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What's this about...

> Economics based design and management of
systems

 Business Processes
 Technology and Infrastructure

— As adriver

— As a support mechanism
 Mechanisms

— B2C

— B2B
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Rationale Belief...

Online Prices Should converge, resulting in
little or no price dispersion!
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Why Is This Important?

Online Shopping by Froduct Category

Clothing and accessones B7%
Books/Magazines BT %
Music/DVD/Video 65%
Computer HD or SW 55 %
Toys, Video games 20%
Consumer Electranics 48%
Tickets (movies, concerls, theatre) 43%
Gifts and Collectables 42%
Health & beauly items 38%
Gift Card/Certificates 38%
Furniture, home & garden 29%
FPet supplies 26 %
Sporting goods 23%
Jewelry/waiches 22%
Food 22%
Other B%

Saprees DoubleClick (www.performics.com)
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Theory and Reality

Theory

> Individuals can easily search the
price information and everything
else being equal price should
converge (Bakos, 1997)

> The “law of one price” is no law
at all (Varian, 1980)
> Firms use randomization
strategy

« Making it difficult for
individuals to search

Reality

> Greater than 50% price
dispersion exists due to

> Retaliler heterogeneity
« Branding
 Awareness
e Trust
(Brynjolfsson and Smith, 2000)

> Price dispersion persists over
time, though

> Number of firms decline
> The range of prices tightens
(Baye et. al., 2002)
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Is Price the Most Important

Factor?

FEATURES BRINGING SHOPPERS BACK TO AWEB SITE

top box top-2 boxes
Free/Flat Shipping 66% Free/Flat Shipping 92%
Privacy Policies/Guar Fulfilfment Progess olicies/Guar 83%
Order Tracking 26% Order Tracking 88%
Rebates/Coupons 43% Rebates/Coupons 76%
Online Qutlet 39% Online Outlet 75%
Customer Reviews 37% Customer Reviews 74%
Comparison Capabilitiegrogd‘!gt Infor@o%h%ﬁsmn Capabilities 73%
Price/Product Alerts 30% Price/Product Alerts 63%
Live Help 30% Live Help 28%

Saprees DoubleClick (www.performics.com)
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Small Business Patterns

How often do you use search engines to do each of the following for your business?
(Rate on a Scale of 1-5 where 5 means "very frequently" and 1 means "not at all frequently") (N=292)

To read other customerf a
USEr reviews | 18.8%

Toread a professional/ oy
Expert review | 20.9%

To make a purchase | 37 7%
To find a place to purchase | 40.1%
To get more info fromthe specific
9¢ P | 43.8%

manufacturer or service website

To compare prices | 45 2%

To get more information |

about my aptions 46.6%

00% 50% 100% 150% 200% 250% 300% 350% 400% 450% 50.0%

O Top 2 Box (frequently fvery frequently)
Saurges DoubleClick (www.performics.com)
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The Value of Information

How freqgquently do you discover new /relevent products /fservices
for yvour business that vou weren't aware of, but learned as a resuk
of yvour searches?

18.8% 31.9% 49.7%

Y

50.3%

0% 10%  20% 30% 40% 50% 60% T0% 80%  90% 100%

0 Often/Almost Always [0 Sometimes O RarelywMNever
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Competing with Information!
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Information...

> |s the competitive tool for the Internet
> Facilitation (google, froogle, BizRate, etc.)
> Organization (Amazon, Yahoo Pipes, mashups...)
> Derivation (DoubleClick, Google Analytics, etc.)
> Transparency and monetization
* Understand consumers’
needs
Usage patterns
Importance/Valuation
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My Contention

> Web based commerce will evolve to competition
based on “information transparency.”

> Firms need to compete by developing focused
Information revelation strategies and appropriately
pricing their product.

“Before, companies guarded and filtered information, now,
we are all naked.”
Eugene Polistuk, Former CEO Celestica
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An lllustrative Example
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Address .&'] it f s, orbitz. comfappy FightSearchrtesuts

acations /' deals / customer care

TRAVEL WATCH MY STUFF  REWARDS
REGISTER  SIGN IN  HELP

@ halp with this page

Fri, &ug 22 anytime Mew vork (All Locations), MY (NYC) Major sauings on

i 7 - © change search
San Francisco (&l Locations), C& + 50 rgier silires Ty &
SFO) miles lou-priced Hot-Fare®

