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Q‘ Introduction

¢ What does the data look like:

Description | SubTotal | Clothing |Electronics | HomeFurnish | Housewares | SportingGoods | Toys&Games

ER
Friends

Frasier

Jesse
Ally_McBeal
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e What cllents want?

Overall objectlve. demographlc information of the |
audience of the S shows. e P

Age
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¢ More data...) e

Description SubTotal Cloth Elec Home House Sport Toy

18--24
25--34
35--44
45--54
55--64

65--over

Clg_Grad

Attd_Clg

High_Sch

No_High_Sch




1. The demographic information in the data set is NOT about
the audience of the shows. PREC————
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Similar plots can be made for Education, Marital Status,
Employment, Income)
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@ Introductlon

¥ Data exploratoryP

ER_Ircome123

30K—more 10K——20K

AllyMcBieal income12)

L )
30K—more 10K—20K

ncome123

30K—maore 10K—20K

ncome123
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Simulation with External Data




External Data
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&> Ssimulation with

Problem _

1.we onlny, have rﬁafrgi-nall di'stributions "fbl? each | 'categbry,'
but we really want to know joint distributions.

2. We don’‘t have a good way to construct confident
intervals.

Solution: Create simulated dataset with external data
set.




Q‘ Simulation with External Data
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Aim: The created data set should support all of the margmal
distributions. -

Source: American Community Survey provides observed joint
distributions for all demographic categories.

Assumption: Correlations in provided data set are similar to
those in all of the United States)




External Data

Q‘ Simulation with Ex
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Create data seti
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¥ Reyujetnartate data:
» tre rengiddbdistdbutévasraie thatdhtal.
© Iss@edte one record for each combination in the data and then calculate

- IMEIERbonR26R G¥fbuting power.
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| Assign »
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Create data set
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Q‘ Simulation with Extern
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(t:reate data seti ’ ‘ | Variables ’ ' L

Estimate

¢ Create initial ‘guess’ for each weight based on ACS. Apply to
Nielsen data.

© Adjust weight for Category X such that marginal distribution
matches, then for Category Y, Category 2, etc.

¥ Each adjustment causes weights in all other categories to be off,
so they must be adjusted. Multiple iterations results in ‘correct’
weights.

© Then, perform similar, iterative process for watching shows and
purchasing products.

?
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External Data
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¥ Repeat this process several times to generate a point estimate and
standard errors



Q Simulation with External Data

1. The trial for only a couple of demographic categories; for 1

product, and for 1 TV show takes a long time (20 minutes).

Ridiculous amount of computing time/power would be needed
for the whole data set.

2. The estimated demographic distributions that watched each
show were almost exactly the same each run.

Example: 18,137.28 versus 18,137.31

?
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Ordinary Least Square
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&> Ordinary Least Square
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‘Question to answer\]

1. To find the conditional probability within each
demographic subgroup conditioned on the people who
watch one of the five TV shows.

(Ex: the probability of ER’'s audience’s salary between 60k to 75k)

2.Reversely, if we know a single demographic feature of a
person, what is the probability for it to watch each TV
program?

(Ex: the probability of employed female to watch ER.))
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¢ Process for the ;1§?'.pr0blem

™

' preparation

¥ We are dividing the 29 demographic variables into several
subgroups, such as age, education, income, etc.

© From the dataframe, we know how the purchasing behavior is
distributed within each of the subgroups and the purchase
distribution of each of the five TV shows.
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Subgroup Description

6 categories

18--24

25--34

35--44

45--54

55--64

65--over

College_Grad.

Attend_College

High_School

No_High_Sch.

Total_Male

Total_Female

Employed_Male

Employed_Fem.

Ordinary Least Square

€ € € %

Full_Time

Part_Time

Unemployed

Single

Married

Div/Sep/Wid

Parents

75K--more

60K--more

50K--more

40K--more

30K--more

20K--29K

10K--20K

under_10K

&
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¢ Process for the f:l%?lpmblem

' preparation

¥ Without loss of generality, we will demonstrate the estimation
between the second employment subgroup and the TV show "ER".

