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InterPoll 101

/

devel

We want to give
access to polls and
survey to the regular

opetr.

)

o =1 & O e W bk

var people = new MTueruerya‘ﬁ:Person}(true, 5, 100, 2);
var liberalArtsPairs = from person in people
where person.Employment == Employment. STUDENT
select new {

Person = person, T~
Value = person.PoseQuestion<bool>(

Are you a liberal arts major?"”)
% \

' We want to make N
access to human-
generated data as

edasy as access to

\qre liberal arts mqiors/

\
This is a LINQ query

for asking college
students whether they

databases. Y,




SIMPLE LINQ QUERIES

var femaleHeight = from person in people where person.Gender ==
Gender.FEMALE select person.PoseQuestion<int>("What is your height?");

var maleHeight = from person in people where person.Gender ==
Gender.MALE select person.PoseQuestion<int>("What is your height?");

if (maleHeight.ToRandomVariable() > femaleHeight.ToRandomVariable()) {
Console.WritelLine(

"Males are taller that females, according to a t-test.");




(# + LINQ

LINQ (Language-integrated
queries) is the only way to
create surveys, but in has
several important advantages.

In InterPoll, We are thinking a

lot about the developer
experience. LINQ is familiar to
developers and does not require
learning a new domain-specific
language.

LINQ queries integrate well with
the rest of the application.

Developers can continue using familiar
tools such as Visual Studio, with
powerful IntelliSence support and type
checking, to avoid making mistakes.

var frame = from person in people
select new
{
Answer = person.PoseQuestion
"Do you think using a cell phone to make a call on
"Should be allowed"”, "Should not be allowed", "Unsu
Gender = person.Gender,
Ethnicity = person.Ethnicity,
Age = person.Age,
Education = person.e,

. . + . & Education “ Education Person.Education
if (this.arguments.printAll) & Employment

{ Equals
Console.WritelLine(string.Join(" # Ethnicity

} & Gender

var answer = from person in frame s@ GetHashCode

Polling.PollGreater( GetType

. & Hitld
answer, GetDescription(), P I'c
ncome

“Should be allowed"”, "Should NoO. we wrrvweu



EuUsing

conamespace Microsoft.Research.RiSE.InterPoll

{

= public partial class Runner

{

[TestMethod]
public void EmploymentSurvey() {

>




SAMPLE SURVEYS

5111’\'211

What is currently preventing
O Time Available

O Desire and Motivation
O Weather

O Laws of Thermodqw
O Physical Disability

Survey
What has happened £o the U<
QO Swmaller
O Larger
O Same as it was a year

511W€1|

Do jou shop locally?
O Always

O Never

O Once in a while

O Usually

O About half the fime

Do you make af least one purchase m:[uq af chain stores?
OYes
O No

Do you shop at local stores daily?
O Yes
O No

Do you consider qml.r:%el{ to be a supporter of small business?
O Yes
O No

Survey
1 feel tense or "wound up”
O Most of the time
O A lot of the time
O From time to time, occasionally
O Not af all

1 5till enjoy £he things | used to enjoy
O Definitely as much

O Not quiet so much

O Only a little

O Hardly af all

1 get a sort of frightened feeling as if something awful is about £o happen
O Very definitely and guiet badly

