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(BT 5 A A IR

FAABKIP
CERE R PSR ot B e R
A 825 62% 108 82%
B 560 63% 25 68%
C 325 37% 593 34%
D 417 33% 375 35%
E 191 28% 393 249%
F 272 6% 341 7%
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FIHH “HAH” -

KALRGINKRIB)

Ji M I 2L 1 o % L R AL SR T
825 62% 108 82%
560 63% 25 68%
325 37% 593 34%
417 33% 375 35%
191 28% 393 24%
272 6% 341 %
2590 46% 1835 30%
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XfEE—F
K ERGH IS TR ERGHIHS

A B 62% 825 512 C geqiis 34% 593 202
B Bk 63% 560 353 D o 35% 375 131
D B 33% 417 138 E gegia 24% 393 94
C Bk 37% 325 120 A grgia 82% 108 89
E 51 28% 191 53 F M 7% 341 24
F 5 6% 272 16 B 7 68% 25 17
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Wl E BRI

HR T L S AL R AL ISRERTRA
1 2 82 202
2 3 76 356
3 4 63 628
4 4 64 158
5 3 59 365

Showing 1 to 5 of 39 entries Previous 1 2 3 4 5 8 Next
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Wi T

(5 WAL AR RARAE AATERE — s RE W18 e R AT 2, 3T
EERZ PG A E BRI, BIEEA A N AZ IR o

—MHEUHRHE, KR nE —MHEAHRHE, EHEREAE
[ iNF
o WAEMRMEE C(AIFEL) o WAL NERKZRRMEE (Ai#
o FLO N ERKARRMEE (AI# 1Y
2) o FEEAPIRMEE C(HIFE2)
o Rk, AL N EIRHIZRITAZ MM o Hit, FEFWAZ LR (i)
(H51)

01T Fig 1.1 AtAzI% 002




SU

HOMO HOHMO HOMO HOHO HOMO
APRIORIUS PRAGHATICUS FREQUENTISTUS SAPIENS BAYESIANIS

B3 F 2R CHRZ IR DB 2T EJUH 372 U
(Pragmatics) (Frequentists) (Sapiens) (Bayesians)
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A6 £ B R

=M1

o REEEME, NRFFAMETRESENIBAAZIRIE, K iEpH]. KHE
Prsz B ANMe, — BORAEF IR, ERBINE MR, PSR
NRPMiZAECH L.

WA
A IR KREE S RE R 1A KA AR NFFa ) £

B. XJITEIRNF B AN, FAAFRLVET H e F1LR AAZIZ FE WA
P
C. FARML
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feditc®) £ AR

AM2:

o 1968FRE N I214, WAL 1 S RFEBENDS. 24, WAHMIS. 644! 504FH]
EMAN—3, BAERILT—A—3

o 2016 EMI RN 7302 5N, X EELF I mEk 250014, EERZTIHE
K, AT I AN TAEN S, WFRE TIRZSFmER, MNIAZ RS,

pUIg=

A, ZERPANBEARIRAE T — gk, (ERK T di S kA
B. ZE KRR, #EmibFA N 25k i 2 & ali1s 28 A5 15 A M
C. FHARM A

1.1 At Az




AM3:

o KEH=ALEIE, BEBRAKAIIZ.

T ko ENEET 4

i

20144 R E A4 N AR, Hrpiid—F

LM 105 L EEARMZN, ﬁ%ﬁ%mwm%ﬁ,mw
o LE BB REMER, HREMMENET /020, 1. o E23FEFLE R Z M L)

RN T 15!

\\\\\

A A S AR ORE BE B DR O S 25 1T it o 3 2 ST A A 18
P

B. SIAACTERMNERIRE, A AFFAEE AL

C. HAhM

Y= IR% A R
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ARG £ AR

=M 4

o SEE MG SCE BVAEAN R BORE™, T2 R -

o 1ESOMREFEEANS . “ SEE KL E) NS T E KITIER” o “POR =%
N AR T AR AE KFT A0 AN RIXANZRIRE, PRSI O R Dok i) +E 2 A
DEB? 2

o MMRAFAERXRFLEE e di %, KESH G MR SCER NS, ik
FEVFRNIE SISO A A I, ] LA SEFie 1. SRR, ZERMAK
fe 2 FRH T HSE, KEAHTRIME: Feh. LIRS E™

A, FERREBURHERINRE R LA b, HHARKZIHE 255
B. RFAEIR, EAEIRAIHSLIREGAFESIC R AR, 07 FH T f o
C. HARM A

1.1 A4S
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ERA

AP fE s IR Y ECI R AR AR .

i A AZNEFRANF T 73 09
(Variable)
LN MR H R
EMEE EETE Eop e % S L
(Quaitative variabk) (Quantitative variable) o EEAE: HEMNALE.
O\ o BECER: WHMIE RS
TE ST E .S \ 1| 7o Pl — 2K 2 Al
(Dbc%efg%ariable) (Contiﬁgﬁ:variabb] PR ﬁﬁb%ﬁ‘ 4 UZFEI/J ﬁiEE}E
o

o HELARE: ATREMELERZ . L)
R I ) 252 2

=,
E o

=z ELaA
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( 2min )

