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FREKERGHP IS S HKERGP IS
?l; gender %g] ng— 37;5] ﬁ; gender igg] ‘@f— f;f]
A F 62% 825 512 C > e 34% 593 202
B F M 63% 560 353 D 5 e 35% 375 131
D F 33% 417 138 E 5 e 24% 393 94
C F 37% 325 120 A > e 82% 108 89
E F M 28% 191 53 F 5 e 7% 341 24
F F 6% 272 16 B 5 e 68% 25 17
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WK AR

3R

YA R

B3 YR

B P R

1 2 82 202
2 3 76 356
3 = 63 628
4 < 64 158
5 3 59 365
Showing 1 to 5 of 39 entries Previous 8 Next
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LN

—NA R IE, HERETHE — N H eI, BEEERZ TS
By 9y
o XA AWM T (ATHI) e XALSANLBHABGEET (ATHR
o« HUMAHA LB AGRET (ATHR 1)
2) o HEAFIARAME T (ATHR2)
o Hit, ARLALBIARDGIALRIR e A, FEFMAL LB (£ib)
(£53)
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SU

HOMO HOMO HOMO HOHO HOHO
APRIORIUS PRAGHATICUS FREQUENTISTUS SAPIENS BAYESIANIS

B 22K CANZ R DINAR 2R E Dl Bir2gyk
(Pragmatics) (Frequentists) (Sapiens) (Bayesians)
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o SErk I ENEEY 4

A A2:

o 1968 FEBE AT, WAMEILIMC; S REBADRI2C, WA X3.64C! 50577
AAA—E, AERILTF—A—,

e 20165FFEME L EMTIOZHTA, MHEBLFUTHKAS00C, £EAITHE
X, RET LTINS, CAFTRZANZER, WNTEREEEF,

=

A FRFALBRBRT -, 2ok THEFFHGRE
B. ZE KT HARRFE, stmibRARRGRERMS ELFEE
C. A A, &=
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A H3:

e XEHZALE F M, BFHATNHAZIT S, 2014FF£BAH4TAAZR, AP RT—F
HERM; 705 AL FZGEA, REERARBEA RS, 74%.

e XEBARBRAMNETE, BRENBEE T4020.1. TE23F£BA L L
HETETIEZ!

8

A HEFHRAAEAE ERZBAF ALY it aid B X iEf i

B. 5| AATFWEIRMRS, RAFRERGIERSFHEAGRTA
C. HAAL &,
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SAIEACH) £ LR

Z H4:

o KB L E BT AR, @ RAKA

o [ERM mAEAN: “EBIFRERGARME THAMA KITHE “RFRZS 69/
WERABAEEMH A KITH e 2w BEZANDFEARG, B EHR ARG LR A
5?7

o WwRARRARKBM Attt E, FEXAE S —AHTALEHGNE, 2Tt
AREFRABERIEERONE, ARTUAAFEZALEAT. ££H, ZAFHAKX
WELRAMNG T X, ERANATHNA: F, 2Fab5ET

M E :

A FEARBCR DR ER LTHEEZL, BARRERKEAFZH
B. 50k, EARAF LR ROIFARAT B, BT MERERAER
C. H A &
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TE: MAEFHRILZLTAFIE,

wfib) A FEPETR S T 4 A
.\ - RMEE: FHALHTE,
ot | | quane o vares) e RELTF: MY T S,
O\ « BHRTE: TH éﬁﬁxﬁbm?ﬁ
(Dsfigible) (r:ontiﬁgffinabh) Ry FrAEBAFITH— KRR TR

-if‘o
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( 2min )

i AL sk L TR 9 A B TR R B £ ALY

o HAAZL (TRIYELA: LFH. IFLFH)
o HEMKE (TRIVAAN: NFRUAT. WP, &F. KF. HALERUL)

o HEAAK (FTRBAAAN: 1=PFRUAT., 2=F., 3= P, 4&=KF. 5= LR
1)

e HEHEAZKL (2 AHF, THRBIAN: 6. 9. 12, 15, 18, 21, 24, ..)