O Yes, but not too badly

O A little, but it doesn't worry me

O Not af all

1 can laugh and see the funny side of things
O Az wuch a< | always could

O Not quite 40 much now
ODEEnibdq not so much now

O Not at all

Wonqinﬁ ﬁmuﬂhk g0 fhrough iy mind

O Aqreat deal of the time

O A lot of the time

O From time to time but not too often

O Only occasionally

1 feel cheerful
O Not af all
O Not often
O Sometimes




MECHANICAL TURK BACK-END

- LJ N - LJ
. - -
nterPoll uses Mechanical lurk as a back- et P BO el
I Suggested Sites v |G| Travel Home
e n d | Sortby: [Creation Date (newest first)_v| () Show all details | Hide al details Page 10f5 > Next
Heion survey em
I Requesier Ben Livshts Assignments Pending Review. 200 Review submissions
HIT Expiration Date: Mar 3 2014, 09:46 PMPST Reviewed Assignments: 0
. L Reward 50.10 Remaining Assignments: 0 Add assignments
ers like are possible
il Employment surve: ender
|
Requesier Ben Livshts Assignments Pencing Review. 10 Review submissions
HIT Expiration Dale: Mar 3 2014, 09-10 PMPST Reviewed Assignments o
Reward sa10 Remaining Assignments 0 Add assignments
Assignments Requested 10 Remaining Time: 2days 6 hours Ad fime
Height survey Delete this HIT
Requester Ben Lishis Assignments Pending Review: 0
HIT Expiration Dafe: Feh 28.2014, 09:38 PM PST Reviewed Assignments 85 Download resuls
Reward s0.10 Remaining Assignments s
Assignments Requesicd: 200 Remaining Time. Expired Add fime
Employment survex Delete this HIT
Requesier Ben Livshits Assignments Pending Review: 0
HIT Expirsfion Dafe: Mar3 2014, 01:56 PMPST Reviewed Assignments 10 Downiosd resuts
Reward s010 Remaining Assignments 0 Add assignments
Assignmens Requested. 10 Remaining Time. 1.day 23 haurs Addtime
emoaraphic survey Deletethis HIT
Requesier Ben Livshts Assignments Pending Review: 0
HIT Expiation Date: Feb 18:2014, 1253 PMPST Reviewed Assignments: 1000 Download resuts
Reward s0.10 Remaining Assignments: 0
Assiguments Requesied: 1000 Remaining Time. Expied Add fime
Brofessionsl suve Deletethis HIT
Requesier Ben Livshts Assignments Pending Revew: 0
HIT Expiration Date:~ Feb 162014, 1214 PMPST Reviewed Assignments 50 Download resuts
Reward s0.10 Remaining Assignments 0
Assignments Requesied: 50 Remaining Time: Exired Add ime
V|




IS THIS NOT A SOLVED PROBLEM?

SurveyMonkey |

Create surveys Analyze your survey Track your results
anywhere, anytime. results on the go. in real-time.
eseec T 4:21 PM 3 100% N 0000 T 4:21 PM 3 100% . sees0 T 4:21 PM % 100% .
4 Edit + .. 4 Analyze C e < Customer Feedback S... (7, -
[2a] Add Logo SHOWING: 312 of 312 Responses Status: OPEN O

1. How well did the customer service
Customer Feedback Survey agent answer your questions? 3" 2 2 8 8

1. How well did the customer service
agent answer your questions?

Total Completed
Responses Responses

Edit
a Send

Analyze

() Extremely well
) Very well
() Moderately well

() Slightly well

() Not at all well

Answered 312 Skipped 0

-}~ Add Question
Extremely well 18% 56 Completed Responses 288

Add Page ! .
Very we 35% 110 Completion Rate 75%




OUR FOCUS IS ON AN END-TO-END PROCESS
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KEY DIFFERENCES BETWEEN THEM AND INTERPOLL

Lack of programmability

InterPoll is considerably cheaper

We give statistical significance to the results through unbiasinging
and power analysis



A SMORGASBORD OF TOPICS

|
Human and /
\ machine ‘

.~ computation
\  combined

)
\/\. /\ Crowd-

sourcing

\

{‘ Statistics

g

\

f ‘ /
™ Privacy

|
\
\
\

\ /
\/\//—

y
/\ Database “
N and PL r

| optimizations |
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One of the wonderful things about InterPoll is that
it brings together research fields that are
not frequently combined.

N\
/
\

This requires researchers who are not afraid to

step outside their comfort zone.
X
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“Experimental psychology is
the study of the college sophomore™

Quinn McNemar, 1946
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Not everything can be assessed through computer-based
polling, but many things can be.