Thu, Sep 4 anytime San Francisco (All Locations), CA  + 50 € Search Hotwire
(SFO)

miles
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Hotwire

» Search Results For Minneapolis, MK to Atlanta, GA

A 1
s = = § P A = B @
SELECT  Smsrican Lnxed blorthwes = Hulripls Dalty Erontiar LS Mjraays Smarica
CTops Awines Birlrez il firinaz Carviars firlines  dirlnes =
@ 3321+ $30i+ $301+ 361+
(14 228508 gocor | 20 | goons | $007+ | $312+ | 4936+ | $310+ | $020s | $334s
|2 s6are

Fares are per person, using e-tichets, and include all tanes and fees, Some itineraries require paper tickets with an additional charge.,

B kA

list flights by: @ lowest price 3 departure times @ shortest flights

PRICE (USD) AIRLINE TIMES FROM (alport codes) TO (300
T Armerican Aidines 1205 8:25a-11:02a  Mew York (IFK) ©oallazfFart Warth (DFW)
Web Fare Fri, dug 23 plane change
American Aidines 1259 12m9p-1:42p  Dallaz/For Worth (DFW) Dakland (DAK)
$255 Fri, Aug 22 total duration: 2h 1 Tmin
= American Airlines 15 11:00a-1:52p | Hew Verk (JFK San Francizco (SFO)
—— Fri, Aug 22 ’ o total duration: Sh S2min
$328 American Airlines 2874 12:552-6:36a | San Francizco (SFO) St Louisz (STL) 1
per person Thu, Sep 4 plane change
American Airlines 2950 Fi0a-10:07a | St Louis (STL) Mewark (EWR)
Thu, Sep 4 rotal duration: 7h 12min
American s 15 11:00a-1:52p  Mew York [JFE) San Francizco (SFO) o
Fri, Aug 22 total duratian: Sh52min
$328 American Airlines 158 Fan Francisco (5FO) St Louis ($TL) 1
per person Thu, Sep 4
American Airlines 3042 St Louis (STL) e ark (EWR)
Thu, Sop 4 total duration: Th 4min
American Airlines 15 11:00a-1:52p | Hew Verk (IFK) San Francizco (SFO) o
Fri, ug 22 rotal duration: Sh 52min
outare American Ailines 1548 B:11a-12:21p | Sin Francizce (SFO) Chicage (ORD) 1
$434 Thy, Sep 4 plane change
Par parsen American Aidines 370 1:00p-4:14p | Chicage (ORD) Few ork (LGA)
Thu, Sep 4 rotal duration: Th 3min
e, Ametican Airines 3111 6:00a-11:28a  Maw Vork (LGA) San Francisco (5F0) 1
T Fri, dug 22 rotal duration: Sh 28min
$457 Amertcan Aldines 16 12:25p-8353p | San Francisco (SFO) e Vark CIFK) o

rotal duration: Sh 28min

American Airfines fligh 1 with 1 stop or less (28 flights out of 233 total)

See all 232 flights © change search return to top of page

- MAJOR SAVINGS, MAJOR ATRLINES
£ Get deep discounts

Gt deap © search Hotwire

abour Orbitz | Orbitz for Hotels | Orbitz for B
terms

ite map | contactus | pressreom | advertize | sfilistes
d condicions | privacy | @ 2001 Orbits, LLC ST 2063530-50
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$176

Depart  Som, How 17, 2003 il -brigs Belats
HEZF Minneapaolis f5amt Paul Intl. firport gocking fay par
Ratern  Saly Moy 2F, 2003
nTL Atlants Hartsfield Dntl, Total coat per ko
b= e T Sonabnme o | coninesr Hon

hmwﬂ:-.lr Right sirmere s2nd sidine e

will b shown anly aMHEs aour puechase is oomplete

Fearch Edpioks ot 2151004 POV on 3001 BADD - Rl He 850404272

® Please Review Your Reguest

LT
Sat, Mevermber 22,2003

Db rannt:
Man, Maverser 17, 2003

Dreparting Airport
Wlinneapols St Paul Intl (MSF)

Flight Times: The airlines will choose your flight times. Your trip will Oifer Price
start beteean B am, and 10 pm snd you will amive no
later tham 1230 & m. the naxt day SEpcEle 1aeesT

Passengers: Rob Kauffman Tickel Cosl
Frocessing Fae:

Aurival Ajoport
Atlanta - Harlsfield Intl (ATL)

Comnections: Maximumn of 1 connsclion sach way
(ayovars will be no longar than 3 howes)