o HEAZZL (R A, THRIBMAN: 6. 7. 8. 9. 12, 14.5. 15, 18. 20, 21. ..)
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B.#T = & HRAL:

o AL % (random variable) : AEHE L FH— 42 [HEGMHSA RS,
e JEMAMT = (non-random variable) : WARAHZ M L (Deterministic variable) o

100 X &R ZeF(mm): F@RIE Tar50%

dayl day2 day3 day4 day5 day6 day7 day8 day9 daylo 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 day31l 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 day4d4
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
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JEaM T = (non-random variable) EFRBEA?

EF: HAE! B 7: NGB!

o ARAME ZH 8 ARAIEMANE e JEMME ZRAEL, WRAET
2, CHRAN ARG FEL = AR %A AEY . dERAALE
HEGG, LBPIEREALAY, = A% % (constant) , H

RTNBEAR A L =, IR K
FEME =,
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CETEZALTHZENL:

e bR ¥: BB T ZARHEMR XA BT UAMNKE G EH,
e Wit T ¥: R T EMNRIAFFEARF FEITMEL RGO —2T 5, tbdez Gt
. t%hitE. V4t E. F4ites,

P

.

BEREER (mm)

B LT RFEG2H Be=100 B ESTH B
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KIPE: TEWRIFEARBRAERNEES

(?ﬁ) A F R AR BAR G
a
N\ o RMMAE: T FIIL,
S T8 i e REHME: T LW,
(Qualttative data) (Quantitative data) . .
/ \ o BRKIE: HHEFIYA,
e ror— o K. EET TR,

(Discrete data) (Continuous data)

huhuaping@ %013 it 1.2 2 A3 4%



MEMEHKIE (observational data) : AMEMEK B X PHIANEICE T KRG
j:% (o]

F MR £ X VA#E % Bias in Observational Studies — Sensitivity Analysis with R
package episensr

(https://homerhanumat.github.10/elemStats/design-of-studies.html)

SIMEEE (experimental data) : AL T FHIEFR AT R I F 4 RMA TR
BN
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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
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EARBHIZI, MBEALATEWIAREL,

*A@$%%@o

e T

o TER—NMEMME, mEIELFERBE,
-ﬁ%%ﬁﬁmﬁEW@%%g 4o )