Horal vt W MEE Al e T IR P AR = 2R Y 2
o AEME (AIReHUEN: H. EE)
o HAEME (REHUEN: DNERLLUF. WIF. md. K& BFRE LR D
o HHEE (AIHEEUEN: 1=/NELLPLUR. 2=01H. 3=@H. 4=K%. 5=0F 5 4E K L
B
e WEME (BALNE, WHREHMEN: 6. 9. 12, 15, 18, 21, 24, ...)

o HBEFE (AN, FREEUE AN: 6. 7. 8. 9. 12, 14.5. 15. 18. 20.
21 ...)
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TRALEAB

B. 1%2% & R FE AL -

o [Nl E (random variable) : TEFFAFES L — € KA AL 2 A IR
e JEFENLAYE (non-random variable) : HFNHEM A& (Deterministic

variable) .

100K FFEMEIC (mm) : R THIG0R

dayl day2 day3 day4 day5 day6 day7 day8 day9 dayl0 dayll
28.0 11.5 77.9 3.5 6.5 85.8 23.0 63.3 34.3 22.3 61.2
dayl2 dayl3 dayl4 dayl5 dayl6 dayl7 dayl8 dayl9 day20 day2l day22
18.0 20.0 5.5 27.8 89.3 24.9 98.3 35.1 23.6 53.4 10.9
day23 day24 day25 day26 day27 day28 day29 day30 day3l day32 day33
51.3 36.4 31.3 84.3 41.9 7.7 56.9 62.7 21.3 14.8 44.8
day34 day35 day36 day37 day38 day39 day40 day4l day42 day43 day44
43.9 41.1 34.4 27.7 3.1 15.3 19.0 34.7 10.4 63.3 108.4
day45 day46 day47 day48 day49 day50

60.4 56.2 20.1 23.3 39.0 4.2

huhuaping@ FOlE 98 1. 2 A



JEFENLAS & (non—random variable) SEPR{ELEA?

iF77: A77E! RI7: FAGHE!
o B AR SRS o EBENUEER AR, R
B, EIUEFE R A% SR RBEALN . JEBEHLAE
HEf, B EIAERERLAY. BRI H % (constant)

SIRARERR VAR &, WAl A RENY
(AR RENLAE &

1.2 A NEHE




C. iR B BRI R
o CUOE R LA RBTHA (R IRA VA B T LS B H
o FROAFEL BRI B SO O R R AR, Wi St
&t KR, PR F GRS,

//

>

PEREER (mm)

B @ T iR IES D Bn=l00 RHEEATHB
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Bt AR E RS BARBUE H RS -

6
(Data)

AN

EMHE

(Qualitative data) (Quantitative data)

EEHIRE

N

SRR PEL R
(Discrete data) (Continuous data)

huhuaping@ FolE Hi8

A TS BUE IR 7 -
o EVERIE: VAR EE.
o EEH: EEARNE.
o BELEYE: HBCRERIE.
o ELLHIE . LA ERHUE.

1.2 AR



52 2 2 92

W ZLPEEHE (observational data) : AATTFEMEZM:IH 7T R4 B TR 1C % T RAEL
i o

o EFMARZEMLIEES Bias in Observational Studies - Sensitivity

Analysis with R package episensr

(https://homerhanumat. github. io/elemStats/design—of-studies. html)

SIS E YR (experimental data) . AATIEIE 3= 2% fil AN 20 AR S 06 2514 3145 9F
o3 M EE .
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https://www.r-bloggers.com/bias-in-observational-studies-sensitivity-analysis-with-r-package-episensr/
https://homerhanumat.github.io/elemStats/design-of-studies.html

o RIS P, M SRR DSLERIE,

o WEFE—NIRME, THIE L LA

o WHEFAZ S LAKAFIITAR, WAE]— A i (0 P T

o HupEANAE N LIt — B I EHR R IEF IR HIE S (information) .
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R¥%ER : X giLA

require("nycflights13")

data(flights) , Rows: 27,004
fl1ghts_jan <- flights %>% Columns: 19

filter(month == 1) $ year <int> 2013, 2013, 201
$ month <int> 1, 1, 1, 1, 1,
$ day <int> 1, 1, 1, 1, 1,
$ dep_time <int> 517, 533, 542, !
$ sched_dep_time <int> 515, 529, 540, !
$ dep_delay <dbl> 2, 4, 2, -1, -6
$ arr_time <int> 830, 850, 923,
$ sched_arr_time <int> 819, 830, 850,
$ arr_delay <dbl> 11, 20, 33, -18
$ carrier <chr> "UA", "UA", "AA
$ flight <int> 1545, 1714, 114
$ tailnum <chr> "N14228", "N242
$ origin <chr> "EWR", "LGA", "
$ dest <chr> "IAH", "IAH", "
$ air_time <dbl> 227, 227, 160,
$ distance <dbl> 1400, 1416, 108
$ hour <dbl> 5, 5, 5, 5, 6, !
$ minute <dbl> 15, 29, 40, 45,
$ time_hour <dttm> 2013-01-01 05:

huhuaping@ ®ol1E 5



: B EAL B

HE20135:1 H #a 4R AT 500 25 2k -

year month day dep time  sched dep time dep delay arr time  sche

2013 1 1 b17 Il 2 830
2013 1 1 533 529 4 800
2013 1 1 042 540 2 O
2013 1 1 b44 545 -1 1004
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B AVE B IR 5 AA ?

