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Announcements for Today

» We have asked for permission to increase the class size

to enroll about 100 people from the waif list.... Stay
tuned

> We will try using Google forms today

> Slides and notes from lecture available online at
http://ds100.org/fal9

» HW 1 is due 11:59 Wednesday Sep 4
» Office hours are found at hitp://ds100.org/fal?/calendar



http://ds100.org/fa191
http://ds100.org/fa19/calendar
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START SIMPLE

QUESTION:
What is the typical family size (children only)?



START SIMPLE
DATA:

Survey of all 250 students enrolled in Data 100 in Fall
2017 and asked their family size
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START SIMPLE
ANALYsis: L
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DETOUR;:

Why Is the sample mean such
a desirable summary?¢
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Summarizing the Data
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Refresher
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The Sample Average Minimizes
Empirical Risk

- > (- ) <= - > (i — o)

This is the Sample
Variance
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Consider the Question Carefully

What is the typical family size (children only)?

How well can we
measure thise

What are we frying
to measuree
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Focus the Question
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Focus the Question

The Question gives focus to the Population that
we want fo study
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How Well Does our Dafa 100 class

represent the group of intereste  +,,. wo la
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According fo Pew Research Center

fese“ rove e How might this impact
the Data 100 average?

14
\A ’ 26
19

22

{/M 20 The data used in these analyses are

38 46 = designed to assess women'’s fertility, and as
\J l/‘) 32 such a “*mother” is here defined as any
23NV U Wiv H H woman who has given birth. However, many
\ _ , women who do not bear their own children
S Lessthan  High school Bachelor's Postgraduste
\ é\ ) high school graduste/Some  degree degree

e are indeed mothers.

http://www.pewsocialtrends.org/2015/0
PEVRESEARCH GENTER 5/07 [family-size-among-mothers/
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Population of Interest
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Population of Interest

Access the Population
through the Frame
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Population of Interest

The Sample is a subset
of the Frame
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Sample = .
Sampling Frame = Scenario: Census

Population
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: _ Scenario: Access fo
Sampling Frame = all members of the
Population Population when

Yelgglelligle
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Sampling Frame = Scenario:
Nelgglells Administrative Data
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: Most Common




How are the data generatede

» What is the population of inferest?

» What is the sampling frame®<

> Eiow are the data generatede LW Lo\
tury ovv Focud

BRSNS, ﬂ/bméﬁ%
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DETOUR:
1. The simple random sample
2. Why Is a probability sample

SO desirablee
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The Simple Random Sample

» Suppose we have a population WI@ijecfs
> We want to somple@f them

> The SRS is a random sample where every unique subset
of n subjects has the same chance of appearing in the

| sample
» This means each person is equally likely to be in the
sample ({Qca\\ ij_
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The Advantages of a SRS

» Representative: The sample tends to look like the
population

> Statistics based on the sample fend to be close to
statistics based on the population

» We can provide typical deviations of sample stafistics
from population values.

» AND MORE... |
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Start Simple

» Suppose our population contains only 10 mothers and
we fake a Simple Random Sample of 3 for our survey.
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1 2 3 4+
(Lia‘,s Count 2 4 3 1

Proportion 20% 40% 30% 10%

— X; The number of children for the first mother chosen

—

X, The number of children for the second mother chosen

X3 The number of children for the third mother chosen

Q.'\V\d.o”h VOV’Y{A uja

Wz AR (Gnows bt v Wil gt


Deborah

Deborah

Deborah

Deborah

Deborah

Deborah

Deborah

Deborah

Deborah


_ Number of Children

Formal Set Up 1 2 3 4+
Count 2 4 3 ]
Percent 20% 40% 30% 10%

The number of children for the first mother chosen

_ Probability Distribution
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_ Probability Distribution

X 1 2 3 4+
P=x) o HYp o Yo

X1 The number of children for the first mother chosen

What is the expected value of X; ¢

E(X1) % X P(wé)
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X, number of children for the 2" mother chosen

_ Probability Distribution
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X, number of children for the 2" mother chosen
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DETOUR CONTINUED:
Why Is the expected value a

desirable summary of a
orobabllity distributione




Random Variables

Random Variables: Xy, Xy , ..., Xy, Dy Goinera|

Random ERROR: X; — ¢, X, — ¢, ..., X,y — C ><“C,
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Summarizing the Probabillity Distributfion

EXPECTED LOSS:

AkARSK EII(X — )] = E[(X — 0)2]
Minimize the risk E(X - MX\"' MX) ’CY’

ke oSy woa o) ond subtud ELX)
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Properties of Expected Value
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The Expected Value Minimizes Risk
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This side is the
Variance
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Data Lite Cycle

Data
Design/
Generation

Probability Samples give us

Representative Data where
the sample average is well

behaved and an accurate
estimate of the population

average

Generalization




Sampling Frame = Scenario:
Administrative Data




Can we make up
for no Probabillity

Sample with Big
Datae




Sample and Population Averages

The gap between these is based on three things:

» Data quality measure (the correlation between the
sampling technigue and the response)

» Data quantity measure (how big is the sample relative to
the population)

» Problem difficulty measure (how variable is the response)

Meng 2018, Annals Applied Probability



Sample and Population Averages

» Probabillistic sampling ensures high data quality by
eliminating selection bias and confounding

» When combining data sources for population inferences,
those relatively tiny but higher quality sources should be
given far more weights than suggested by their sizes.

Active Area of Research Area



Large Administrative Data vs Small SRS
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Data Life Cycle
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