o KIPFAT FT ik —F LRk
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L

Al S5EER) 55

&R #ERD &in | Bz @) HERL FERRE HE1 SEiREER % 811 | FE1 | B [ Eirnil | HEKE
1 TH110056261 N1901-10 s EmHRELNR Lt EHe EHE B 48 Mk EE =
2 TN110056262 N1901-13 I EHRESNA Lt B3 b B 53 iREE WEE
3 TN110056263 N1901-17 [ ERESNE i =i EiE BiE 43 rE HEE
4 THN110056264 N1510-1 w3 FEEFELE At ®REF AE= i 54 HhE g
5 TH110056266 N1809-1 i) SRIRE A0 & Hiift Hkiz ki Eig 49 Wik e
& | TN110056269 N1910-8 r'F BEETGE aEH 2 2 B 54 W FE HRE
7 | THN110056270 N1910-3 IS PEATSE malH WRE WRE Bt 43 EE Rk
] TH110056272 N1513-8 1Tk HEEASE [t EERED EERED Bt 52 WEE Rr):
| THN110056273 N1513-4 (1T EHEEAEE BEH BES [ B 73 REE W hE
10 TN110056274 N1513-13 (1T HEELES B HE BEI A 55 W ER EE
1 | TM110086275 N1513-11 (1T HEREAES B EH BHEA HEA Bt 54 WER i EE
12 TM110056276 N1513-14 (1T HERAES BFEH R BitE Ei 55 W hE HBE
13 TH110056277 N1513-16 WwFx HEREAES BFEH BEMN BEH Ei TT HhE HhE
14 |TN110056278 M1513-3 ITES ALERSE BEH BEE BRE 2 61 3 fE HBE
15 TH110056279 N1513-7 i HEAE BEH BIg BIi Bt 75 R BE BT
16 TH110056280 M1513-17 Tk HEEAEE BEH BIE BIS Bt 49 N Fx HhE
17 TH110056281 N1513-6 & EEEATS (s [T BEE Bt 44 M Rr):
18 TH110056282 N1513-12 & EEBATES (s nRE BERE Bt 47 s M
19 TM110056283 N1513-9 W HEBAES [T BER BER B 61 WEE M
20 TH110056284 N1513-10 W HEBAES [T FEM FinH 03 53 WAE BTl
2 TH110056285 N1513-5 W HEBEASE EEH BEX BEX B 64 RBE BTl
22 | TH110056286 N1513-2 W HEEAEE EEEH BEERE BEERE B 71 0B s
23 TH110056289 N1615-1 e B2 B Bux Bux B T4 T EiE L # FRRE
24 TH110056290 M1615-3 HAFg 1235 2pRss B 1B 1B T 60 TFiE L # AR
25 TN110056300 N1727-1 #dk FETESE e B = ER=E intg 69 AR M
26 TH110056311 M1811-1 HE WLESRE BEH FEE 5] B 24 WEE Rt
27 TH110056317 M2803--1 HE e l[E=ES= k2 Fat BET BET o 43 rE Br):c
28 TN110056318 N1815-4 e #EREBS B =g B ol 45 +FiE b #FRE
29 TH110056322 N0901-4 5 TS EFRH BEH BFE B 77 HpE e
i l':l.l-unn:s:'!'m A Tale o B |2 B s s P = YT Rt R AS RL L AS Fritd ET ik Bk IFlv
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TAH 2N

¥,

= L A
= =R W U BRI Il B I e
1 (Bt fc) =TT ER 33 0 7 7 12 B &b BH(N) iR
2 #HEES FiFR 27 0 % x 12 = = & BH(N) S
3 =i =TFER 18 0 7o 7o 12 =i & B(N) ™ HLA
4 B i(=.38) =74 72 0 7T 7T 12 = T &b Bm(N) 'l TN
5 1 E=FR =R 48 0 7T 7 12 = K a5 BI(N) I TN
6 PEME =iTaR 66 0 7o 7 12 =k oo BN (N) S FHiA
7 = =R 72 0 s # 12 = % o BIH(N) i
8 SEiR#EX . =78 66 0 {1, £=FE=xHm . *x 12 =& &b B\BX(N) A
9 it B4 #iE 11 0 1. By = 12 =5 oo BEX(N) M HiiA
10 HFEH #h{E 11 0 7 * 12 =75 & E8 = | N A
11 EBE1 =i 24 0 x + 12 =% & =g S
12 REss4 #h{H 11 0 {1, R EE) 5 12 =% <l HE(O) S S
13 5 B 2k A1 4 i 11 0 B e 12 =5 &b B|S(N) N S
14 JeimE- i #r i 11 0 1, WO FE 12 = A &b B (N) VI TN
15 T #iE 11 ] 1. F48} x 12 =& &b \|mH(N) I TN
16 B4k ES =] 11 0 1. 4k & 12 =5 &b J|mH(N) 3
17 ES TR g 11 0 ESTER 1 1. &) 7 12 =5 @b J|IH(N) I TN
18 EriE Eae 1 #{H 11 0 M, ®5&y v 12 =5 oo BN A
19 {3 P IR 51 4 (i 11 0 {1, ey e 12 =1 o BH(N) R PN
20 FH R #u{lH 11 0 1. =d/=&L.. 7 12 = A o 3= (N) Rl TN
21 FTLEShE... 2B 11 0 * + 12 =15 & =8 e FHiA
22 FTIHEFTIT... 2iE 11 0 N, =#: (... F* 12 =5 &b B(N) Rl TN
23 T ITHETET  #iE 11 0 {1, #Edky.. X 12 =& &b BmH(N) I TN
24 T #h1 #hiE 11 0 1. #£Hh5Feh  F 12 =5 @b B¥(N) S HHLA
25 FTT &S . =75 66 0 7 W 12 E= &b BX(N) 'R PN
26 ITTREST... =17 G 0 {1. 2}... 7 12 — o B\(N) i
27 FEhE @m0 =7 66 0 7 7 12 = ik oo B\BH(N) e HiiA
28 KBFEREM . #HiE 11 0 7 x 12 - & EE A
29 B En #{g 1 0 x x 12 =1 & =8 i
30 2 HhEin # g 11 0 o = 12 =5 & =g N A
31 EEHh (iH)  #4iE 11 0 *x 7 12 = & rEe N S
4
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B¥FEE: XA