Jel aircraft

Etzctromic Tecket

Subtotal

Ajrcraft

Dielivery: Total Clianpes:

S130000 jpar lidealy
2000 cpar tigken)
S17000 (pes Heksty
85,05 e skt

17695 (por tidety

T6.0%




©J Hotwire: Airline Tickets, Hotel Reservations, Car Rentals - Discount Travel Deals, Last-Minute Travel Too! - Mozilla Firefox

File Edit YWew Go Bookmarks Tools  Help
: =
QEI - Ll/> - %l .4 @ |9 hikbp: ffvave, hotwire, comyairfresults, jsprlid=air fsearching. jsp: searchiloc: 0 search V| @ Go |@, |

h_.;,l rediff Cricket h._;l rediff Movies h._;,l ChN h_.;,l MM Monesy h_.;,l Cricinfo | | Live Cricket Streami,.. [ | === Simply Kool <<<

E| Firefox prevented this site From opening a popup window, Click here For options. . Ed
- .S
N ETEL x \ DVD rentals delivered to you >
& COIM =
Hotwire $  Only 9% amonth
Welcome - Have an account? Sign in by Trips | Wy Account | Custamer Care
Home .iﬁﬂa Hotels Car Rentals Packages Cruises Deals & Destinations
Minneapolis. MN (MSP) to Hartford, CT (EDL)
Prices below include all taxes and fees, and are quoted in LS dollars. Prices not guaranteed until booked.
u Need exact flight times or a specific airline? Find Regular Fares from $560
Departing:
MSP - Minneapalis + | roundtrip Clearance Fare
01/27/06 $369 il S
Returning: Any time of day outbound departure Minneapolis (MSF) to Hotwire Airline Supplier B
BOL - Hartford |+ | Fri, Jan 27 Hartford (BDL)
01725005 not & red-eye 0-1Stops
Tickets Any time of day retum departure Hartford (BOL) to Huotwire Airline Supplier
Sat, Jan 28 Minneapolis (MSP)
nat & red-eye 0-1 Stops
o
Start a new search
$560 r'f';:"'d;:ispnn Regular Fare
* | egve aweelk later L
(0200306 - 02/04708)
Regular Fares offer exact flight times and airline names. View regular fares
Meed exact flight times?
W

- [} 1 [ £

Done |:|




ine.com - Travel, airline tickets, cheap flights, hotels, hotel rooms, rental cars, car rental - Mozilla Firefox

 Yew G Bockmarks Took  Hep

s,
P @ @ ‘H bk o pricelng, com v e langen-us Fare_tesulks_ denarture_ bk, asptsession_key=41001 1AC420011 AC200A( V‘ O

Cticket EJ, reif Movies EJ, ] l:l (M Maney E,' Cridnfio | | Live Cricket Streami,., | | > Simply Kool €4

priceline.com

Sigreln My Profle  MyTrips  Helo  CheckYour Rey

First Tirne a4

A pirfare

DEPARTURE » Friday, January 27, 2006
Minneapaliz, MM (MEP) — Hartford, CT (BOL)

RETURH » Saturctay, Jaruary 26, 2006

Hartfors, CT (OL) = Miespos MM (459) MODIFY SEARCH

) BEST e Aﬁ -—

e i = Y B h
Tame Your All American IS United Midwest Detta Continental
O Price® Airlines Airlines Airways Airlines Airlines Aitlines Airlings

Lowest Price Flights | from $557 fram §557 from §640 from §&74 from$%  fomP23 from $I2T

Hon-Stop Flights | There ate na non-stap fihts available that metch your search.
r.J"l-.‘ll‘i‘Ii.’ 2 . .
K& Yk O et Save up to 40% when you Hame Your Own Price# for your trip. LU
Prices are far edickets and inclide taves and fees. Extra fees® apply for paper tickets. Shawing 1-6 of 6 Arines
4 Choose Your Departing Flight (voulchoose & retu fight on et page) How Viewiny

Resuts »1-20| 136

SutBy» Price | Trip Duration  Departure Time | Arrival Time

Naw sorting by lowest price. Rrefine resukts further with TripFiter™

th

MORE WAYS TO

SAVE

Minneapala, MN (MSP) — Harttord, CT (BOL)
A1 Stap Cornect= in Chicaan L (ORDY

from

-
.