"The numbers have no way of speaking for themselves. We speak for them.

We imbue them with meaning.” —Statistician Nate Silver in the book The

Signal and the Noise

Data

* 100

——  Information

* 100 miles

——  Knowledge

* 100 miles is quite a far distance.

——  Wisdom

* |t is very difficult to walk 100 miles by any person, but vehicle transport
is okay




K¥EHE (big data) AL —ELF?

o flrl: MRBESEZRER,
o Biri: FEERKUET IR,

REARIVYFFAE (4V) - Tirobonon: QT s M
e Volume (E#ziE ) s

OF VIDEOS UPLOADED

WAT(H ED

Variety (ZZ%MK) Y““ o i e

Veracit y ( *EE Eﬁ ia % ) BOF?L?SW ‘"AZ" '""""“}

Velocity CiRARL) SECO

MORETHAN
NETFLIX i
ONDROPBOX WATCHED

MORE THAN
25,000 POSTS
ON TUMBLR

NDS
a
v

16,550 VIDEO

MATCHES
ONTINDER

huhuaping@ FolE Hi8


https://www.dummies.com/careers/find-a-job/the-4-vs-of-big-data/

&
I~

o RAKIBITHIE: BB ER o MW (CCHFIHY 240
B VSH 5 i 358 3 H o Ji N KA VS 551515000 N if
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(nomnal data) (ordinal data) (nterval data) (ratio data)

34 / 99



wal data)

o HUE R HFIX 55 Br e 20 1 e PE A -

o WEEMIHAT P RINAIR, BRIV, — BT REIR
o PR (5. 2
o ISWARIL (25, RIS &S 2
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541

Ap & ] n] Ae BUE VS B 45

What is your gender?  What is your hair color? Where do you live?
- M - Male + 1 - Brown « A - North of the equator
F - Female 2 - Black B - South of the equator
3 - Blonde C - Neither: In the international space station
4 - Gray
5 - Other
name gender color area
tom M brown North
jenny F blonde south
lilei M black North
hanmeimei F black Neither

F0lE Fip 1.3 FHErHEER 36 / 99



dinal, data)

o AEAAFRIBUEAIFZS, RIAFE HRIF
o ZEMANFEBUERIZE, AT SERRE X
o WHITITER o A HITICE ST 2R

How do you feel today? How satisfied are you with our service? &

« 1 - Very Unhappy + 1 - Very Unsatisfied ; I1 II |3
2 - Unhappy 2 - Somewhat Unsatisfied E
3-0K 3 - Neutral O
4 - Happy 4 - Somewhat Satisfied
5 - Very Happy 5 - Very Satisfied

-
Good X

huhuaping@ FOlE 98 .3 BRI EER




IR 2 9 A B

RAEHSE (HL1ER ) M B (e )
weekday temp feel weekday temp feel
Mon High VU Tue Low VH
Tue Low VH Fri Medium H
Wen High UH Thu Low OK
Thu Low OK Wen High UH
Fri Medium H Mon High VU
s PR AT HER Y i R BE EE AR, EAEPRE AR ( A v A
K
Rows: 5

Columns: 3

$ weekday <chr> "Mon", "Tue", "Wen", "Thu", "Fri"
$ temp <fct> High, Low, High, Low, Medium

$ feel <fct> VU, VH, UH, OK, H

Ui B : HER/RHappy; ViR mvery; U sunhappy. —/NFEER]CAZHERIEAFE Lo
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X [EJEE ( interval data) WUEUEAAEBERIG . AT RLEEBCR/N Cino 5
PR bE R =

o WEMIAFBUEAINTZS, BIAAE R RIT
o WEPIAFBUERZME, HEALRE X
o (HANFIHUE )b 22 WA S bn i LY
o WA HIZ NHIFEES (12000 - 1995) J&f3 &= S, (PN EAR b3
(2000/1995) Wik BHHAZE XL,
e 20134F8 H11 H LAl FRA MR E FIREREIR60 B, 1MmKibisf|4E
K90 JZ. Kb EmmifE m304E IR (90-60) , &R AR {HIKVD LAz i Al
1. 5% (90/60) , &HHE Lo

1.3 BRI EZE R
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XTRKREZAHAUHLE 4 ?

WBH- Ajfiipe CHER (B4 )

Y29 JKENLIAHZE201 3461 A il K ik

day wd dep time  sched dep time

i PEEE
. 549 540
}% o 1HRIAC ISR (sched_dep_time)
1 E 044 045 FISZFRE KIS TA] (dep_time) BEE
& = FH R 4 9
. 557 600 AR ‘
" o WIFUERHEN R, B AR
LB s 600 K
LB S0 o WRHCHAIE T, B A E
. B2
R 558 600
1 A 559 559