Rows: 27,004

require("nycflights13") .
data(flights) Columns: 19

flights_jan <- flights %>% 3 year <int> 2013, 2013, 2013
filteF(month =7 1) $ month <int> 1, 1, 1, 1, 1, 1
$ day <int> 1, 1, 1, 1, 1, 1
$ dep_time <int> 517, 533, 542, 5
$ sched_dep_time <int> 515, 529, 540, 5
$ dep_delay <dbl> 2, 4, 2, -1, -6,
$ arr_time <int> 830, 850, 923, 1
$ sched_arr_time <int> 819, 830, 850, 1
$ arr_delay <dbl> 11, 20, 33, -18,
$ carrier <chr> "UA", "UA", "AA"
$ flight <int> 1545, 1714, 1141
$ tailnum <chr> '""N14228", '"N2421
$ origin <chr> "EWR", "LGA", "J
$ dest <chr> "IAH", "IAH", "M
$ air_time <dbl> 227, 227, 160, 1
$ distance <dbl> 1400, 1416, 1089
$ hour <dbl> 5, 5, 5, 5, 6, 5
$ minute <dbl> 15, 29, 40, 45,
$ time_hour <dttm> 2013-01-01 05:0

huhuaping@ %01% i



: REAE

P A20135F1 H #4E& 6937500 5% $3E .

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

2013 1 1 517 515 2 830 8
2013 1 1 533 529 e 850 8
2013 1 1 542 540 2 923 8
2013 1 1 544 545 -1 1004 1(

Showing 1 to 4 of 500 entries Previous 2 3 4 5 125 Next
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HPFAAT EATIRER 5F?

"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

DKW
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X # 4% (big data) R AIAZ—EIF?
o fEE: THRELSZSE L,
e Bl BEERKUANETRLELAE,

KW L4 (4V) .

00GLE

MORETHAN 120 NEW
ZS}Ig,PoSoo ACCOUNTS
UPLOADED CREATED

ON LINKEDIN

e Volume ( %i :}}% % k ) o

. N OFVIDEOSUFLOADED onmEo\;;‘)AuTrczﬁrE :
* Variety (L1 K) (11 Tube PR
e Veracity (#5#4123%) s

700,000 HOURS
UPLOADED -

e Velocity (T A4L) ﬁ

0/

MORETHAN

87,000 HOURS
OF VIDEO
WATCHED

MORE THAN

25,000 POSTS
‘ ON TUMBLR

MORE THAN
1,000,000 “QERZEIHANIL

moreTHan  SWIPES ONVIMEO

500,000 18,000

RN C CO-Globe

huhuaping@ $01% 3% 1.2 % & o dk 48 32/99


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

R
I~

o RAKIZITHIE: B0 EERL o BGEATM: (LFLE) 240
HAEVS T L& 2 i 2 5 A7 o FAKBABZVS E4E5000A 8

5 ~ JOHANNES

huhuaping@ #F01% F1& 1.2 &= A3 33/99



(nominal data) (ordinal data) (nterval data) (ratio data)
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wal data)

o BAER T X5 P& £ A 09 2 MR

o MEMBMITHRNER, REEAAAXA, —MALF AL,
e MA(F. K)
o EIRARI(T IR, K&, HIE. 2 F)
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541

