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g% Imagination Markets

Virtual stock market games where the securities are ideas proposed by
the participants

> |deas from Everywhere - supporting potentially thousands of contributors,
> Ranked Results - trading results in the automatic ranking of the ideas from best to worst,

> Real-Time - Responsive to new information such as the release of a new product
line by a competitor,

> Responsive - Real-time feedback on ideas as they are generated,
> Transparent - High visibility of the ideas and the process to all contributors, and

> Consensus building - where all participants have a voice in the ranking process.

\ imagination at work
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& f‘m Imagination Markets Executed

GRC CDS Technology Market 2005 - First pilot
of Imagination Market technology.

Participants: - i z
85 members of the Computing and Decisioning

@ Imagination Markets

Submit

SC|enceS LC] borotorg LUEIRLT T - How 5o Play - Mowers My Pargolo - Trading Flaor - Leacerboard - My ldeas gnﬁé::lm

Rirwady o an sccoem T Sgn b

Duration:
3 Weeks Welcome !
Ideas generated: T"'F:_Jllrlgljhli::;l:ﬂtiﬂ rl;i‘:lh-:rlﬁi:lél;lll:li imvest in 'thF- he_-t ||:|‘l=|:| frnm b :H:I.r :u!le agues.
63 new teChI’]O|Ogg Start playing with your $3000 fantasy |ﬁ"¢'~llﬂﬂ|lllll‘l Market E‘IJI:L" now and winll
ideas generated and ranked by market. Top —
ranked idea funded for $50K to explore idea. _PLAYNOW!
Incentives: * Game Cverview
. & Tradi -~ P Win
IPODs & Amazon Gift Certificates for best portfolios itk i Great
BenefitS' ® Winning Trades & ldeas ek barg
63 ideas formalized and ranked by profitability and
viability.

65% participation due to fun-factor.

CFFICIAL RULES

Cogsht 12008 <Eriwprise Suuiinae. A Rghts Ressnsd,

Subsequent Pilots

5 subsequent pilots across 5 GE businesses; some
markets spanning multiple businesses
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Imagination Market Process

@. Imagination Markets

\racing Fler | Leadermoard leoas |[ETTREYEE
Prapnse a s
Portfolio Summary for User Id# 220
TOTAL VALUE: $29.250 [205 out of 218 traders]
Positions Held: 645 Cash Balanco (avallabl

e for trading): $3,000

gggggggggggggggggggggggggggggggggggg your idea included in the Entorprise Solutions Damo Imagination Markots:

B Bl Symbol (6 chars max) [
= Trading Instructions
= Winning Trades & ldeas % ke =

|

|
OFFICIAL RULES

|

Copiight 1 2006 ~Enirpxisc Sohsionas. A8 Fighis Rossns.

Your Name should bo a con ummary of vour idoa that would auickly distinauish it fram othor idoas on the market

The business poses a question. Porticipgr}tsr can then éuggest answers.
Those answers then are added to the
market as securities (if approved).

$18 unch / Bid $24 / Ask $20 / VWAP $26
Created: 2006/07/10
FERTTRERS S — -
£ mogination Mares
Make an Immediate Trade Order Book
( You hold 15 shares of AGE) - E = — — s
# of Shares: —— Orders to Buy Shares Orders to Sell Shares
Shares Price Trader Shares Price Trader
30 24 19 20 29 49
20 22 4 15 20 4 KT e o e ey
59 21 58 7 29 5 TOTAL LIS (I 08 ad o TH b el
Enter an Order A5 20 1241 10 38 19 [T P “E‘.mwm e
# ot es: ,7 15 18 a9 11 a9 105
25 16 33 15 45 o4
brice () 43 12 54 Tap i e bead arbaand
EEEEEEEEEEEEEEEEE i
” " " s e s L e mamm vewe
Fi e gy
A a 1
I e ————— i
i T — i
Market Graph = e e eyt 7
ree B kel ey i
20060718 1 i ERE R BT i
2006/07/27 - 1 ¥ B i i
28 ' KE SHEEIM X v
s v - n Yo
17 i~ -— o
20 s i3 i = i
s 4 I T » b
e 1\ ] - E BE s M 3 1=
\\r—f/ - e 3 s
wa - -

