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148 1.1 HETEE (statistics)
et B R BRI (data science), REBHTHENEBEELNNER, EREFHTER
R AT TR BB RN . BRI T LU SR HIE . AT 2% EE 4!

« B (population): FTA Pl REBRE BIRUBATE B RERE
« B (sample): FERHEH, ATBRERIRT—/ D
o X (sampling): fERHE TS HBRHYEE
HEEw (inference): F IR R BAZI SRR R 1ERYB
« 2% (parameter): HERHEERIRFIERIEUE

o RETE (statistics): TR R BUE
1. R 2R AN AEAKRE S, EEEERES R TE:
SRR &

%U}fﬁfﬁi.ﬁriiﬁ G

2. FIRMET EH R, BEME R FIAETER (statistical inference)s

3. HPREFER, FIHEERNFRE. BASERELEHRERERE, BEIGLHE2
(descriptive statistics)o MARREERIFE, EEEENBEREHFHEEERCEE
B EEBIEE R 21t (data visualization),

4. STETETET RN EMGER, BIEEEEHE2 (mathematical statistics)o

5. FIRMEET /7%, BRI E S R E T E BB ER 2R BEE (econometrics),

6. FlIEEHEBN RS2 BB EEZEITE ARNTIFHFEMS, (EXR P HEEHERFMNE
B TR ETEE, AEEEHERTEHFEME, TURBEES LR 100 fIRE
I E & AT, ERFIE 100 MAERL, BIREER (2EEME ARNERIFE T
%) RHE—FHFE AR, 38 100 B RIFRTERGEART S, HIBHET &,
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Bl GEEMELRES

parameters is called
(A) statistical inference. (B) the scientific method.

(C) sampling. (D) descriptive statistics.

2. Which of the following is most likely a parameter as opposed to a statistic?
(A) the average score of the first five students completing an assignment.
(B) the proportion of females registered to vote in a county.
(C) the average height of people randomly selected from a database.
(D) the proportion of trucks stopped yesterday that were cited for bad brakes.

3. Which of the following is not an element of descriptive statistical problems?
(A) Identification of patterns in the data.
(B) The population or sample of interest.
(C) Tables, graphs, or numerical summary tools.

(D) An inference made about the population based on the sample.

population from which the study was sampled.
(A) The 250 randomly selected adult American pine trees.
(B) The 25,000 adult American pine trees in the forest.
(C) All the adult American pine trees taller than 60 feet.

(D) All American pine trees, of any age, in the forest.

1. The process of using sample statistics to draw conclusions about true population

4. A study is under way in Yosemite National Forest to determine the adult height of
American pine trees. Specifically, the study is attempting to determine what factors
aid a tree in reaching heights greater than 60 feet tall. It is estimated that the forest
contains 25,000 adult American pines. The study involves collecting heights from 250

randomly selected adult American pine trees and analyzing the results. Identify the

(:0

E (A), HaHHERASH AR 2 ERIE2

# (B)o —EEANHRZEANFHZ M LBIZEEN S8

2 (D). MaETHER A BR AL 2 HiE T,

¥ (B), WA HIERIEES Yosemite A 25000 HRIAE,
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M8 1.2 BREERAR
1. FAE (survey): NMEHIRMEBRME T, EEEEE R,

2. HEE (experiment): BHIERE T, et —BHZE. EETERE, BZHAERE
WO K E B (treatment group) EREHIRHH (control group).

3. BI% (observation): TEHFEHRA EZEEME, ZRBEHLEEICHES BRI T,

1 HER TR DR

(a) 2 (census): HERTENFTERA, HERSEEEEEEEEME, BAE AT
FERENEA (BEANERESE) 8%, #0B % hBUT T,

(b) itk (sampling): FEEHEHER) — /N ERA, HAFE R AT BHIBARE, THE R
R T A G S 7 AR

2. BUANARERET 4 A L B A O BRI, (B2 AR LAY M BMERY R [, e
FiSEE 24 B REE BAEEER (BRI ERAREALML), FIEM
SRE B L, R HERR SRS R B R 2 22 R B R AR EL R R TS BCE .
HMUE TR H B BB T (other things being equal, B 2AHL T 3 ceteris paribus 7
), FEREFT A 2 A FTHBE R OB Bt ((RARRM L) B2 HEHH (B R AT EL) AU RIEEEES
AN —2, H B B IR T A LS, HM B B A IR . A RIHRY AR =
R, FrPEr =R RAE AR T R H AR,

3. PN R EREE R SRR E R, AR FRAURIEEEIFTE TRURCE,, 178 B Al
B BRI HERS, B piohs 55 (R B R S SRR @ R AL

PliE 1.2 BRIESISEN

The personnel director at a large company studied the eating habits of the company’s

employees. The director watched and recorded whether each employee brought his/her
own lunch to work, ate at the company cafeteria, or went out to lunch. What method of

data collection was used here?