R & BT Re BAEVS 38 &

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
lile1 M black North
hanmeimel F black Neither

36/99
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dinal, data)

s TEWARBALA MG £ 57, BPAL A RIS
e T ARE AL £48, XA FF&EX
wR ATk o BFHFEWHL E FHE

How do you feel today? How satisfied are you with our service? }_1 ] I |3
1 - Very Unhappy » 1 - Very Unsatisfied o 1 2
2 - Unhappy 2 - Somewhat Unsatisfied E
3-0K 3 - Neutral ©
4 - Happy 4 - Somewhat Satisfied
5 - Very Happy 5 - Very Satisfied

>
Good X
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AIGHSE (HT1FR ) A I ((Hipeel )
weekday temp feel weekday temp feel
Mon High \'48 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
BEEE: FPREIFETHER? wRRIEERA KR, EARRHEES (ST 4o
T):
Rows: 5

Columns: 3

S Weekday <chr> "Mon", "Tue", nwenu, "ThU", "Eprq"
$ temp ~ <fct> High, Low, High, Low, Medium

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

$8: H&THappy: V& =very; Uk Funhappy. =ANFE T AE A KK RE 4 Lo

huhuaping@ %015 Fi& 1.3 #%ABay+ = EK
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tewal data)

[X [a] # #%( interval data) 49 FAE A /& B R P . ST K (Fek) | A2 R IR L
i/&ﬁfgxo

e TEMARBULA IR £ ﬁ,Wéﬁaﬁmﬁ

e T ARIBVAN 214, LWEF EIFE

o ERFBEA LR Z XA EIFELH
o FANBTHAZ N Y IE H (422000 — 1995) A A & L4y, 12H AN 2769tk £(2000/1995)
AR 2T Lo
e 201358 A11 B 11 R RAFRAM R R E ALK B, fmKiyikDER
00 . KV kiR & 53048 K E(90-60), & TAM, 1BilK ik AEf1.5
££(90/60), = %A & Lo

#0135 Fit 1.3 KEMHEER



ATRHZBUARE 4 ?

B Ajfkinne G (R4 )

: : 4 2 JKFAL% 42201351 A A2 KATHEHK
day wd dep time sched dep time ‘

5 FELE .
1 i 542 540 ‘ \
= o T XA KEE] (sched_dep_time)
1 )? 544 545 ﬁﬂﬁﬁiﬁé’&ﬂﬂ'lﬂ (dep_t'lme) ﬁ%
};J‘ FEARA?
1 = 557 600 o WwRMREMT—K, ZEATHLTY
5 IEIR AT K ?
] - 558 600 - . e
- o W EBUHAMIET, 12/E AT H AR
1 @ 558 600 REFR?
1 B ssg 600
] }f.J_ 559 559

huhuaping@ F01% Fi#& 1.3 #%ABa9+ = E R




RERBZIMUARE 4 ?
WBHFLAjgpspie Wk R (HEF2% )

day wd dep time sched dep_ time dep delay delay cat
1 3 s 542 540 2 IEGE0-1418F 7
1 3t 544 545 -1 FRATAZ Y
1 3t 557 600 -3 FRATAZ Y
1 i = 558 600 ) RATAZ Y
1 3 e 558 600 -2 RATAZ K
1 3t 558 600 -2 FRATAZ K
1 B = 559 559 0 RATAZ Y

Showing 1 to 7 0of 9,161 entries Previous 1 2 3 4 5 1309 Next
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ATRHZBUARE 4 ?