Showing 1 to 7 of 9, 161 entries

FO1E FiB 1.3 BRI EZE R



AERHEHARL 4 ?
B Ajfinpie AR (R #F2% )

day wd dep time sched dep time dep delay delay cat
1 =2 542 540 2 FER0- 17N
1 i — 544 545 -1 FERAL
1 & — 557 600 -3 FERAL K
1 A= 558 600 -2 FERIAS
1 & — 558 600 -2 FERIA K
1 & — 558 600 -2 FERHIAS
1 A& — 559 559 0 FERIAS
Showing 1 to 7 of 9,161 entries Previous 1 2 3 4 5 1309 Next

huhuaping@ FOlE 98 1.3 e ZERK
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XTRKREZAHAUHLE 4 ?

delay cat JE H JE — JE JE = R J& . JE 7N

At 1182 1213 1427 1460 1529 1227 1123

PERTHES K 772 800 1043 909 972 768 703

ZEIRO-1/N 320 333 333 397 453 371 364
WEVR1-2/NET Y 50 51 34 57 65 46 37
AEVR2-3/NET Y 17 10 10 32 20 23 9
TER3-4/ N 8 5 1 16 4 1
TEiRA-5/NEF 4 1 1 4 1
TER5-6/]NF ] 1 2 1 1

Showing 1 to 8 of 11 entries Previous 2 Next

FO1E FiB

1.3 BRI EZE R




WL (ratio data) FOEUEEZE EARIERE . T LAHBA/N (IR« Felp bk
92 L

o WEAFAHL “Fm”
o BEMARBUEAABRNT ( Xy < X180 X5 > Xy)
o WEARPUEZ ZRA Lhra XH( Xy — X))
o WEIIAFRBUERIFFHSEHRE X ( X1/X)
e 1: GDP({Z7T)~ AU (UT) 55

1.3 BRI EZE R




5 Hh1E 3 T

J& PERFAE ¥ XA PP A X [A] A2 5 bR AR
A HEFP v v v
A TR
HIREL
AL AL
HIE
ZHARE X
AN
AJ 3fefk
HEEL “FR7

< S
SENIEN
NENIENENENEN
NN N NN NENIEN
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IS 1) A Bl . AN AR EAEA RN TR BUE T — 2 25 R s BRI B AT 20 o

e AT AR AR

SEISFRRAT s AR SR

£ H (daily) : GRS

R (weekly) : Nt mpt25 4

B H (monthly) : WM ZRFH REAN & TEEL
2= (quarterly) : UIGDP

R4FE (annually) : UIBURFFRE

B:5 4 (quinquennially) : #nffid Mk A 558}
£10 & ( decennially) : WA D& R

huhuaping@ FOlE 98 1. 4 BHERINTERZS

(time sevies data) :



= (time sevies data)

FAa (stationary) : UNSR—ANE (8] 7 41 I E RN 7 ZZEANBE RS 8] 1 R e AR 4L,
e Fian (stationary)

1200 -

1 000

1 1 1 1 L 1 I 1 J
0 1955 1960 1965 1970 1975 1980 1985 1990 1995

951251 A -19995-9 A £ B &M% b 4o
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)ss-section data) :

BRI RS X — D E A A mAE [A] — B 8] B e A Al

S (heterogeneity) : AT EESH R EAE, AL
FERE (size) BB RL N (scale effect) DLiEE4e il VR EL

1. 4 BHERINTERZS




\

- 55% &
£ B0 MGERE P AR I

STATE Y1 X1
AL 22006 S 1
AK 0.7 151
AZ 73 61
AR 3620 86. 3
CA 1472 63. 4

Showing 1 to 5 of 50 entries Previous 2 3 4 5 10 Next

Hrp,  ViAURI990FME & (A 1Y) X ARR 1990 BT A HE i (5%
/97
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160-

50-

BERR . BPRERT &
TERAE ] et 7

EFEEAT)

AT NP A T B T O T Re A AR

2N S8 R
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3% (Panel Data)

TR A B HHe = e SHEAT A T e 470 AR 7 T A0 00s P A ey, 8 KR ) P 2 T B G AE IS
() _E AT PR IR R 2 ) 8

o P HIAR (balanced panel): BT #H .ol H A HH [B] FM M 2L
o JE-PAiHIAR (unbalanced panel): FfIERTAE & ool E A A [B FO I L

s ORMED  n:
o il CUIED =i ponEed AL, WEl: n=gxt.
A BEAFAE 1 ) 7L

o PRRME” I
o “SHITE” .