(A) Direct observation (B) An experiment
(C) A survey. (D) A personal interview
9

2 (A). WERREZEBEMNS.
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FRERESE, THIRGRfAIEIER?
(A) FERRBERE, EZeRE— TR, BEEHTFENEH, 31 LUETHT,
(B) WL ENER, BHMGTE2RVIF B REZEN TIE,
(C) BERMKIBIEN A XA BURERE-FER,

(D) FIHERHHEF S REE, HERHEER, (104 HIEAEH)
§:9
% (D)o

o Itk (primary) BRHEHZ S BATRETOURAE, B 7EE EEENER
o Kik (secondary) EFHERTH A BCE M B 89 A E £ H R R E R

« FIRERRRER S RRE BREEE, HhfHEs Rk E
BB 1.4 ERNEDACET

Which of the following data collection methods is not observational?
(A) A personal interview
(B) A telephone interview
(C) A self-administered questionnaire

(D) An experiment (104 LRI TE)

(&)
% (D). BERERFHMEE BITHlEHIE,

PlRE 1.5 EETERRETEIR HiGR

(10%) A service design researcher is interested in investigating the relationship between
alcohol consumption and sleep disorders to develop an innovative app for potential users.
Briefly describe how the researcher might design an observational study to investigate the

relationship between alcohol consumption and sleep disorders? (111 B RETH)

(&)

7 BT R R O F R AR e R PR, FJ e Se st DR e A0 o S B MR o T AR 3
R E CRAENEERFHRATTHE), mERAEAE e EmEIEE —BRER
R, MRS R 1R, R R B A A W 2 2 TR B O, B R B R S
PR R R 08 A&, AVR] SREHERS O I B8 IR i B R 2

2
%
B
=
54
=
EI'I_I
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By 2017, the workplace wellness business had ballooned into an eight-billion-dollar industry
in the U.S. alone. One report suggests that half of firms with more than fifty employees offer
wellness programs of some sort. The exact structures of corporate wellness programs vary,
but the approach is grounded in preventative medicine. Wellness programs often involve
disease screening, health education, fitness activities, nutritional advice, weight loss, and
stress management. As wellness programs raise ethical questions about employers having
this level of control and ownership over employees’ bodies, employers cannot force em-
ployees to participate. In other words, if you work for a large company, you may have the
option to participate in such a program. While employers say that they offer these programs
because they care about their employees and want to improve their quality of life, the pri-
mary rationale for implementing a wellness program is that by improving the health of its
employees, a company can lower insurance costs and decrease absenteeism. But there is a
fundamental question: Do they work? Meta-analyses-studies that aggregate the results of
previous studies — seem encouraging. They compare employees within the same company
who did take part in wellness activities with those who did not, controlling for age, gender,
weight, and other characteristics. Such studies typically found significant effects that well-
ness programs reduce medical costs and absenteeism, generating considerable savings for

employers.

1. (6%) Can we conclude that offering a wellness program had such beneficial effects?

Was there something particularly ineffective in the previous studies?

2. (6%) Find a way to deal with the problem above and investigate whether offering a

wellness program has such beneficial effects. (112 5 ﬁ.ﬂzz

(&)

(] HEMATEH SN LMERETIZE (wellness activities) HY & T T FSCH, (A&
ERSME WRET EEE N ZREMIER, EERAFRN BT DGRESH, BRI
2K B TEASINN B TR T Fin Tl RS, TRRAHEER, 2
Iy B TR BT E S BE R, BE KR NEFE U & LR, R SRR
AT RERNBEESERREN N S22 T S MREAE

B, ERARRNARIRER A LB I RN G, B, 27 REE T EEE T
B ERE, M ERZ RS M B R E
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8 1.3 FRAEREHE (random sampling) T3tk
1. T EFEREHE (simple random sampling)
2. RAEHIAE (systematic sampling)
3. SXEHEK (stratified sampling)