delay cat J& B B — Bl = B= Bl B & ) b2y
At 1182 1213 1427 1460 1529 1227 1123
RATA 772 800 1043 909 972 768 703
EIR0-1/ A 320 333 333 397 453 371 364
AR 12 R 50 51 34 57 65 46 37
EIR2-3N A 17 10 10 32 20 23 9
R34V A 8 5 1 16 4 2 1
HEIRA-5 A 4 1 1 5 4 1
IR 5-6/ A 1 1 2 1 1
Showing 1 to 8 of 11 entrics Previous | 1 | 2 Next
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vatio data)

tb & £ 3% (ratio data) A BAA A /& B AT« T AR Koy (Bem)  RIRILER
IR & Lo

o TEAAALFERR
e TEWARRBUEALEARINAE ( Xy < X1k Xy > X1)
e TEMARPULZ 22 H KIFELH( Xy — Xq)
e TEWMARBUANRIZAAR EXH ( X1/X5)
e 4m: GDP({C L) ANABN(L)F

huhuaping@ %013 it 1.3 &+ = E K




’ &%Lﬁ-TN‘

B PE 4 AE AEXEE FREE X% WETE
T HEA
KGR v
HAREK v

H Pz
ZRSE ]

2487 & L
T e 88,
RE35
R RCOR &R

NN N NN
AR NN NN NN
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4 K FE Qe Bl K ES



& (tume sevies data)

a3 S — AT E AR AR BAE GG — AL 4E R, R BAA R[S 0 A
2y S I A K IR IR .

o SKEFN: L EMAE

o & H(daily) : » X AR

o )& (weekly) : Jm B PHLEKT

o 4 F] (monthly) : =k b FFal 5r H A& 45 40
o A% (quarterly) : %=GDP

o A F(annually) : ZeBUFHE

e 45 F(quinquennially) : He#li& k& & 54
e 510 “F(decennially) : H=A & &4

huhuaping@ #0135 Fit 1.4 AR aguF 1A R & 46 /99
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= (time sevies data)

A& (stationary): 4 K —ANEF ] 3 69 B {E Ao 7 2 R FAE ] WM R AT, AR
"¢ kA& -F #2489 (stationary) .

1200

1 000

1 Il

i i | | | 1 1 J
1955 1960 1965 1970 1975 1980 1985 1990 1995

95151 A -19995F-9 A £ B )M 5§ P 444

%01 $ib 1.4 #IE T RS



1s5-section data)

HBmEIE: —AREANAT LR —E & _ICE G HIE

7+ P& (heterogeneity) : % RATGG KT AT L& H 7 69 A2 0, KRAVLMFJE
R (size) RHAAE 3 2 (scale effect) VAEE #.3% n% iR #L

huhuaping@ F01% Fi#& 1.4 AR aguF 1A R &



)

-5 %%

£ BN Mk RE S R E

2
2

STATE Y1 X1
AL 2206 92.7
AK 0.7 151
AZ 73 61
AR 3620 86.3
CA 7472 63.4
Showing 1 to 5 of 50 entries Previous | 1 | 2 3 4 5 .. 10  Next

EF, VIREI90FBE (BT A): XiREK1990-FF478 & a9 H4&(X 2/
A7),

huhuaping@ F01% Fi#& 1.4 AR aguF 1A R & 49/99




huhuaping@

160-

125-

(AT

FEEHE

7h-

50-

o 100~

2000

4000
BEFEBEAT)

BHERE: RBP4 AaBiF@ita? A4

B A 5] AR ?