1.4 Bl LR A
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e 7 AR CRES E

o Nwl: GE=EH AT US=32HEH Wk

o [=HSZEHE (HJIEIL)

o F=RI— MM ESYME (HTIFEID)
o C=HI—FHIRESLTEAFE (HTEID)

Warning: “as.tibble()’ was deprecated in tibble 2.0.0.
Please use "as_tibble() instead.
The signature and semantics have changed, see "?as_tibble .
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RIS

1935-19544F- 1) £ B & K A2 9 9K (i 4%)

year GE. C GE. F GE. I US. C US. F US. 1
1935 97. 8 1170. 6 33. 1 53. 8 1362. 4 209. 9
1936 104. 4 2015. 8 45 50. 9 1807. 1 355. 3
1937 118 2803. 3 7.2 118. 1 20673. 3 469. 9
1938 156. 2 2039. 7 44. 6 260. 2 1801.9 262. 3
1939 172. 6 2296, 2 48. 1 312.7 1957. 3 230. 4
1940 186. 6 2132. 2 4.4 254. 2 2202.9 361.6
1941 220.9 1834. 1 113 201.4 2380. 5 472. 8

Showing 1 to 7 of 20 entries
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KA 2

1935-19544F- 1) £ B & K A2 ) 9K & (KK 4E)

year company I F C

ILGEE GE Sk L 1170.6 97. 8
1936 GE 45 2015. 8 104. 4
1937 GE 7.2 2803. 3 118

1938 GE 44. 6 2039. 7 156. 2
1939 GE 48. 1 2256. 2 172.6
1940 GE 74. 4 2132. 2 186. 6
1941 GE 113 1834. 1 220.9

Showing 1 to 7 of 40 entries 5 6 Next
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1935-19544F- A) £ B & K 1A%k 3) 4 KI5 (SR K 62~ 8 45)

year GE. C GE. F GE. I US. C US. F US. T
1935 97. 8 1170. 6 33. 1 53. 8 1362. 4 209. 9
1936 104. 4 2015. 8 45 50. 9 1807. 1 355. 3
1937 118 2803. 3 7.2 118.1 2073. 3 469. 9
1938 156. 2 2039. 7 44. 6 260. 2 1801. 9 262. 3
[ROSC 172.6 2256. 2 48. 1 312.7 1957, & 230. 4
1940 186. 6 2132. 2 4.4
1941 220.9 1834. 1 113 201.4 2380. 5 472. 8
Showing 1 to 7 of 20 entries Previous 3 Next
PREAA: W1 PHTTHACE 2R AR ? H2: 28R 3. AR F

o R AR ?

%01

v——
7 51
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Tk FFEA IR BT AR
TERfE: MRRENTREEREREFEN, WEIERI2KIE.

(B#IEI AL, KK
EAE Ao S ARIR 32 )

G &l ¥ g%t et %t 5
"I (BEsit ARk CF) R AR 42 B Ao dt B a8 3
it SR T T IV AR 8G $0E M AL 4T A 3

—

KA
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wiptive statistics)

o X WRAEURMLE. A3, 5. BRER. M5S0 ik
o HHJ: FIREIHFAL: T Hh R A
o W

o LA

o BETHHHR

o JENEE

o FHIRTED T
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Fo1E Tt

Bl m

Nm
SIm
0t
B4 !
Bm
161
Bim
16 f
0 m
55 m
a2 1
181

Raw Data

tive statistics)

0 l Age 2 1

‘Favorme Ice Cream Flavor

Vanila Mean 42,

15 1 - :
Chocolate Standard Dev. 219 e . -

Strawberry
Other N/A Male  Female
N/A b%

N/A .
Chocolate

Chocolate Other
:f‘:: Vanilla
~ 37%

Strawberry

Strawberry

Strawberry 5t I’ElwbEmF
Vanil 17%
Chocolate

Vanila

Wamlis

Descriptive Statistics

60 / 99



o JE X+ MWFFTUIRTH] P AR ASKHE R IE W SAARFIE I SE 715 7%
o HI: XHEARFIEAE 4t
o W

o ZHUGTT

K
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HA

SR (population) :

o JE: ISR EEME ) MRS, K& D MEBIROV TR
o 3R NNAMREARMIIR G

o AIREARVEHE SN E, Houmr8Hea R

o LRSI EIEITRETRE, A RTEH

FEAS (sample)

o JEX: MEEFHIIE & eR LS
o MEARKE: MIMFFARITCRINEHFNHEAT BB AR (sample size)

1.5 Gt Ak R




241 (parameter) :

o e H A PRRIAE I B RO R, AU AT T AR R SRR O (i
o WELR: FIROHBEEEABEHE 0. FE(o?) %
« EH: MESEEE AT EER u,0% 8,7, -

i1t & (statistic) :
o & : HRIIAFEAFHEMM TS =S m, CRaRErE AR A R — s,
FEREA I BRI 2L

o« BEGUE: FCOMREAGHEARAE( X) . HAE( S %
o E: FEAGHEEH AT CTERETR X, 82 w,0,

1.5 gitZmik R




ZH par it stat
AEI P ACI T X
AR HAEE FEARLME X
IS TN S FEASEL p
AT 2 FEAS T 2 S?
AR A 22 FEA BRI S
SRS <y FE AU 0 £ n
SRR R FEAAH S R 2 r