4. TAE (cluster sampling)

1 (a) FIERERHIE: SE—ERARBET, REFARLEE, DHHAKER G, FE
TR A,
(b) itk H—EEARF HALBERIE, HARRARRR KRN E—E 2 fiitk
[ EEAAS, T ik I BE AR B B A BIANRHE S 1000, A 20, B—
R F a6 27 MRS, HISE ZHRARIRSS 77 MR, 28 =AHRMRSR 127
R, DA AEHE,

(c) ek SBRIRERIRIE (PIANF . MR B S HRIES) KER O, EF—2
f& o, & LU i BERE AR B RS L A5 25HE T (R R AL BHAR i L), 20 JE b
EEEARE MR EREEBREE MR 28, Ein g EREr =
R, BAZER/NZIRRIR. 2 i, FHEREE 2 G HRRE, N B
RIERER), BEBZEEX,

(d) M GRS D BORERELE (PINERL MR TSR, FBEE A (ERE R bl B
HEETHEREE &, &R EEERPERSEN S 2MEZE, Y AR
FEENZERK, BEMER/ N FRR, BNERE—ESR), BERAEZEX,

2. BHIPRER, BAET M SRR R, BAEE 1000:

(a) EERBERHIE, RIFEIEMT (frame, Fr G AT IR AT BBV R &) HHBERE .

(b) EERo R, AJei MRS E e i, MARSR AL 2 88 A KRR LB
A, BRI A T i E 2 RHRR AR AR A

(c) FEBRE A, RISCHE E M kit o #F (BIANARECE B), St FEHm— &, Bt
FEETEE,

3. BB RRBE R % R B RE R R
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4. PRI T 2

(a) BHEPEE—ITREHE ] RE
(b) AT —HEA N H AR ZR R AR R
(c) B—FHAWHMHAEREREIIH

5. B IERE#ER (non-random sampling), #lFH&

(a) /7{EHER (convenience sampling): (EHETFEE & 8 Al EZ IR,
(b) PUETHIEE (judgement sampling): MKIEMTFEE EEAIEN, HEGEERIBA,
(c) BEEIKHE (snowball sampling): 3G, BHia X iR AR T —E&R.

BIERERE R AT IS I AR 5 2 2B BE, KL FEfE FIBE SR, oA & BRIk,
6. H RHIE BRI R FERERY 1 P08 DU 2610

(a) EIFEfRER (response bias) BUNEIFEfRER (non-response bias): #& M [EEH)3Z2F%&
BRIRHE BN ZE Z B RRNZER, PIINFEERF, B3R A BREANR
RHUCBERERER A, (B35 B BE AR R LB AR RES R B, I HHRAE
i & B PR SR AR R B AR 2

(b) FAERE{RIR (sample selection bias): FEEEZEHAREBRES , RHIER RIEER
WEERIRFERHES. PIATBRE R/ N R E R B/ N2, BREE
ERARA /NI LS B B FHERIE, BEA g #EE TE,

(c) fEFERZE (survival bias): fEEEBFHETE , BIRBREER TR , Rl
BGR B AT AORERE, B0 RIE _ERE AR OB B A2 E B RS, AT RE
RPITFRAIBAEINE,

RESE 11 HHEERZE (sampling error)
B BB RE2H (PIAIREET), B E A A B EATE 2 (FIRARTH) R
fligte BRASHET B GFEE MRV TR T, BEENERE2 8, MR 25
BHEE 2 B2 AR 2= RIG R ARGR 2=,

BRI R £ iPhone RIZLEF HLAIES 8%, Z5HIN 10 MBEEA, H7 7 14 iPhone, HIKE
BB 70%, BULBITHEERER 0.8 0.7] = 0.1,
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PlRE 1.7 HERTSTVRYHIER

A researcher wishes to estimate the average height of all students at National Sun Yat-sen
University (NSYSU). He would randomly sample 30 students and measures their heights.
He considers the following four ways of random sampling. Which way of random sampling
do you think is most appropriate?

(A) Go to the gym of the university and randomly select 30 students in the gym.