¢\ \
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Recent studies show that online polling is frequently
better than RDD polls and are good at avoiding the



TANYVIANYIANYIANYIANYIANY/,

; Qﬂ&ﬂ&ﬂ%ﬂ%ﬂ\ﬂ% ;

AVAIANVIANVIANVIANTVIANT IANT J AN

Recent results suggest that online polling is actually cheaper, faster, and
is devoid of some of the biases such as the interviewer bias present in
traditional face-to-face or telephone surveys.

Moreover, in recent years, traditional random-dialing surveys suffer from
the fact that young people often do not have a land line.

\
J



COSTLY... ESPECIALLY AT SCALE

SurveyMonkey Audience pricing

A technology accessory company wants feedback on their latest iPhone case design.

They have a 14-question survey and would like 200 responses from an audience of
only female iPhone users, delivered on the 2-businsess day schedule.

14 question survey

2 specific targeting
options added

2-business day
turnaround

Project cost for 200
responses

$1.50 per response

$1.25 per response (Gender targeting & iPhone
ownership targeting)

$1.00 per response

$750.00 ($3.75 per response)

Instant.ly cost per completed survey

14

12

o

©

Cost per completion, in $

10

20 30
Number of questions asked

40

50

16



MECHANICAL TURK (MTURK)

Our main backend is Mechanical Turk Hent surex
Requester: #BHEEEE (anonymized)
Generally can get answers to most polls s R
° Assignments Reguested: 200
for $..I O/Survey Completlon Description: Height survey
Keywords:

Latency drops as a result of higher

What is your gender?

rewards, but the quality generally T "
doesn’t seem to increase Wil & your ShncEy?
White alone v

InterPoll takes care of creating
appropriate HITs, generating XML forms
for the Ul that appears on Mechanical
Turk and collecting the results

What is your height, in inches (please type in 510 if your height

is 510" or 60 if your height is & feet) ?
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omputation is a wide open problem in programming languages.

How to integrate human and computer ¢

amless language extensions.

LINQ to provide se

Our approach is to use

one program with long-running crowd operations?

d. How does

emain unaddresse

But many topicsr

omputation?

one combine lazy and eager ¢

How does
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Uncertain<T>
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HOW DO YOU WRITE THIS KIND OF CODE?

GeoCoordinate Location;



HOW DO YOU WRITE THIS KIND OF CODE?

~anC inata | crom

Uncertain<GeoCoordinate> Location;

24



Uncertain<T> is an uncertain type abstraction.

It encourages developers to
explicitly reason about uncertainty.
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SYNTAX AND SEMANTICS

Uncertain<GeoCoordinate> LastLoc = GPS.GetlLocation();

A variable of type Uncertain<T> is a random variable,
represented by a distribution

Gaussian distribution 3 D Raleigh Distribution Arbitrary non-continuous functions

26



PROGRAMMING WITH Uncertain<T>

Uncertain<double> Speed

X

Dist / 5;

Or more generally, Z=X + Y, if X
and Y are distributions.

If x is a sample of X
and vy is a sample of Y
then x+y is a sample of X+Y **

*if X and Y are independent

27



BAYESIAN NETWORK REPRESENTATION:

() &

Sampling function for E recursively samples children.

28



TESTING DISTRIBUTIONS

if (Speed > 4) print("Great job!");

| [ J
0 2 4 6 8 10

Speed (mph)




TESTING DISTRIBUTIONS

if (Speed > 4) print("Great job!");

4 mph

/

0 2 4 6
Speed (mph)

8

10

30



TESTING DISTRIBUTIONS

if (Speed > 4) print("Great job!");

4 mph

/

/ Pr[Speed > 4]

0 2 4

6 8 10

More likely than not that Speed > 42 Speed (mph)

31



TESTING DISTRIBUTIONS

if (Speed > 4) print("Great job!");

4 mph Pr[Speed > 4] > 0.92
At least 90% likely that Speed (mph)

Speed > 42



TESTING DISTRIBUTIONS

if (Speed > 4).Pr(0.9) print("Great job!");

null hypothesis . Pr(Speed > 4] < 0.9

alternate hypothesis | . PriSpeed > 4] > 0.9
—_———

approximate!