%013 it

1.4 #IE T RS

5%% ¥

6000

? B P RBRT IR VT AL A AR



3% (Panel Data)

BRI : £ A BT 5 T ek A m I T AT Ay, A8 3T A8 ) 69 Ak A E S L A
8] 4 b 94T IR IR B 6 R AE

o -4k (balanced panel): FT A £ & £ UAR LA A8 B 69 WL & H
o JE-F-f7 4k (unbalanced panel): JF3FFT A £ & 3 7UAR L A8 B 69 I ok £

BPFELE (MK n:

o K AE& (FLME) =@\ TR, LB: n=gqgxt,
=] Rt A A2 09 ) AL .

o AR A

o “HH EVEM

huhuaping@ F01% Fi#& 1.4 AR aguF 1A R &



huhuaping@

S L7 ONENDE €/ SUE

e /5]: GE=il Fl/»8]; US=% E%

o AR EHIT (B £ET)

o F=a—F &y AEHIE (B £T)
o C=A—F WAL ALE (AHET)

Warning: "as.tibble()  was deprecated in tibble 2.0.0.
Please use "as_tibble()  dinstead.

The signature and semantics have changed, see "?as_tibble .

#0135 Fit 1.4 AR aguF 1A R &



huhuaping@

F RS X

935-19545F 18) £ B B KRB 9 R E(pKE)

year GE.C GE.F GE.I US.C US.F US.I
1935 97.8 1170.6 33.1 53.8 1362.4 209.9
1936 104.4 2015.8 45 50.5 1807.1 355.3
1937 118 2803.3 77.2 118.1 2673.3 469.9
1938 156.2 2039.7 44.6 260.2 1801.9 262.3
1939 172.6 2256.2 48.1 312.7 1957.3 230.4
1940 186.6 21322 74.4 254.2 2202.9 361.6
1941 220.9 1834.1 113 261.4 2380.5 472.8

Showing 1 to 7 of 20 entries

F01% Fi#&

1.4 #IE T RS

Previous 2 3 Next



huhuaping@

RS (BhET)

00~

400

200~

1.4 F A a9 0 |

company

54/99



huhuaping@

K EFEFS X,

935-19545F- 18) £ B B KRB 9 R E(KKHE)

year company I F C

1935 GE 33.1 1170.6 97.8
1936 GE 45 2015.8 104.4
1937 GE 77.2 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

F01% Fi#&

1.4 Hc 3 & 0 o] R 25

Previous 1 2

6

Next



huhuaping@

we

a)

1935-19544F- A) £ B & K A%k 3) 4 I (B & #6205 45)

year GE.C GE.F GE.I US.C US.F US.I
1935 97.8 1170.6 33.1 53.8 1362.4 209.9
1936 104.4 2015.8 45 50.5 1807.1 355.3
1937 118 2803.3 77.2 118.1 2673.3 469.9
1938 156.2 2039.7 44.6 260.2 1801.9 262.3
1939 172.6 2256.2 48.1 312.7 1957.3 230.4
1940 186.6 2132.2 74.4

1941 220.9 1834.1 113 261.4 2380.5 472.8

WM Fll: FéEraRCRIF-FHaR? Fl2: 2V HEJE? FI3: AN E)

B HEALHE?

%013 it

1.4 #IE T RS
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& R A R AT B AR
FE222: MERELTARAEFEZZMERN, LT HFROYKE,

(B#IE; AL, KK
EAE Ao SRR 3E )

G &l RiE %t et %t 5
"I (BT AR AL CF) R AR 42 B Ao dt B a8 3
Pririndt T T EAR B S AL AT 1 it Ao

—

KA

huhuaping@ %013 it 1.5 it 094k 2



uptwe statistics)

o I : FRHAPME, LE, LE, BRfak, MIEEI TR T &
o B&: RMEKBRIE; KBKIBGERANHE
e A&

o IR

o HI¥HIE

o JETAIE

o FIEPESHT

huhuaping@ %01 $b 1.5 % it 2 64k &



huhuaping@

F#01%F Fit

Bl m

m
SIm
0t
B4 1
B m
161
Bim
16 f
M m
55 m
a2 1
181

Raw Data

‘Favorme Ice Cream Flavor

Vanila
Chocolate
Strawberry
Other

N/A

N/A
Chocolate
Chocolate
Vandla
Vanila
Strawberry
Strawberry
Strawberry
Vaniy
Chocolate
Vanila

Wamlis

tive statistics)

l Age e

Mean 42, 15 4 , _

Standarcd Dev. 219 @ . -
N/A Male  Female
b

“ Vanilla
3%

Strawberry
17%

Descriptive Statistics

1.5 it o4k R



o R : A A FTA R AE A BB R AW S ARAF ARG Soot 7 ik
o B&y: X EARSFIEAF L ST

o BRI

o Rkt de

N

huhuaping@ %013 it 1.5 it 094k 2



vential statistics)

!

