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Research Problem
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* Assumptions
= g and ¢ are independent of each other
= q(i)drawn i.i.d from P,
= ¢(a,i) drawn i.i.d from P,




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

« Sequential selection of items

= Agents are ordered according to some
priority score and have unit demand

= Agents arrive sequentially and select their
preferred item from remaining set of items




Model

= Each item has unit capacity
= One-to-one match between agents & items




Model

= Each item has unit capacity
= One-to-one match between agents & items




Model

» Each item has infinite capacity
= Many-to-one match between agents & items




Model

= Each item has infinite capacity
= Many-to-one match between agents & items




Model

« Key Measure of Interest

» Agent Welfare: Expected average utility
across agents




Model

« Key Measure of Interest

» Agent Welfare: Expected average utility
across agents




Model

« Key Measure of Interest

» Agent Welfare: Expected average utility
across agents




Information Regimes



Information Regimes

No
Information

U= 1-p): +p-



Information Regimes

Agents choose
items randomly

No
Information

U= 1-p): +p-



Information Regimes

No Partial
Information Information

U= (1-p)- +p- U= Q-p)-qli)+p-



Information Regimes

o o
No Partial
Information Information
U= 1-p): +p- U= A-p)-qli)+p-
Public

Rankings



Information Regimes

Agents choose items
based solely on the
common term

No Partial
Information Information
U= (1-p): +p- U= A-p)-qli)+p-
Public

Rankings



Information Regimes

o o o—
No Partial Full
Information Information Information
U= (1-p)- +p- U= Q-p)-qli)+p- U= A-p)-ql)+p-plai)
Public

Rankings



Information Regimes

o o o—
No Partial Full
Information Information Information
U= (1-p)- +p- U= Q-p)-qli)+p- U= A-p)-ql)+p-plai)
Public Personalized

Rankings Recommendations



Information Regimes

Agents choose items
based on the common &
the idiosyncratic term

® ® o—

No Partial Full
Information Information Information
U= (1-p)- +p- U= Q-p)-qli)+p- U= A-p)-ql)+p-plai)
Public Personalized

Rankings Recommendations



Information Regimes

l 1

Agents choose Agents choose items
items randomly based solely on the
common term

No Partial
Information Information
U= (1-p): +p- U= A-p)-qli)+p-
Public

Rankings



Information Regimes

l 1

Agents choose items Agents choose items
based solely on the based on the common &
common term the idiosyncratic term
® o —
Partial Full
Information Information
U= 1-p)-q(i)+p- U= 1-p)-ql)+p-9ai)

~_

Personalized
Recommendations



Main Result (Pareto Tail)



Main Result (Pareto Tail)

A distribution F is said to have a Pareto tail with parameter (k, ) if lim F(x)/(k/x)* = 1.
X— 00



Main Result (Pareto Tail)

A distribution F is said to have a Pareto tail with parameter (x, ) if lim F(x)/(x/x)* = 1.
X— 00

We have n agents and n items. Assume that common term distribution F; and the idiosyncratic
term distribution F, have Pareto tail with parameters (x, ). Then we have that

Capacitated Supply Setting Uncapacitated Supply Setting




Main Result (Pareto Tail)

A distribution F is said to have a Pareto tail with parameter (x, ) if lim F(x)/(x/x)* = 1.
X— 00

We have n agents and n items. Assume that common term distribution F; and the idiosyncratic
term distribution F, have Pareto tail with parameters (x, ). Then we have that

Capacitated Supply Setting Uncapacitated Supply Setting

Agent Welfare
Agent Welfare

v

@ @ @ @ @ @ >
No Info Partial Info Full Info No Info Partial Info Full Info
\ ‘ \\

- - ~ -
—————————————————————————————————
R

Public Rankings Personalized Recos Public Rankings Personalized Recos



Main Result (Pareto Tail)

A distribution F is said to have a Pareto tail with parameter (k, ) if lim F(x)/(k/x)* = 1.
X— 00

We have n agents and n items. Assume that common term distribution F; and the idiosyncratic
term distribution F, have Pareto tail with parameters (x, ). Then we have that

Capacitated Supply Setting Uncapacitated Supply Setting

° cap __ _
Ags, =0 + Ay t=c(1—p)-nt/e

A A
o o
O D
o o) benefit
= little to no % depends
+— .
cC
GC.) beneflt o on p
(@) (@))]
< <
@ @ > @ @ >
No Info Partial Info No Info Partial Info
\~~- _—‘ \\N —’

S —m———

Public Rankings Public Rankings



Main Result (Pareto Tail)

A distribution F is said to have a Pareto tail with parameter (k, ) if lim F(x)/(k/x)* = 1.
X— 00

We have n agents and n items. Assume that common term distribution F; and the idiosyncratic
term distribution F, have Pareto tail with parameters (x, ). Then we have that

Capacitated Supply Setting Uncapacitated Supply Setting

1
Ay cpemle © A= (1= p)® +p%)F — (1= p)) -/
A A

o o

© © .

< ongh < benefit

< enetit = depends

= depends 4GC-)’ on p

g on p 5

< <

® o > ® o >
Partial Info  Full Info Partial Info Full Info
N e P A A

~ -
—————————

Personalized Recos Personalized Recos



Main Result (Pareto Tail)

A distribution F is said to have a Pareto tail with parameter (x, ) if lim F(x)/(x/x)* = 1.
X— 00

We have n agents and n items. Assume that common term distribution F; and the idiosyncratic
term distribution F, have Pareto tail with parameters (x, ). Then we have that

Capacitated Supply Setting Uncapacitated Supply Setting

1
. cap Cal/a = .
Agsu=cp-m o A= c((@=p)* +p*) = (1= p)) -nt/@
A

? ! — a=2 /

- 0

08| : E

2 < benefit

5 =

= 06 : depends

4

- -

T o4l . ) onp

3 (@)]

3 <

I o02f |

5

= @ @ >
= 0 1 ,

Partial Info Full Info
pP N A

——————————

Personalized Recos



Main Result (Pareto Tail)

A distribution F is said to have a Pareto tail with parameter (x, ) if lim F(x)/(x/x)* = 1.
X— 00

We have n agents and n items. Assume that common term distribution F; and the idiosyncratic
term distribution F, have Pareto tail with parameters (x, ). Then we have that

Capacitated Supply Setting Uncapacitated Supply Setting

1
. Y .nl/a uncap = 1/a
Agsy=cp-n © ALy = c((A=p)*+p*)e— (1 -p)) - n/e

/5: 1 A

|

— o

T 08) E

2 < benefit

= =

= 06 depends

4

- -

T o04af 0 onp

5 (@)]

2 <

I o2)

5

= @ @ >
> 0O .

Partial Info Full Info
pP N A

——————————

Personalized Recos



Take-aways

* A stylized model to isolate the impact of rankings and personalized

recommendations

« Fundamental interplay between the impact of different information

provisioning tools and supply side capacity

« Uncapacitated Settings: Level of heterogeneity determines the

impact of public rankings and personalized recommendations

« Capacitated Settings: Most of the value lies in matching agents

to items that they idiosyncratically value highly.
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