How many samples? Too many = too slow
Too few = too noisy

Sequential sampling: sample size depends on progress



| BAYESIAN NETWORK ESTIMATION

A and B depend on X — not independent — take one X sample not two!




INCORPORATING DOMAIN KNOWLEDGE

0.25 —Prior
- Likelihood
0.20 mmmms Posterior
> 015 rori likelihood prior
) posterior J /
3 S Pr|E|H| Pr[H
0 0.10 Pr|H|E] = r|E|H] Pr[H]
Pr|E]
0.05
0.00

Location
Uncertain<T> language semantics implements Bayes Rule

35



GPS SPEED

60

50

40

30

Speed (mph)

20

10

0

—— GPS speed

I RV ST
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Time



GPS SPEED

60
50
40

30

Speed (mph)

20

10

— GPS speed (95% CI)

Time
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GPS SPEED

60

—— GPS speed (95% CI)
— Improved speed (95% CI)

50

40

30

Speed (mph)

20

A TN A

“‘\ J\,‘l M

"‘*‘\_ !

Time
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Uncertain<T> i1s an uncertain type abstraction.

It encourages developers to
explicitly reason about uncertainty.
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BRINGING IT ALL TOGETHER

rrremn
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BUILDING INTERPOLL APPLICATIONS




SOCIAL SCIENCES

What do you think about
race relations in America
today?

What is the prevalence of
depression in men vs.
women?

What do you think about

How near-sighted . ..
doctor-assisted suicide?

are people over 50

Which video game console Do you itemize your taxes o
do you prefer? Xbox use the standard
One /PS4 /Both/Neither) tax form?

Do you think that affirmative
action as part of college
admission is a good idea?



HEALTHCARE SURVEYS

How many hours of
sleep have you gotten on
average in the past
month?

Do you feel that you
get enough sleep?

How is duration of sleep
correlated with coffee intake]

Are parents satisfied

for college students?
with the amount of sleep

they get?

Are men more satisfied

than women?

For people between

30-45, do they find

medical providers by
word of mouth?

Is Yelp a trusted
source of healthcare
recommendations?

Which is worse for your
health: alcohol, tobacco,
sugar, or marijuana?



MARKETING

Are men or women
responsible for shopping for
pet food?

Do people between
20-30 play more video
games than those between
30-452

Which video game console

do you prefer?

What percentage of
the population between 30
and 50 use both cable and

streaming services like

Netflix2

Do you like the new

Microsoft company logo
better than the old Microsoft

Have you paid for a cableé
TV subscription
in the last year and, if so,

are you likely to have a Hul
What kind of jeans

do you wear?

subscription?

(Skinny /straight /loose, etc.

company logo?



POLITICAL POLLING

In cases of extreme
drought, should farmers
and food producers have
priority when allocating
water?

Should individuals obtain
permission to
photograph every
person in the photos they
take?

Are you in favor or
against raising the

federal minimum wage?

Do you think
Obamacare will make
things better or worse

for you and your
family?

How do you feel
about the direction of
the country?

How did you or will
you pay for higher

education (anything
post-high school)?

Should legalized
recreational marijuana
be required to be sold
with a warning label?



Demo: basic surveys




OTHER INTERFACE

Edit Survey

Jam Session Planning

Let's get together to make some music. Let me know when
you're free and what you play!

<

What's your name?

What instrument do you play?

When's best for you?