9w T =

T = 9Q
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$F01E Fip

i : NORRISH #% 4 71200 H AT H B (KD
107 | 73 | 68 97 | 76 | 79 | 94 | 59 | 98 | 57
54 | 65 | 71 | 70 | 8 | 88 | 62 | 61 | 79 | 98
66 = 62 | 79 | 86 | 68 | 74 | 61 | 82 | 65 | 98
62 | 116 65 | 88 | 64 | 79 78 | 719 | 77 | 86
74 | 8 | 73 | 80 | 68 | 78 & 8 | 72 | 58 | 69
92 | 78 | 88 | 77 | 103 | 88 | 63 | 68 | 88 | 8l

JEI\%':

A4 4T IR

ARFEAAESH
P31 A

1.5 GiitERIA R

A ST

REAS .
200 K FHEELT 6

A3 P A5 i A 76 /it




° 'lé‘,leg ( [Y;JXZ]aN) ° EI-%ZIK ( [y'wwz]an)
o HESH 77 o MAGZITE? 7 7
o WEMEMIKR? 77 o EABHFEAEIRBIRLMATR AT
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Y
A

J—A ° L
ﬁ . . o [ [
Zk .
=
JEI\ L
5% .
A
>X
T V<




>~

PRI HE ST
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>~

PRI RS

Y; = By + BoX; + B X7 + uy

>X

—_ .

el Ve

gl

BRFHRR . —FRHEK
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>~

P RS ]

Y; = By + BoXi + B X7 + BuX}P + uy

>X

7y

CRIFHRF : —FSBHA
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#USGL it &2

L1624 [F22 S SFENRE; B FZ2EFENIHEE n = 1018 5. Kbt
Fl1e2 FEAREHE CERE 10N IMED
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BARSEAT R ?
FEAGLTHE AR ?

Y; = Bo + 51 Xi + u;
Y, =254+ 0.5X; + u;

Fo1E Tt

FEAR:
Y: = By + 51 Xi + e

1.5 Gt Ak R
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.Y SUNERRRT

o SR In]
o WEEEYE:
S BREAR
S MR -
Y ESAETTE

(SELESF

R ]

S

R 5 ER RN

M SeTE 730 i 5
2t S 1 A
MEHRE 53 A A5 L 2

Have a clear
purpose

Make the

Show the message
data obvious
clearly

1.6 giit oA e

F01E FiB

huhuaping@




A% M

2 s 2N
..

A, FEAHE 5
F =F
arXiv.org) « RSSITI (11522 #B; R-bloggers) . google®# K. ..

HRHAE:

o SH: EELE. MERESEHS . mlkgsrgir. &

o FiEEl: BUVEIEL: FARHHF]academic journal (P4 HL-7HAF] 20454, FHURERT) 2
o FiHE2: FIIREH: Onenote. EIRZEIC. Mindmanage (H4EFED ...

o HIiH: SEISWTH. WL . FdEEHR
REAQFT N INZR . HIRESEE (E N EESEZE. ESbgoogle
dataset search) . [MZE. ChromeJF &k L EH. HIMLFRIEIES . CSSIiES . Regexif

ok
:BIZHIQ:
= . docker#fE. Selenium/RSelenium
1.6 GiitaHiH A e

FO1E FiB

huhuaping@


https://lib.nwsuaf.edu.cn/dzzy/qwdzqk/index.htm
https://arxiv.org/
https://cosx.org/
https://www.r-bloggers.com/
https://scholar.google.com/schhp?hl=zh-CN&as_sdt=0,5
https://datasetsearch.research.google.com/

A& a)5t A2

C. Ra s .

o MR BUEEBMIES. EBESNWMERS (CD)

o FfE: SQL. DBI. RSQLite; gitiE= MGitHubHZ LIEE .
D. i da n] W4k -

o MR MAEEHEIL. L5/ IREMIEES

o Ff%: Microsoft Excel. SPSS.
E. Zda 2ot

o HIR: HAEiEVE. BARAH., JESSMAEIRAE . FirieR. tERER, BEYE
NTHfE. ..

e f¥HE: Hadoop. Machine Learning and Al. R A H|EF AR (R Graph Gallery) .
shinny APP. books (Interpretable Machine Learning)

huhuaping@ FOlE 98 1.6 Gt drrsEAL iz


http://dept.stat.lsa.umich.edu/~jerrick/courses/stat701/notes/sql.html
https://github.com/
https://www.r-graph-gallery.com/interactive-charts.html
https://shiny.rstudio.com/
https://christophm.github.io/interpretable-ml-book/

A LWL

F. k& 5 RS

o FIH: SEREMEHE. BHOL SN, SAEETERE, WX xE. EARMIASH

o HEt: HAE/EHEMR (Word. LatexiBg) - WACIRCEFES
(Markdown/Rmarkdown) . & # T E. (Endnote. Zotero) . R EILELHA.
P Hkslide (Powerpoint. Xaringan) . P™AREG (hugoi&=. blogdown)

G. BIARBTT Z b

o KR X TABAR AL ARk B S EE
o fYfE: VWIHFRE. HIPAPME

huhuaping@ FOlE 98 1.6 it triEAgE
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: Y8 K