) Orhitz Fight Search Results - Hozilla Firefox

Fe Edt View Go Bookmads Took Hep

@9500

El tef Cricket l:;lrediff Hoies l::;',CNN l:l (i Maney l::;',Cricinfu | Live Cricket Streami.., || v Sinply ool <€

ORBITZ ...

Hotels | CarsRai| Cruises | Fight

Deeper Discounts

@Go

ﬂ bt o, itz comip ViewFlghtSearchResubstretrieveParams=truzhz=d)<dhy ¥

Welcorne to Orbitz. Sign in \ Redister now
Site feadback

MyTrips ' MyAccount | Deal | News | Customer

Quick | Vacation
0y $10FF |Euit|es ‘ Senvice I

Sareh | Packages

Below-published fares, even last

minute, Be flexible, save mare, Gt ICEINE ]

My Search iy
In ’ -
il Fow ) 0 A
HFIII_J!IIIFDHE Ailne American | Muliple | US| United | Northwest | Midwest | Continental | DeltaAi
“I.Imtl.ltd| “M shp’ pﬁu M ‘:1|||ie| g Ailm 5 A"hﬁ m A"hﬂ m IM
llon-stop i
1S tetal 1.5
i f6z  f6 0 08 f0 o M2 M e R
L total 3510 | total 3510 | total 343 | total 37EE | total $121 | todal $LIET | tetal §1.227 | total 1,234
o a9
=L50E tetal 1026
Fares are per person in U5 dols, iy e-ickel. ToflFre cudes al s am foss
e heranes reqive: paper kel it an adifonal chatye, Changes e purchase ae suhect chanis ees.
7
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Market Transparency Space

100 J
Orbitz
80 1 Offline
o
Expedia
[ L
: %01 Travelocity
Product i
Transparency
40 -
204
Priceline.com
® .
Hotwire
0 .
1 10 100

Price Transparency
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Timeline

Oct June Jan April Jan June Feb
2000 2001 2005 2005 2006 2006 2007
! | I l ! | | >
Hotwire Orbitz Travelocity] Hotwire Priceline Priceline Hotwire
Launch Launch introduces | introduces introduces  introduces introduces
Matrix Transparency] Matrix transparent  tools to
Display based fares fares look up
historical
Prices

4/2/2008
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Effect of Transparency

> Combined booking data and _ B
ticketed price data for 2.15 Price Elasticity of Demand
VIV “Cke.ts.' o Aggregate —
> 46 Origin/Destinations T
Offline o
> Economy class I |
0.93
> Offline and online Onine Total
agencies Expedia | 154
> 1 year period: 09/2003- Travelocity | 131
08/2004 Hotwire |1.68
Online Other _ 10.73
0.00 0.50 1.00 1.50

4/2/2008
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Market Transparency

Strategy

Case #1.: Case #2: Case #3:
Transparent Distorted Biased
Sl Sz Sl Sz Sl
n
Inventory
Cost

Information revelation to consumers,
competitors, intermediaries, suppliers

4/2/2008
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Consumable Information,
Complex Mechanisms and
User Behavior

4/2/2008
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FCC Auctions

> |n March 2008, FCC auctioned 700 MHz band which
currently carries on-air television broadcasts; this band
will be freed up after February 17, 2009 when all
broadcasts will become digital.

> Verizon and AT&T won most of the auctions.

> These auctions were for various bands (frequencies)
and geographical locations.

> The process took several auctions; in a given auction,
several frequencies over several territories were sold

together.
> Such auctions are called Combinatorial Auctions.

4/2/2008
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Transparency in Complex

Trading Mechanisms

> Combinatorial Auctions

> Multiple items (goods) or units are auctioned
simultaneously

> Bids on item combinations are allowed, e.g.,
« $400 on (TV, DVD player, speaker set)

> Motivation: complementarity and substitutability
« Complimentarity -- Such as TV and DVD Player
 Substitutability — A portable TV v/s DVD player

4/2/2008
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Original Motivation

> PQT Auctions — iterative multi-unit, no partial fulfillment auctions
> Bidder bewilderment
« “ wasn’t in the winner list but ultimately | won without
changing my bid...”
* “What new bid do | place for x units? | bid higher than the

highest winning bid but still wasn’t included in the winner’s
list...”