Market participants buy and sell shares of The ideas with the highest VWAP over the

ideas bqsed on how We” they believe the last five days of trading are declared the
idea will contribute to the winners

— business objectives.
imagination at work
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Prototype Market: Participation

Number of Shares/Traders By Day

Number of Securities Submitted

&
0O DailyTradingVolume @ # of Traders m Total Traders ‘&

# of Securities

Date

Markets have resulted in 60-150 proposed ideas, but
only about 50 ideas are usually let onto the market.

imagination at work
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2006 Market: New vs. Established Ideas

Total Unique Founder [Founder Volume
Symbol Final Price Volume Traders Volume % Initial Seed |Established/ New?

FF 95 1910 G0 a 0% y new (new application for an old idea)
D 95 2324 65 1145 43% established/2004 funding, no longer funded
H aic] 2113 56 1053 52% new

Q g1 10582 56 1] 0% established
JJ 80 2144 46 1856 73% new

Il 77 1614 46 943 58% new

F 73 1178 55 Jais] 6% new

HH o] 712 38 312 44% new

R 54 1071 52 a 0% new

© 53 1042 50 322 31% e

5 52 1165 55 0 0% ¥ established
KK 50 705 31 15 2% new

EE 50 1350 7 465 34% ¥ establsihed
8] 50 1010 48 261 26% new
[} 45 980 55 45 5% new

i 45 1358 56 1] 0% ¥ establsihed
z 44 475 25 0 0% new

E 42 931 45 238 26% new

A 4 1215 53 0 0% new

P 41 1453 54 625 43% established
WY 36 1367 52 45 3% new

LL 36 710 37 5 1% established
oD 36 1265 58 1] 0% ¥ new

BE 35 1651 54 a 0% establsihed
i 34 659 4 237 34% new

| 34 741 36 97 13% established
T 34 735 29 105 14% new

J 34 780 45 35 4% establsihed
G 33 819 51 i 0% ¥ established
¥ 32 1205 50 i 0% establishedfunded
X 30 974 52 1] 0% ¥ new

cc 29 1035 53 1] 0% ¥ established
Al 28 876 42 227 26% new

W 2 1120 47 1] 0% established
K 25 1655 57 15 1% new

il 24 832 39 5 1% established
B 23 987 35 321 33% new

u 23 g27 43 105 13% new

L 22 857 46 1] 0% establsihed
GG 21 655 40 31 5% established

Market participants seem to favor new ideas over
old ideas, but winning ideas have been of both types.

imagination at work
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2006 Market: Idea Clustering

STORB)C@ e M RRTY
\ o K S ™., Sl4) N -
\\‘ DD [1} OO | ",' \\\QQ K (2) ',, ' SS H R {1) ‘: ] ".' P .
et - e . \ " 7 /4 F@ ;
! e Rt R v, Uu s
: et T A EEGB) T Seeelo- ‘
: <7 AAA
P { BBB . N W
.':\ DDD CCC ':: :'w ----- FF (2:):::::_‘-“ YY
h“‘"'"'E‘E'E """" ’ ‘\.“FFF ;"'H (6)’,1: “l NN (2] . Initial Load
M l: ‘_,-"' KX GG . Subsequent Load
_____________ s '\'}.(3) ‘““.. ;" U \" D (25) . Not Loaded
A4 B W
AN GGG \ “-~-.”.---‘ . B/.' 1 (#) Number of forum
aemT Toemeeel LL PR LN - comments
Sag SMMTRTW S Q .. z
OO LLL A 5ie-- \emnme T HHH
. ~ LLL 0{2)‘”,’ . ’,"'i’l'l“"--,_‘\ /,‘ I ;\ Y HH ,'.
"""""" E"--..____,--": ST ™ e AA(D)
\ DTk G
Tremeet - T cc(2)
Figure 4: Idea Clustering - Many ideas were stimulated by existing ideas in the market
Idea springboarding gives the market the benefits
of a large brainstorming session
7 GE October 26, 2007

imagination at work



Incentives

Incentive types:

> Bestidea:
- Funding to allow submitter the opportunity to flesh out (Prototype market only)
- Small Prizes & Bragging Rights
- May incentivize manipulation

> Best portfolio:
- Small Prizes & Bragging Rights
- Incentivizes “market makers,” which add liquidity to the market
- Incentivizes speculation, which may cause individuals to abandon their opinion
- May incentivize manipulation

> Participation Lottery:
- Lottery Prizes based on # of shares traded
- Motivates participation without biasing trading behavior.

Prizes desirable to encourage participation.
Lottery prizes best able to motivate the “right” behavior.

\ imagination at work
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\VValidation

eIndependent ranking by leadership team
> Different ranking of the winning idea
> Overall, not a significant difference between market and leadership ranking
> Causes:
- Wishful thinking
- Differing private information
- All at once vs. random-selection/appearance of market
> Number of Ideas: 10=Greater, 1=Less
> Quality of ideas: 4=Better, 5=Equal, 1=Less

eBusiness “gut” test

Validation is significant challenge
_ | with preference markets.
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Participant Survey

How Often Did You Trade (N=53)
Once or Twice a

Week
32%
Moits([;ays Once or Twice
0 23%
Every Day
9% Never
21%

If You Did Not Trade Most Days, Why Not? (N=40)

73%

35%

15%
3% 10% 5%

-

0%
— I I —

Not EnoughThere werel didn't think | was Icouldn't The prizes
Time too many itwould unavailable understand weren't
securities (vacation, how to use adequate
to read traveling) the
software

Other

work

If You Did Not Trade At All, Why Not? (N=11)

82%

9% 9%

0%

0% 0%

T T T T T T
Not EnoughThere werel didn't think  1was Icouldn't The prizes  Other

Time too many itwould unavailable understand weren't
securities work (vacation, how to use adequate
to read traveling) the
software

Internal promotion used to encourage participation.
Typical participation rate is around 15-20%

imagination atwork
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Participant Survey (cont.)

Market vs. Other Idea Generation Methods

Agree Disagree

Was Easier (N=38)

Was More Fun (N=38)

Made More Efficient Use Of My Time (N=37)

Resulted In Better Ideas (N=38)

Resulted In More Ideas (N=38)

Correctly Identified the Best Idea (N=36)

Was More Fair In Giving Visibility To All [deas (N=37)

Gave My Idea More Visibility In The Group (N=36)

Gave Me Greater Visibility Into Other's Ideas And Opinions (N=38)

0% 20% 40% 60% 80% 100%

Participants had more fun and appreciated the visibility.
“Not easier” ratings were largely due to short selling,

, which was resolved in later versions.
magnation arerk 11 GE October 26, 2007



summary

eFun and novel means to engage employees in innovation
eAllows everyone to be part of the decision making process
eSeveral design aspects of markets require further research:

> Effective thin markets

> |PO process to pre-filter ideas for markets

> Validation of preference markets

> Engagement strategies

> Simplified markets

> Incentives

> Cashing out securities during the course of a market

\ imagination at work
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2005 Prototype Market Design

Design Constraint

| Reason

Participans

FPaticipant community

All members ofthe Computing and Decigioning Sciences Technology Center, including lab managers, project leaders, individual
contributars, contractors, summer interns, and other suppon staff. Team members administering the market were not allowed to
paticipate.

Securities

Initial seed securities

The marketwas seeded with five ideas generated hefore the market opened so there would be securities to trade at the start of
the market.

Mew ideas (securities) were entered into market
throughout the course ofthe market

There was na limitation on entry of new ideas into the market (e.q., ideas were entered as late as two days priorto market close).
|deas submitted by participants were anly screened for similarity to those already proposed.

Shart selling allowed

We felt that traders should be allowed to make a profit from identifying good ideas as well as identifying bad ideas. Therefore,
shart selling was allowed.

Security values could range from §1 to $99

Design aspect ofthe Faresight software.