(®) Add New Question

' POWER VIEW

SkiResortMashup v2 - Excel i
POWERPIVOT

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW | DESIGN LAYOUT POWER QUERY
2 N |
s 160 @Y= [@E * | ==
ER Copy AlText Size ~ < ne
Paste Undo Redo Thema Image Transp. y | Refresh Relati ip Power Text Picture Aﬂange
3] Background - Image Position ~ v ‘ v View  Box
Clipboard Undo/Redo Themes | Background Image Data Insert Arrange
Ski Trip Planning »
e Pricing (2012)
1 f te T 13N0E NADONN rorest { 395 Hange - anver | rlc'ng
o ] e D >t | %
Traffic Center SugarBo > @
@ Sacramento { @ [
@ Stockton Gu“Valiq ar W % Grankbakken sk Resort [JESERO0N)
© Truckee " squaw Val|ey USA Carson City Donner s Rancn [JSSS00NN
2 en Ski Resort
J y Pine Homewood Mountain Resort -
| Colfax Alpine Meado! Nut g Coda St —
Homewood Moi Mountains My
Y Heavenfkd Lake Tahoe Tanos Donner [NISHESNNN
3 3 & SkiArea Name: Heavenly Ski Resort _
of} e 1 2 Traffic Center: Sacramento HewenySkiReon | g1
x ;“M Placerville 'e"ang? E SkiAcres: 4800 56400 i
eights - 7
SEVE Kirkwood () o
~ Folsom
x
EDIT QUESTION Mokl
Question 'What's your name? ento Wiiderness Sweetwater Sugar Bowl Resort _
g v Nationa T
" Toiyabe National Forest K
one St Nt fre e [
Question Subtitle v
Aipine Messows s ares IS
_Bridge
sauawvarey usa [ e ]
. £ Emigrant S O
odi Dodge Ridge Ski Owddevnr‘ ; s $20 349 $60 380 $100
Response Type Text Ancls ® Ziiods, © 2012 Microzok Corporation 1l
Required ¥ re Information Most Recent Road Conditions
Default Answer l:l Llpinel fead Ski A Tratfic Center Location Time Traffic inc Type Location Desc.
eiAcoa Hama Sacramento  Jefferson Bivd / Babel Slough Rd 03:15 AM Car Fire NB JNO 3/4 MILE
- 257 Sacramento Main St 05:18 AM  Assist with Construction RIO VISTA PD
Done | | Delete Question | rocstatmial Sacramento MmS30 / Still Meadow Rd 0302 AM Traffic Hazard wa
3 Sacramento Watt Ave / Don Julio Bivd 0358 PM  SILVER Alert FREEWILL BAPTIST CHURCH
i 9 Sacramento  Watt Ave / S Watt Ave 03:19PM  SILVER Alert WATT AVE IN SACRAMENTO
v Stockton 3330 N Ad ArtRd 03:19PM SILVER Alert STOCKTON CHP OFFICE
\ita Sierra at Shirley Meadows Truckee 10077 Frates tn 0315 PM SILVER Alert TRUCKEE CC
Share Survey | | Save and \."iew| | Close | ! mES paos HEEPMCOSURE of  Read
1982
No
I Badaer pass Ski Area ==

Power View Fields
ACTIVE ALL

I FactPricing
> [ Ski Areas

" TrafficCenters

Drag fields between areas below:
TILE BY

% VALUES
% UiftPrice

AXIS
SkiArea Name

LEGEND

& Traftic Center
VERTICAL MULTIPLES

HORIZONTAL MULTIPLES

47
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FUNDAMENTAL PROBLEMS




MOVING AWAY FROM SMALL AND
UNREPRESENTATIVE SAMPLES
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POWER ANALYSIS




POWER ANALYSIS

Determine the number of samples for a query

We can sample from the crowd sequentially until we satisfy or disprove our
hypothesis.

We will poll the crowd for more until our stopping criterion is reached.

The sopping criterion allows us to conclude that he hypothesis can be proven or
disproven with the required level of confidence.