(B) Stay at the main entrance of the university and randomly select 30 students who pass

the entrance.
(C) Go to one of the classes of the university and randomly select 30 students in that class.
(D) Go to the registration office of the university and take the list of all students and ran-

domly select 30 students from the list. (104 F LA

(%)
% (D)o (A) HERGEMEIER T ENVELE, (B) HREEMIEINELIINELERE
TEIERHIEA, (C) BEAM

BIRE 1.8 HIETHIETTR

s}%‘

Two data analysts had the following conversation of sampling methods:

Data Analyst A: If the population is grouped first, and then the sample is composed
of every member of some groups. This is the clustered sampling
method.

Data Analyst B: If the population is grouped first, and then the sample is composed
of some members of each group. This is the clustered sampling

method.

Which data analyst is correct in a statistical sense?
(A) Data Analyst A
(B) Data Analyst B
(C) Both data analysts are incorrect (108 B RBILE)

(&)
2 (A), # AR R RHE D TR DR BUERES, RECERCE T — (RN F AR ER
REEEA,
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PIRE 1.0 FIERHRIRTSTV

Manufacturers were subdivided into groups by volume of sales. Those with more than $100
million in sale were classified as large; those from $50 to $100 million as medium size; and
those below $50 as small size. Samples were then selected from each of these groups. What

is this type of sampling called? (104 BURKIE)

(&)
T B8 2 B R T R R 0 IE RE R

BlRE 110 FIERHROINCE

To survey the opinions of the students in a class, a teacher plans to select every twenty-fifth
student entering the classroom in the morning. Assuming there are no absences, will this
sampling plan result a simple random sample of students attending the classroom?

(A) Yes, because every students has the same chance of being selected.

(B) Yes, but only if there is a single entrance to the classroom.

(C) No, because not every sample of the intended size has an equal chance of being se-

lected.
(D) Yes, because this is an example of systematic sampling, which is a special case of sim-

ple random sampling. (109 BATHT)

(%)
% (D)o HER—IHIER 25 LA R PE R — (EEE .

BIRE 1.11 IR ENVE R

Which of the following statements is true?
(A) In stratified random sampling strata are more homogeneous.
(B) In cluster random sampling, clusters are internally homogeneous.

(C) Systematic sampling is also called snowball sampling.

(D) None of the above. (105 BUKREIE)

(B&)
i (A), EHET, /& (strata) 2 EB/N, (B) SEEFEANHET, FTRINSE 2B E
B /N (externally homogeneous). (C) $E7E R IE BRI — &K,

11 85w 45



18 1.4 BRHEE
REEER, R R AT S JEA0 T

1. 287 (categorical) BREUE (numerical),
2. BEEL (discrete, B TREIET) BERE (continuous).
3. I (time series) BUIEETIH (cross-sectional)o

1. FREREEBE (qualitative) B}, BEER NIEEBE (quantitative) EFt, 1R
BHHEIERE (scales of measurement) 7] — 5 HI I 5

(a) %85 (BH)
i. BB (nominal) EF}: JEEFICELAETHIE R, WAL BORET RS, BE
KB RN ] DR B 2o, BINERLR A IRCR AU 0T, BB MR 1 &
TBME, o TR, EHMEANBEMER, Rt EEETHFEGES,
Reg T o ARG R SRR FET K H .
ii. IE (ordinal) BX}: BAE(ERFER, HABANEER, Fita LEF, 2
AR DGETTESR, PINEZFL. MR B AR EiHf (R—EAM) &,
(b) BfH (B&)
i. %588 (interval): FHERH o REHZEE, JIIIBREERER, HER
0°C MUK BIRE, BHER o MEREET. HItFEE R A LETN
BE S, @%ﬁﬂﬂééﬁ, it 30°C N 15°C RIRIEEL, R A I ET TR ER
ii. LB (ratio): LEBIE BRI A UETTEMER, HAER o REFRE, BIAIFTE.
2. (a) BERCERL:
i. BEBCERHZRIETEHY (countable), 5% BfEt BEEBHIE K,
ii. BIANEEARAE, — BRiRF PRI 2 B B R B/ NE S AR R B

iii. BERERATERED, £RRORRESD, HARERENBEL TR,
ERBIARER, KB 5 NBd 10 N2, RETHER 6 9 Ak 4 EHI(E.

(b) FEEER:
i, SEAERT AR (uncountable), BE IS NET EEBNERL
ii. PlNG & BE. RERESFERE AR R E, N A EENER,
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