% The second employment subgroup has three categories: full time,
part time, and unemployed.



Q O dinary Least Square
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¢ Process for the j':l'»s;?"problem

clothing | electronics home house sporting toys
D1
D2
D3
ER
0 110363 © Denote the marginal distribution of the

three categories (full time, part time, and

N2 11047 unemployed) are D1,D2,D3, respectively.
N3 64412 % Each of the three categories have Wi
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¢ Process for the f:l%?lpmblem

Establish
Sum square
functipnf

Assign P | i
’ ‘to each TV |

™

' preparation

¢ F=|W1*P1*D1+W2*P2*D2+W3*P3*D3 ~-(W1+W2+W3)*TV1 |2
Minimize F where P1+P2+P3=1.

© The objective function is a homogeneous quadratic function of P1,
P2, P3.

¥ We have two constraints:
P1,P2,P3 are all non-negative.
P1+P2+P3=1
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¢ Process for the j':l'»s;?"problem

clothing | electronics home house sporting toys

D1

D2

D3

ER

110363
11047
64412
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¢ Process for the f:l%?lpmblem

—

. : N Establish |
Data \] Assign P 1 | W . Solve the 1
' preparation l ’; ' e aeduare |> |

to each TV function

| . function

¥ We could solve this problem by using the "optim" function in R.

© By minimizing this kind of quadratic target function, we can
calculate the estimate of the conditional distribution between
every subgroup and every TV show.



Ordinary Least Square
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© Process for the 2"" problem

The method for the 2'“’ problem is the same as in the 1“ |
problem. . RER

The only difference is we assign P I:oSTVshbws under each
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Conclusion

Probability

Probability

L 2

10- 10-20 20-30 30-40 40-50 50-60 60-75 75+

Income in Thousands

College Graduate No High School

Education Level
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Friends

Probability

10- 10-20 20-30 30-40 40-50 5060 60-75 75+

Income in Thousands

=
=
=
=
=3
a

z
o
@©
e
<)
iR

College Graduate  High School ~ No High School ~ Some College

Education Level
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Frasier

Probability

10- 1020 20-30 30-40 40-50 50-60 60-75 75+

Income in Thousands

=
=
8
=
=3
a

Z
=
©
Q
o
o
o

College Graduate  High School No High School ~ Some College

Education Level




Jesse

Probability
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Ally McBeal

Probability
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¢ Conditional on Age

Ages 25-34 Ages 35-44

Probability
Probability

00 02 04 06 08 10

00 02 04 06 08 1.0

T T T T T T T T T T
Ally McBeal ER Frasier  Friends Jesse Ally McBeal ER Frasier  Friends Jesse

TV Show TV Show

Ages 45-55 Ages 65+

Probability
Probability

00 02 04 06 08 10

00 02 04 06 08 1.0

1 T T T T T T T T T
Ally McBeal ER Frasier  Friends Jesse Ally McBeal ER Frasier  Friends Jesse

TV Show TV Show
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00 02 04 06 08 1.0

Unemployed Male
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Ally McBeal ER Frasier  Friends Jesse

TV Show

Employed Male
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Ally McBeal ER Frasier  Friends Jesse

TV Show

Probability

Probability

00 02 04 06 08 1.0

00 02 04 06 08 1.0

Unemployed Female
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Employed Female
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€ ‘Condi»i:-io‘n;a’lﬁ-'»bri"Mar'it'al Status/ Parent

Probability

Probability

00 02 04 06 08 10

00 02 04 06 08 10

Ally McBeal ER Frasier  Friends Jesse

TV Show

Divorced/Separated/Widowed

Ally McBeal ER Frasier  Friends Jesse

TV Show

Probability

Probability

00 02 04 06 08 10

00 02 04 06 08 10

Married

Ally McBeal ER Frasier  Friends Jesse

TV Show

Parent

Ally McBeal ER Frasier  Friends Jesse

TV Show
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