All securities IFO'd 100 shares at §450

To help provide an easy way for participants to oy initial shares of securities, we IPO'd all securities at $50 per share. The §40
price was selected since itwas the midpoint between the price caps of §1 and $99 and therefare indicated nao preference far ar
against the idea.

Owverall market design

Final payaut to patticipants (and determination of the
bestidea) was hased on the volume-weighted average
price {ANARY during the 8 business days priorto
market cloze

This was dane to limit any impact of manipulation and to discourage tournament behavior, the tendency of low-perfarmance
players to make high-risk trades atthe end ofthe market in the hopes of raising their net worth enough to qualify for performance-
hazed awards. The hestidea was the security with the highestvolume-weighted average price (MAPY during the 5 husiness
days prior to market close. Traders were paid VWWAP for securities they owned; this both rewarded traders for owning shares of
ideas ranked high by the market and penalized traders for owning shares ranked low. Traders who shaort sold were paid $100
minus VWAP for the security; again, this rewarded traders for short selling ideas that were ranked low by the market, and
penalized traders for shoding ideas ranked high.

Parfolio valuation, as viewed by each padicipant during
the course of the market, was based on the most
recent trading price far each security

Design aspect ofthe Foresinht software.

Market duration: 3-4 weeks (actually ran 3 weeks, 2.5
days)

We did not publicize a specific market close date to mitigate the risk of manipulation and tournament behavior as the close date
approached.

$10,000 initial grant to padicipants

Initial play maoney granted to each padicipant for trading.

F1000M0eek stipend to paticipants

Aweekly play money allowance was given to all registered paricipants to add liquidity as ideas were added to the market. Late
registrants all started with $10,000.

Ananyrmity was maintained for all paticipants within the
market

Whether suggesting a new idea ar trading, all paticipants were anly known to each other through their trader ids. This was to
make traders feel mare comfortahle expressing their true opinion about ideas without fear of retribution from other padicipants.
However, this did not preclude traders sharing identity information outside of the market.

Wehlogs available far sharing information

We wanted pardicipants to share their opinions about the securities in an online discussion format, so we added blogaing

capahility.

@ imagination at work
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2005 Prototype Market Design (cont.)

Incentives & Participation

Incentive for hestidea: research funding The reward for the bestidea was $a0k of research funding to pursue the idea.

Partfalio value-based incentives The top two traders (hased on porfolio walue) received Apple iIFods[1]. The nexttop ten traders received $25 gift cerificates.
Although performance-based rewards have heen proven to encourage tourhament behaviar, we felt that these incentives were
necessany to encourage paticipation (James and Issac, 20000,

Lottery incentive An additional Apple iPod was awarded by randarm drawing {ottend. Lottery entries were created for each trade sothe mare a
paticipant traded, the better chance they waould have to win the lottery.
Training sessions Three training sessions were scheduled during the firstweek of the market. The purpose ofthese sessions was twofold: to

ensure that paricipants understood how ta trade (paricularly, short selling), and to increase padicipation.
Incentives for new paticipants during the course ofthe |Due to the low padicipation in the firstweek oftrading, three random drawings for $25 gift cefificates were held halfway through
market the market: one for current paricipants, one for registered traders who had nottraded yet, and one for new padicipants.

Trading paties In order to hoost padicipation, we held two trading padies for an hour during lunchtirme with free lunch provided. Padicipants
hrought laptops and traded while chatting about their trading experience and their opinions abhout the securities. Market
administrators were availahle to assist with questions.

Limits imposed on traders

After hours trading only Tao ensure that the market did not interfere with regular work time, padicipants were asked to trade before ar after wark, during
lunch, ar for only a few minutes at a time during waork hours.

Encouraged to trade honestly and without intent to Inteqrity is important within GE and we used this to encourage appropriate, non-manipulative behaviar within the market. All

manipulate patticipants had to agree to the market rules upon registration.

Qne patticipant= one user id Since we were ahle to haze market registration on a standardized compary-wide user id, we could farce ane trader to have only

one trader id. This helped mitigate manipulation.

imagination at work
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