51



EXAMPLE QUESTION: HEIGHT

GetPeople(GetDescription(), 2ee, : —
person people N_29

Once we remove the outliers

Height = person.PoseQuestion<int>(

"What is your height, in centimeters
"(if you know your height in inches, yo
"centemeters using a calculator h
"Please be careful when typing in your height. Inv:

)s

Gender = person.Gender, Whel‘e

Ethnicity = person.Ethnicity,

3
ere:

height = from person in height where

person.Height >=140 &&

person height
person.Gender == Gender.MALE

person.Height; person.HeighT <:220)
person height
person.Gender == Gender.FEMALE

person.Height; N:27

(males.ToRandomVariable( ) > females.ToRandomVariable(

Console.WriteLine("Males are taller than females.");




ARE THE TWO CORRELATED?

happinessData = person people

Hospital anxiety and depression scale (HADS)

Consider = person.PoseCodedQuestion( NOI’mCII 0-7
"I feel tense or 'wound up'", Tuple< M"d 8_] O

Enjoy = person.PoseCodedQuestion(

"I still enjoy the things I used to enjoy", Moderate (] 1-1 4)
Awful = person.PoseCodedQuestion (

"I get a sort of frightened feeling as if somet Severe (] 5—2])
Laugh = person.PoseCodedQuestion(

"I can laugh and see the funny side of things",

Worry = person.PoseCodedQuestion( RAW DATA FROM MTURK

"Worrying thoughts go through my mind",

Cheerful = person.PoseCodedQuestion( ANXIETY VS. DEPRESSION
"I feel cheerful”, Tuple<
Sit = person.PoseCodedQuestion( is
"I can sit at ease and feel relaxed", E ia
Slowed = person.PoseCodedQuestion( i3
"I feel as if I am slowed down", Tuple< 1 ? o
Frightened = person.PoseCodedQuestion( 11 ? ? ?
"I get a sort of frightened feeling like 'butte 10
data happinessData : S 1 Z T s
= o O+
Anxiety = II7: o o
data.Consider + data.Awful + data.Worry + 5 o 00
data.Sit + data.Frightened + data.Restless + data.Panic, r fo R o
Depression = data.Enjoy + data.Laugh + data.Cheerful + data.Slowed + o P
data.LostInterest + data.LookForward + data.GoodBook, E & &
Gender = data.Gender, 2
Income = data.Income, 1 9 b s
Education = data.Education, g1 2 .3 Q6 9 & 9 0 11 12 13 1215

Ethnicity = data.Ethnicity,
Employment = data.Employment,




DOES MONEY BUY HAPPINESS
(OR AT LEST TRANQUILITY)?

Are rich more anxious than

person scores

person.Income == Income.INCOME_35_0@e_TO 49 999 || poo r?
person.Income == Income.INCOME_75_©@e_AND_OVER ||
person.Income == Income.INCOME_50_©6e_TO_74 999

person.Anxiety;

person scores N =105

person.Income == Income.INCOME_1 TO 4 9@ ||
person.Income == Income.INCOME_1© @@e_TO_ 14 999 ||

expected value for poor=8.5714,

person.Income == Income.INCOME_15_©e6_TO_24 999 o —_
person.Anxiety; eXpeCfed value for r|Ch—7.96] Q

(rich.ToRandomVariable( ) < poor.ToRandomVariable( ))




DEBATES: INTELLIGENCE SQUARED

MILLENNIALS DON'T STAND A CHANCE

DEBATE DETAILS

THE PANEL

RESULTS

Task Outcome Power Cost
MilennialsDontStandAChance No 37 $3.70
MinimumWage No 43 $4.30
RichAreTaxedEnough No 51 $5.10
EndOfLife No 53 $5.30
BreakUpTheBigBanks Yes 73 $7.30
StrongDollar No 85 $8.50
MarginalPower No 89 $8.90
GeneticallyEngineeredBabies Yes 135 $13.50
AffirmativeActionOnCampus Yes 243 $24.30
ObesityIlsGovernmentBusiness No 265 $26.50

