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1 #MEZE%

Textbook and Assessment

##F Textbook

David S. Moore, George P. McCabe, and Bruce A. Craig, Introduction to the Practice
of Statistics, 6th edition, 2006.

iz F I Grading
o 1Bl Homework: 10% (3Z5eitELiEsy, AESZIEAD)

Grades are based on completion. Late submissions are not accepted.
o SLIEIN Lab Exam: 45%

« 2 Written Exam: 45%

f—y N

2 Stata F3I&EIR
Stata Learning Resources

« B Stata Muf Official Stata Site: & & A JFAE ML, B Stata
W 7help” BE1E4H.
Good for introduction and looking up commands. The online help file is more

detailed than the one from "help command” in Stata.

« UCLA Stata Modules: $#&{t& B8 AL 20 .

Has the best basic introductions to data management.
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3 ZitEEse

A Brief History of Statistics

* 1: Geit2#fa 2 A Brief History of Statistics

3z English
3o Origins

Geib N T ik N BN 3T
P

The earliest origins lie in the desire of rulers
to count inhabitants or measure the value of

taxable land.

298 - 15BA%F (1620-1674)

John Graunt (1620-1674)

HRRGRE A I E . JET R
FERHCE, TRLABLA O Gt
.

First began systematically reviewing weekly
bills of mortality (births, deaths, causes) in
London, marking the beginning of modern

population statistics.

HE A Sk RSt

History of Statistics in China

Bz, HREUFEL” FE 4
TS, T RICE R

Starting from the Qin dynasty, the cen-
tral government used the "Hu Bu” (Ministry
of Revenue) to collect household and land

statistics for taxation.

4 Fa—ZitE?
What is Statistics?
E X Definition
NELHE R EREUE B SR
A way to get information from data.
R4 %1t Descriptive Statistics
TEE AT AR . B ERIH A .

The collection and description of data.

« T EH Methods:

— K3 Graphs: FARE bar chart, B 7Kl histogram, B K scatter plot
— B FHE Numerical Summaries: $J{ mean, Fr#E% standard deviation
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RS2t Inferential Statistics
FE T REAST RARHEA T HEWT o

Making inferences from the data about a population.

o L EM Theoretical Basis: fiF:4) 4 sampling distribution, AL T1% re-

sampling method

o FEJFE Main Methods: {ii1 estimation, AL hypothesis testing

5 BIRGREER

Populations and Samples

X 2 BAR SRR A& Basic Concepts of Populations and Samples

N ARIE English Term 812 Description
pERN Population B S R GIEfrs I8 A

RK, HI LR,
The group of all items of interest;

frequently very large; sometimes in-

finite.

FEA Sample A o el R — 0 B
A set of data drawn from the pop-
ulation.

S Parameter IR BAREHIE &, WEARIE p.

A descriptive measure of popula-
tion characteristics, e.g., population
mean fi.

giit = (Sample) Statistic FIRFEARFIE N &, WA 2.

A descriptive measure of sample

characteristics, e.g., sample mean Z.

X+ Key Example

WFFETE 2 AR 2025 Ja BV AR TS 55 .
To study the starting salary of the first job for Xi’an Jiaotong University graduates of
the class of 2025.

e &K Population: AT 2025 JEIEAE KEENLAE,
All XJTU graduates of the class of 2025.
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Population Sample

Statistic

Parameter

Populations have Parameters,
Samples have Statistics.

1: Populations & Samples

o #ZK Sample: FENLIHEL 200 4 5L A
A randomly selected group of 200 graduates.

o ¥ Parameter: T M EREIEE 1o

The average starting salary of all graduates (u).

« 48 Statistic: 200 A BV A I EHT 2.
The average starting salary of the 200 sampled graduates (z).
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S&P 500 7~fil: ¥ vs. it E
S&P 500 Example: Parameter vs. Statistic

SRIZE Population Setting: FTH S&P 500 fe & A 5=
The target population is all stocks in the S&P 500 index.

* 3: S&P 500 ZH 5 i =R HIS&P 500 Parameter and Statistic Examples
##1& Description 9% Category | JRE Reason
FIrfT 500 3¢ S&P 8B E K35 | 281 Parameter | $iiR | SAAKHE
The average price/earnings ratio for (describes the population)
all 500 stocks in the S&P index.
LAEPTH S&P 500 FRBUKE T T | ZH Parameter | ik 1S ARHIE
307 B2 B EE A1)
The proportion of all stocks in the (describes the population)
S&P 500 index that had negative
earnings last year.
BEALHREL ) 50 ST SR RERAROC | Gt & Statistic | iR T FEARHE
JIC S T EE 451

The proportion of energy-related (describes a sample)

stocks in a random sample of 50
stocks.

