Key idea:

— Represent feasible values of partworths as a bounded
polyhedron.

— Reduce polyhedron rapidly with ‘optimal’ questions.

— ‘Center’ of polyhedron is the partworth estimate.

However, response errors (i.e., responses that
lead to Iinfeasible regions) are treated in a
theoretically appealing manner.

Our aim: Extend polyhedral method to
Incorporate response error using a well-defined
probability model.

6/11/2004
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e Study 3:FASTPACE: Two-attribute
212 Laptop Example

ﬂZ A
o Bounded Polyhedron
N o
n o
o
L
=
o
=
@
o
O >
100 ,31

Partworth for Price

/////////



Study 3: FASTPACE example
I cont'd

Ask respondent:

How much do you prefer product 1 over product 2?

-10 0 10
| | |
| | |
Description Description
of Product 1 of Product 2
Attribute Product 1 Product 2
Price $91 $70
Size Large Medium

6/11/2004
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Study 3: FASTPACE example
I cont'd

e Set |least desirable level of attributes to O.

 Each response results in a reduction of the
dimensionality of the polyhedron.

(¢D]

N

N

= p—B,=a

2 /

=

o |

= 0 » Partworth estimate
a

D‘/ \ _

o

Partworth for Price

6/11/2004 50



Study 3: FASTPACE example
I cont'd

* Ask another question and refine our
estimates.

(¢D]
N
N
IS
=
o |
E ’ » Partworth estimate
; L
yd S

Partworth for Price
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Study 3: FASTPACE Example
I cont'd

« Response error is allowed only when
Inconsistent responses are detected.

A A Allow for error

(D] (b}

~ N

%) n /
S S /

Y Y

e —_—

+ v

@] o

2 2

@ a

o % o

o

: \ \

Partworth for Price Partworth for Price
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e:,[\._c Study 3: Extending FASTPACE

 |Incorporate response error within FASTPACE
framework using a general probability model.

_ _ _ Feasible space is an area
N Feasible space is aline s+ if errors are allowed.

without error
(D]
N N
7 P
S S
= =
= @]
@]
< ©
a_ R n_/ .
0 0

Partworth for Price Partworth for Price
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e:,[\._c Study 3: Extending FASTPACE

o After next question, the space shrinks further.

* Procedure ensures that there Is always some
probability mass in the feasible region.

Feasible space after 2 questions

AN

Partworth for Size

o

Partworth for Price
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€. Study 3: Extending FASTPACE

« Enhanced HB Regression Framework

a ~N(X,B,0°) I(X,B —dcl<a, < XB. +50l)

XB. + oo
\ / / Xﬂl — o0

X

Partworth for Size

AN

o

Partworth for Price




€& .. study 3: Extending FASTPACE

* Probability Model for the parameters

B~ N(B,Z)1(B 201} B <100)

o’ ~ 1G(shape, scale)

« Assume prior distributions for #~N(..),Z~ IW(.,.)

/////////



e'l{{’: Study 3: Preliminary Results

Initial test of model done using laptop bag study
of Toubia et al (2003).

Details:
— 88 respondents.

— Respondent answered self-explicated questions
followed by 20 paired comparison questions.

— Each paired comparison question had product
descriptions consisting of 3 attributes that were chosen
from 10 attributes.

— Each attribute had 2 levels.

Hold-out task: Respondents rank-ordered 5 bags
(selected randomly out of 16 available bags).

Goal of test: To examine how well FASTPACE and
our model predict the ranking of the bags.

6/11/2004
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e'[{{’: Study 3: Preliminary Results cont’d

 Preliminary results show that our model
nerforms on par with FASTPACE on
noldout task (their laptop bags data).

e Qur rank order correlation with actual
choice: 0.68

e FASTPACE rank order correlation: 0.68

e Their Sawtooth software HB model’'s rank
order correlation: 0.64




e"[{{l' Study 3: Current Research Underway

 Implement question design
— FASTPACE based on structure of polyhedron.
— Our approach: Based on probability model.

 Fully nest FASTPACE within our HB model

— Currently, FASTPACE is conceptually nested within our
model.

— However, operationally, FASTPACE uses min-max
criteria whereas we use min sum of squared errors
criteria (i.e., OLS-type minimization).

 Develop implementation techniques for question
sequencing and estimation in real-time web
environments.
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e'l{{:' Study 3: Conclusion

 We extend FASTPACE by incorporating
response errors in a theoretically
appealing manner.

 With test data (and without full nesting of
FASTPACE within our approach), HB does
as well as FASTPACE.

 Further research in progress to establish
domains of applicability of our HB model
(especially with reference to FASTPACE).

/////////



e Your thoughts/suggestions for
{2 future research?

/////////
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