55



CONVERGENCE CURVES: SEQUENTIAL PROBABILITY RATIO TEST
(SPRT) OR WALD, 1945

o
Sequential probability ratio test: To implement " bl
this, we build a sequential acceptance plan. Let Hj :
p+eand Hy : p— € where p = 0.5 by default and
can be overloaded by a programmer. Uncertain(T) B
calculates the cumulative log-likelihood ratio for each =O=Milennials
sample: MarginalPower
0.5
«-O=BreakUpBigBanks
Ap =klog(Ha/Hy) + (n — k) log(Ho/H 4) —
where n is the number of samples taken thus far and s »
k is the number of successes out of those n trials. If
A <log(alpha/(1 — alpha)) =q N
then Uncertain(T) evaluates the conditional as false i i 89, -3.003607796
while if
-2.5
Ar > log((1 — alpha)/alpha) =]
O
the conditional is true. e

1 357 91113151719212325272931333537394143454749515355575961636567697173757779 8183858789
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BE CAREFUL WITH YOUR PARAMETERS

As we vary the confidence

As we vary the probability
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TAXATION, BY GENDER AND INCOME

ONo BRich are taxed enough ONo HRich are taxed enough
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TWO MORE CONUNDRUMS

Affirmative action does more harm

than good We should break up the big banks

70 BmYes No

N
H
H
w

—

19$
oL$

64 L,
60 100%
90% 1
50 80%
No ® More hard than good 70% | 4
40 35 60%
50%
30 40%
30%
20 200/0
10%
10 8 ° 0%
2 2 . ;
0 |

No high school High school or Some college, less Bachelor's degree
diploma equivalent than 4-yr degree or higher

Swodu| oN

66'6$ ©4 000
71$ ©+ 000

1

-

666'7£$ 4 000'05$

6
666

J3A0 pup OOO'SL$



PRIORS FOR THE CROWD

Instant.ly crowd US census




SEGMENTS OF THE CROWD LOOK DIFFERENT

Gender Breakdown

B India

B United Stst=s

Female Male

anos Ipeirotis, 2010
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THE UNBIAS OPERATOR

photoAttitudes person people

Used = person.PoseQuestion< >
"Have you ever hired a professional
WorthIt = person.PoseQuestion< >(
"Do you Teel the money you spent was
Quality = person.PoseQuestion(
"How would you rate the qualltn of the pictures
"\u2685", "\u2685\u2685", "\u2605\u2605\u2685",
HowLikely = person.PoseQuestion(
"How likely are you tc '
"Very likely"™, "Somewf
WhatDidYouEnjoy = pers mturk = MTurkPriors.DefaultPriors;

“What did you most enj census = CSPSlicedPriors.DefaultPriors;

(

photograph

worth the

ectedAttitudes = Unbiasing.Unbias(photoAttitudes,
.HowLikely,
.Gender, mturk, census);




UNBIASING IN INTERPOLL

0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050
0.000

B Biased response

]
I'm not sure

Somewhat likely

O Unbiased response

Somewhat unlikely

Very likely

Very unlikely
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LOCAL OPTIMIZATIONS

person height
person.Gender == Gender.MALE
person.Height;

Poll twice?

Poll once and reuse the population?

females = person height
person.Gender == Gender.FEMALE
person.Height;

unemployed =

Seremr A pEaTe Dead code — reason about collection

person. Employment==Employment.WORKED_FULL_TIME_YEAR_F R . .
person; properties and query/code interactions

( person unemployed)

(person.Employment == Employment.DID_NOT_WORKI)

Console.WritelLine("dead code");
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CONDITIONAL BLENDING

var unemployedFemales =
from person in people

var unemployed =
from person in people
: person.Employment==Employment.WORKED_FULL_TIME

where
person.Employment==Employment.WORKED_FULL_TIME_YEAR
person.Gender == Gender.FEMALE
person;

var person in unemployedFemales)

Console.WriteLine("unemployed female: {@}", person);

<




CROSS-CROWD SAMPLING STRATEGIES

Having more than one crowd can help us Specific optimizations
assess the issue of ignorability: does the

fact that we are polling online affect the
outcome? “US -> India

Test respective biases brought about by *US and India, blended

different crowds *US during the day, India at night

*Use India to find missing population

Provide answers for different population segments
mixes: 70% Indian, 30% American
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MORE OPTIMIZATIONS

Can we cache answers to common
questions and reuse them across
surveys? Is that always the correct
thing to do?