4/2/2008
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Practical applications

> FCC spectrum auctions (McAfee and McMillan 1996;
Banks et al. 2003)

Rights to use railroad tracks (Brewer & Plott 1996)
Delivery routes (Caplice 1996, Sandholm 2000)
Airport time slots (Rassenti et al. 1982)
Procurement of school meals (Epstein et al. 2002)

vV V V V

4/2/2008
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Complexity of combinatorial—

auctions

> Challenges:

> The number of possible packages increases
exponentially with number of items

* Winner determination is NP-hard
 Participation is cognitively complex
> Earlier solutions
> Discrete bidding rounds with rules and restrictions

4/2/2008
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An Example

>  Auctionset: {A,B,C,D}

>  Bids:
1. $500n{A} WIN: $50 (1)
2. $700n{A, B} WIN: $70 (2)
3. $80on{B,C} WIN: $130 (1, 3)
4, $650n{C,D} WIN: $135 (2, 4)
5. $10on{D} WIN: $140 (1, 3, 5)
6. $300n{B} WIN: $145 (1, 4, 6)

4/2/2008
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Our Focus: Bidder Support

> Questions:
> |s my bid currently winning?
> |s it possible for my bid to win?

> | want to bid on itemset X. How much should | bid
to be among the currently winning bids?

> Which bids are winning right now?
> Faclilitate: combinatorial auctions on eBay

4/2/2008
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Our Approach

> Analysis of problem complexity revealed that if
solutions could be maintained then change in solution
due to a new bid can be computed in real-time.

> Designed and mathematically defined some
fundamental concepts such as dead & live bids, and
sub auctions.

(Adomavicius and Gupta, ISR 2005)

4/2/2008
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Level of Transparency

> What is appropriate level of transparency that
> Provides high efficiency
* To create higher societal wealth
> |s fair
 To create incentives for adoption

4/2/2008
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Infrastructure — Outcome

> Based on bid classmcatlon scheme developed In

S f n 1 _ __ (g ~ 1 2 YaY2aY s\
Elapsed Time: Ditlzil Time since last bid: Hu:tu: 13 | Refresh |
. .
(hhmmss ) L mrme s

e '|.'+'rr|||||r||| mds are in bold red

Select lots:
[The highlighted bids are yours)
" Specify your bed ($): Bid History (Reverse chronological)
1 A §50:00 pecify y ( : : o
_____________ Bid Na. |Bid Sat  |Bid Amouint Bid Time
$25.00 CJF B $100.00 : o B S R A AL e s o dmlebod it
¥ our waluation: (no decimals) 5. BC §80.00)00:00:48
$165.00 s l4. ABC $140.00|00:00:42
L | 3. BC S80.00|00:00:32
$1z50 |E [¥] ¢ $50.00 2. e §50.00]00:00:19
i 1. AE $100.00|00:00:10
| D $25.00 o —

4. | [BC; $15]
5. [AB: $13]
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Elapsed Time: 0D:01:44 Time since last bid: el H | Refresh

[hhermirnt 551 {hih:mmiss]
Fhe wrinning bids are in bold red
Select lots:
[Thae highlighted bids sre yours)
Specify yvour bid (§): Bid Hi=tory (Beverse chronological)
[]aA#s0.00 Fo _ -
iBld No. |Bid Set Bid Amoumnt Bid Time
san.00 1 F @ $100.00 6. n $75.00|00:01:35
Your waluation no Secmali) 3. BC Sk . 00 |00 00: 42
£50.00 f i e Za = §50.00|00:00:29
AT 1. AB $100.00|00:00: 14
fiz.%0 | |E | {* §50.00
[(Np$zs.00
To at least stand a chance of winning, bid: $51.00
To ba currantly winning, bed: $56.00
5. |AB; $13]

4/2/2008
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Effect of Transparency

> Overall Economic Impact

> Transparency increases efficiency (or reduces waste) thereby
Increasing the overall wealth created by the transaction.

> Participant Benefits
> Auctioneer Benefit
 Larger with partial transparency
> Bidder Benefits
« Larger with complete transparency
> Bidder Behavior
> Much more closer to typical auctions with complete feedback
> More strategic behavior with partial transparency

4/2/2008
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Likelihood of Acceptance

Level 1 Level 2 Level 3
Promoters 2% 41% 0%
Detractors 19% 13% 0%
\PS b points 28 points 48 points

4/2/2008
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Final Word

> Design of customer-oriented systems need to take economic
Impact into account

> By understanding its users and controlling the transparency of
appropriate information, systems can

> Provide control over the process/economic activity
> Control/provision of incentives
> Transparency needs to be explicitly considered in system design
> Not just provision of data but provision of ‘useful data’
> Need to understand user behavior

4/2/2008
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