LM NHEFI 20 SOBRER~FI R | Siih& Statistic | i T REARHIE
e

The average rate of return for 20 (describes a sample)

stocks recommended by a broker.
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6 HIERBSFKIR
Types and Sources of Data

F 4 BRI 5RIETypes and Sources of Data

HaEanl Data Type Fh 3z i+ English Exam-
ple
VB HE Survey Data o [ i B 5 %5 9% | China Health and
WA (CHNS) Nutritional = Sur-
vey (CHNS)
1T B Administrative Data | EFE HAE 5T | U.S. Birth and
Hls: Bk &5 4s | Mortality Data;
i NCMS claims
data
KA "Big Data” Yelp HISEEEE; | Yelp Open
JE /R AR ZE H#E | Dataset; Nielsen
A E7 Retail ~ Scanner
Data

7T REEFRORITE
Statistics in the Age of Big Data

« BH Phenomenon: HLFIL3fE5” S AKHE" ORISR 5 TREL .

With widespread electronic recording, "population” data are increasingly available.
o WG IKIAEE Inferential Statistics Still Relevant:

— BIF Example: BRCH R LGSR, (BT —XKIETAT I FH T D
SEEHE AT T -
Although your entire purchasing history might be online, your next purchase

is not yet. We still need to use previous data to infer the future.

— M New Perspective: T[¥” FrE N KAT A MONEMAR, 7 CSEl
I SEAT " MONREA
Think of all potential purchasing behaviors as the population and those real-

ized as the sample.
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8 BWHIRIX
Common Pitfalls to Avoid
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X 5. WL %1% X Common Statistical Pitfalls
=X HRICHEIA English  Descrip- | #flF Exam-
tion ple
INEEAR JAEBRENLRE | 2T/ MEARBIERHLFE A | Drawing general con- | 7 iR B A
ZN RS L. clusions from small or | FL{FH.”
non-random samples.
Small/Non- "Rock stars
random Samples die young.”
WA IEAY By W 4R 77 SAF1E W %, | Biases in data col- | SE3 & i &
IR W2 lection, e.g., self- | #f i 25 H ¢
reporting bias. EER,
Poor Survey Experimenter-
Methods induced re-
sponses.
FARAETHER | AT EMKCHAEKRE | Two variables being | UK I itk 84 &=
—NEHH I correlated does mnot | 5 5 /K ¥ 1E
mean one causes the | A 5%, I 3£
other. Ji PR 2 RS
%A GRIR
BHED.
Correlation Drowning
Causation rates are

higher when

ice cream
sales are
high.
St vs. SL| ARAESUE LR E, HE | Aresult is statistically | # B % %
NS BrEZmfiN, WA SEPRE | significant but the ef- | fiff F ¥ 7
Mo fect size is toosmall to | M\ 75.0 FF
be meaningful. £ 75.2
(p <0.01)
Statistical VS. New teach-
Practical Signifi- ing method
cance increases
average
score  from
75.0 to 75.2
(p < 0.01).

9
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9 FZiIHFSHIENF

Statistics vs. Data Science

* 6: Gl 5HPER2E L Statistics vs. Data Science Comparison

g, Field 0Bt Pri- B ZE ¥ % = | fF Example
mary Goal Methodology

fegigiit v (B | ReE FVE A A T AR S | B R AE IR e 5

THEZGY) HEWr. HABRI R AT | e N (SRR S
SRR E DR

Traditional Statis- | Explanation Focuses on explaining | Studying how years

tics (incl.  Econo- data (generative mod- | of education affect in-

metrics) els, causal inference). | come (seeking causa-
Values model inter- | tion).
pretability.

Bkl o &5 H b5 A2 T #E s M. | TikTok #E#H RS A
fEAR T DL TRARY, | RO RN A B R
AN TR AR B R AT SR | AT, SR TR AR 4 s e AR
ML, Ao

Data Science Prediction Focuses on prediction. | TikTok’s recom-
The model can be a | mendation  system:

"black box”; it doesn’t
care if variables reflect

underlying reality.

doesn’t care why you
like a video,

which

you will click.

only

predicts one

10
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