Can we determine questions that are
time-sensitive?

Can we decide if keeping answers to
specific questions may lead to
privacy violations.

Can we determine questions suitable for
different crowds?

Can we determine if someone is likely to
cheat or compensate for the possibility
of cheating?
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ge

Gender
48 Female
24 Female
22 Male
31 Male
18 Male
53 Male
28 Female
50 Male
22 Female
28 Male
33 Female

2N Famale

EXPLORING THE DATA

Race Education Income
Two or m¢Bachelor's $75,000 ar Worked fl.| Married, g
Black or A'Bachelor's $5,000 to ! Worked le Never Mai
White aloi High schoc«$15,000 tc Worked le Married, S
White aloiBachelor's $35,000 tc Worked fu Married, S
White alot High schoc$1 to $4,9!Did not w¢Never Mal
White alo1Some coll¢$75,000 at Worked fu Married, S
Asian alonBachelor's $50,000 tc Worked le Never Mai
White alot High scho«$75,000 at Worked fuMarried, S
White alotBachelor's$1 to $4,9'Worked le Never Mai
White aloi1Bachelor's $10,000 tc Worked fu Never Mai
White aloiBachelor'sNo Incom¢Did not w«Married, S

Twen ar meSame ealle €1 +a €4 0tNid nat weNeaver Ma

Employmr Relationst Zip

98275
60638
81003
14226
77388
90606
98056
29730

6612
95776
89012

072260

Q R
Answer 9 Answer 1CAns:
From time Definitely Not

Not at all Only a littl Not

From time Hardly at ¢A litt
A lot of thiNot quiet : Yes,
From time Definitely A litt
A lot of thiNot quiet : A litt
From time Not quiet : Yes,
From time Definitely Not

From time Not quiet : Yes,
A lot of thiHardly at :Very
From time Not quiet : A lit!

Fram *ime Nat Atriet N at
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PIVOTCHART TOOLS

AWl SRS L <

PivotChart Fields ~ *

Choose fields to add to &~

report:

¥ Unbiasing h
Gender

v/ Response

v Value

Drag fields between areas below:

T FILTERS Il LEGEND (SE...

H ©- & - Howlikely2D - Excel
HOME  INSERT PAGE LAY FORMULA DATA REVIEW VIEW LOAD TES TEAM ANALYZE| DESIGN | FORMAT | Ben Li.. ~ <

Chart 1 - Je

A B C , D ,
1 —
2 —
3 Sum of Value Column Labels -7
4 |Response ~ |Biased response Unbiased response Grand Total
5 |I'mnotsure 0.1251 0.1237 0.2488
& Somewhat likely 0.372 0.3762 0.7482
7 |Somewhat unlikely 0.1215 0.1244 0.2459
8 Very likely 0.3338 0.3364 0.6702
9 Very unlikely 0.0435 0.0428 0.0863
10 |Grand Total 0.9959 1.0035 1.9994
11
12 Sum of Value
13 |
14 Unbiasing vY
1 5_ M Biased response Unbiased response
16 | 04

17 | 0.35

18 03
| 0.25

1971 52
20 | .15
21| o1 I I
0.05
22_ . [

23
~ I'm not sure  Somewhat likely  Somewhat Very likely Very unlikely
24_ unlikely
25
- Response ~
26 |
Chart | Howlikely2D | ® P4

Unbiasing ¥

= AXIS (CATE.. 2 VALUES

Response ¥ Sum of Va... ¥

Defer Layout Upda.. UPDATE



INTERFACES

EuUsing

cnamespace Microsoft.Research.RiSE.InterPoll
E
= public partial class Runner

{

[TestMethod]
public void EmploymentSurvey() {
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CONCLUSIONS

InterPoll: a system for large-scale
crowd-sourced polling

Geared toward

“ Developers who want to incorporate human
data into their applications

= But also social scientists
* Marketing professionals

* Campaign pollsters

Have explored power analysis
and are doing experiments
on unbiasing

and various optimizations
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