MR AE RS G S AR RT . 2 kinyeflights]3

This package contains information about all flights that departed from
NYC (e.g. EWR, JFK and LGA) in 2013: 336,776 flights in total. To help
understand what causes delays, it also includes a number of other

useful datasets. This package provides the following data tables.

o flights: all flights that departed from NYC in 2013
e weather: hourly meterological data for each airport
e planes: construction information about each plane

e airports: airport names and locations

e airlines: translation between two letter carrier codes and names

01T Fig 1.6 Gt drrsEAL iz


https://github.com/hadley/nycflights13

RIE IR A ET L ? £ THR

M2013-01-01 05:00:00%12013-12-31 23:00:00HA[A], 21T =/ HLIHEWR.
JFK. LGA, FACVEHiIESEA 33677622 1K.,

tibble [336,776 x 19] (S3: tbl_df/tbl/data.frame)

$ year : int [1:336776] 2013 2013 2013 2013 2013 2013 2013 2013 2013 201:Z
S month : int [1:336776] 1111111111

S day : int [1:336776] 111 1111111...

$ dep_time : int [1:336776] 517 533 542 544 554 554 555 557 557 558

$ sched_dep_time: int [1:336776] 515 529 540 545 600 558 600 600 600 600

$ dep_delay : num [1:336776] 2 4 2 -1 -6 -4 -5 -3 -3 -2 .

$ arr_time : int [1:336776] 830 850 923 1004 812 740 913 709 838 753

$ sched_arr_time: int [1:336776] 819 830 850 1022 837 728 854 723 846 745

$ arr_delay : num [1:336776] 11 20 33 -18 -25 12 19 -14 -8 8

$ carrier : chr [1:336776] "UA" "UA" "AA" "Bg"

[list output truncated]
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——I( X 49 AP R

20134F 1 H 1 HIX — RHUMIPE S HON84258 I . WIXFR R B R e AT 2 A ?

year month day dep time  sched dep time dep delay arr time  sche

2013 1 1 b17 Il 2 830
2013 1 1 533 529 4 800
2013 1 1 042 540 2 O
2013 1 1 b44 545 -1 1004
2013 1 1 554 600 —6 812

huhuaping@ FOlE 98 1.6 Gt drrsEAL iz



A SR B A+ 39 IR T R

KRG 0 AT, Be A RER ARk 22 ke ?

date n flight mean dep delay mean dep arr
2013-01-01 842 11.5 12.7
2013-01-02 943 13.9 12. 7
2013-01-03 914 11.0 5.7
2013-01-04 915 9.0 -1. 9
2013-01-05 720 5.7 -1.5
2013-01-06 832 7.1 4. 2
2013-01-07 933 5.4 4.9
Showing 1 to 7 of 365 entries Previous | 1 | 23 4 5 - 53  Next
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PG T3 (F R ALHEE)
Wi [ B A R R A, B RS EARA—5?

Aty pr#rffrf?r‘ g*gy'f~.

B
—_—

‘B
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P A= 39 5E iR 0T K)

EILS WA I IE RIS KA R AR T BT, MHE B,

date wday n flight mean dep delay mean dep arr
2013-01-01 JE — 842 11.5 12. 7
2013-01-02 JE = 943 13.9 12.7
2013-01-03 JH Y 914 11. 0 5.7
2013-01-04 J& 1. 915 9.0 -1. 9
2013-01-05 i5ay 720 5. 7 -1.5
2013-01-06 Jii H 832 7.1 4. 2
2013-01-07 Ji— 933 5.4 4.9
Showing 1 to 7 of 365 entries Previous | 1 | 2 3 4 5 - 53  Next
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019 ( 2 H3 /Umatter?)
MKAEATT, TRPEATTH BB (A BE—REE

A A

1000~ | | |
. '
- -
&80 - i L
wday
=
=
ﬁ i =
= . =
200- EH mm
L ﬁi
R
700-

2/,
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H6(¥i& 2 A3~

BN R GG LA ? BN ENITRAE s, wHy? A
? 9

(LAY EST
R (2 8)HARE ATk ikTK
date wday n flight mean dep delay mean dep arr

2013-01-05 FE 75 720 5.7 -1.5
2013-01-12 Ay 690 1.6 -13.0
2013-01-19 JE7N 674 3.5 -8.5
2013-01-26 JE 7S 680 7.2 0.8
2013-02-02 =AY 682 5. 4 -4. 8
2013-02-09 VA 684 18.5 6.6

Showing 1 to 6 of 52 entries Previous 1 2 3 4 5 9 Next

huhuaping@ FOlE 98 1.6 Gt drrsEAL iz



(A 69 A

i R RSP EREREEI? 5 B/ MAEEAT, BR 2SR
i

B0 -

B BEE

TE0-

T -

huhuaping@ FolE Hi8

1.6 giit oA e



%, 7 8(ALIH matter?)

PR WL A e e iR ?

EANDF A A AR R

origin month n flight mean dep delay mean dep arr
EWR 1 9893 14. 9 12. 8
EWR 2 9107 13.1 8. 8
EWR 3 10420 18.1 10. 6
EWR 4 10531 17.4 14. 1
EWR 5 10592 15.4 5.4
EWR 6 10175 22.5 16. 9

Showing 1 to 6 of 36 entries Previous 1 2 3 4 5 6 Next
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T 9(AL 39 matter??)

PR WL A e e iR ?

EANDF A A AR R

origin n flight mean dep delay mean dep arr
EWR 120835 15.0 9.1
JFK 111279 12.0 5.4
LGA 104662 10. 4 5.9

huhuaping@ FolE Hi8
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% 1T 9(AL D matten?3)

THEBZEFAVISER (airport) : A= 1H M

faa name lat lon alt tz dst tzone

04G Lansdowne Airport 41.1 -80.6 1044 -5 A America/New York
opp  Moton Freud Municipal 59 5 857 264 6 A America/Chicago
06C Schaumburg Regional 42.0 —-88.1 801 -6 A America/Chicago
06N Randall Airport 41.4 -74.4 523 b A America/New York
09]J Jekyll Island Airport 31.1 -81.4 11 -5 A America/New York

Showing 1 to 5 of 1,458 entries

= [ M 3EE 1458401

=z ELaA

huhuaping@ FOlE Fip

Previous 2 3 4 5
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& P45 10 (AU 3D matter?d)

B R B B L EE T

Rows: 1,458
Columns: 8

S faa <chr>
$ name <chr>
$ lat <dbl>
$ lon <dbl>
$ alt <db1l>
S tz <db1>
$ dst <chr>
S tzone <chr>

Fo1E Tt

||®4Gll, IIO6AII’ I|06CII, IIG6NH, "993"’ I|OA9II, HGG6II, "@. ..
"Lansdowne Airport", "Moton Field Municipal Airport...
41, 32, 42, 41, 31, 36, 41, 43, 40, 48, 40, 42, 41,...
-81, -86, -88, -74, -81, -82, -85, -77, -77, -123,

1044, 264, 801, 523, 11, 1593, 730, 492, 1000, 108,...
IIA", IIA", ||A||, IIAII, "All, IIA", IIA", |IAH, IIUII, "A"’ ll. ..

"America/New_York", "America/Chicago", "America/Chi...

1.6 giit oA e



$h ik P45 T (AU D matter?S)

R AN — 5 B AT ARG B i P
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file:///D:/github/course-stat/03-slide-class/Flight%20connection%20map%20with%20Rhttps://www.gis-blog.com/flight-connection-map-with-r/

1534 4 55 7t 2(ALIHmatter?6)

W15 B (airport) : Al A4k

huhuapi F0lE Fi8



Bt HAE)

THESEBALJFKLIGEFE R CIE RGN (A JJE heat map plot) , H
HAANE B L SEs2 it RIE R A 2

-20

-
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7 (TKALIHANOUA #7()

# ik RIE RN VSE L
summary (aov (dep_delay ~ wd, data = flights_jfk))

Df Sum Sq Mean Sq F value Pr(>F)

wd 6 246401 41067 27 <0.0000000000000002 **x*
Residuals 109409 166473256 1522

Signif. codes: 0O '*xx*x' 0.001 '¥x' 0.01 'x' 0.65 '.' 0.1 " ' 1
1863 observations deleted due to missingness

01T Fig 1.6 Gt drrsEAL iz
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S it HKALHAMOVAL 472)

# i RIEIRIN K VS24hi [a] B
summary (aov (dep_delay ~ hh, data = flights_jfk))

Df Sum Sq Mean Sq F value Pr(>F)
hh 1 5701754 5701754 3874 <0.0000000000000002 ***
Residuals 109414 161017904 1472
Signif. codes: 0O '*xx*x' 0.001 '¥x' 0.01 'x' 0.65 '.' 0.1 " ' 1
1863 observations deleted due to missingness
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: BT g it (KD § Y30 A7)

dep_delay = By + BiMon + B1Tue + B1Wen + S1Thu + B1Fri + B1Sta + Bihh + u;

Min 1Q Median 3Q Max
-63.7 -17.7 -9.4 -0.9 1296.5

Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) -7.138 0.330 -21.63 < 0.0000000000000002 **x*
wd. L -0.987 0.308 -3.20 0.0014 %%
wd.Q -1.232 0.308 -3.99 0.0000650013111561 *x*xx*
wd.C -1.193 0.307 -3.89 0.0000999799605708 **x*
wd”4 -2.448 0.306 -8.00 0.0000000000000013 **x*
wd”5 2.276 0.305 7.46 0.0000000000000843 **xx*
wd”"6 -0.573 0.306 -1.87 0.0611 .

hh 1.494 0.024 62.25 < 0.0000000000000002 ***
Signif. codes: 0 '*x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1

Residual standard error: 38 on 109408 degrees of freedom

(1863 observations deleted due to missingness)
Multiple R-squared: 0.0356, Adjusted R-squared: 0.0356
F-statistic: 578 on 7 and 109408 DF, p-value: <0.0000000000000002

huhuaping@ FolE S8 1.6 Gt drrsEAL iz




018 Fip




ATER

THANKS FOR LISTENING