Hi *11¢

W

huhuaping@ F01% Fi#& 1.5 it ek 2



A

¥ 4K (population):

o BX: FIATZ A &3AKEIRE) 095G, P aEHE— AR ArAh Tx
o R: HAHAH RIS IR EAK

o AIREARGTERE ARG IAHAFA L, LT KK E LR MR

o RLIREARPTAIEN TR RALIRE, 7T R

# X (sample)

o B : MEARFIIG—IHpTEGES
o HARE: MR AT AWK BMRAFEREE R AE (sample size)

huhuaping@ %013 it 1.5 it 094k 2



2 ¥ (parameter):

o B : MEBMIFIEMIER KT E =, AR HEBET E LR EMIFIE
e TE2HITE: FTACHARIZABNRYME(p). TE(0DF
e L5 : BHRLAMAEF AFTBFEET u,02%, 8,7, -
%71 = (statistic):
e B : R RMAFAFIENMBERER T EE, CAREFAKIETHE L RG— %=,
P DRSO 4
e T2HHE: MIRXUHEALTEAHEANME(X). BAFTE(SHH
o L5 HALITZAF AXLFTEHRET X, s?, w,v,

huhuaping@ F01¥F Fit 1.5 it F 64k & 64 /99



huhuaping@

% par

%t &

stat

AT
B ARARE
R
BT £ o
Ao
BRI = N

L T OE X

Q

BT
HRE
=S
AT £
HEAAT R £
FE AR L) #

HAMARH

Do o X

%01 it

1.5 it ek &

65/99



R3S NORRISHL 25 /2 7200 RAT Wl B A (KD
107 73 | 68 | 97 | 76 | 79 | 94 | 59 | 98 | 57
54 | 65 71 | 70 | 84 | 88 | 62 | 61 | 79 | 98

66 62 79 86 68 74 61 82 65 98
62 | 116 | 65 38 64 79 78 79 77 86

74 85 73 80 68 78 89 72 58 69
92 78 88 77 | 103 | 88 63 68 88 81

E\'ﬂi: #ZF
B #AE =T i 200 H HRELT

ARE SIS ARG &
P4 FH A 218 P 77 i N 76/N

huhuaping@ £01F Fit 1.5 it F 64k & 66 /99



o B4 (Y, X], N) o HA Cly,ai],n)

o BARSHT? 77 o HAKITE? 77
« EEHEHRKFE? ? 7 o E2AZAHABPFERILIRERK R
5 ?

huhuaping@ F01¥F Fit 1.5 it F 84k A 67/99



Y
A

¥
il
¥
B

— o H AR
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>~

ST ST

Yi =P+ BXi +yy

gl

F

ol

F

AP FHRR : —FAAK

huhuaping@ F01¥F Fit 1.5 it F 84k A 69 /99




>~

P EE WS

Y; = By + BoXi + B X{ +

>X

=

o i

i

BRI FHORF : —FRHA

huhuaping@ #0135 Fit 1.5 it ek & 70 /99




>~

P X HHEE T

>X

CRFHRFE : —FSH B

huhuaping@ #0135 Fit 1.5 it ek & 71/99




#USGL T2

B2 LR FA S AR FAH B n = 1043 5. Rt FH
16247 ¥ A48 (FAy 2104 £ &

huhuaping@ #0135 Fit 1.5 it ek & 72 /99



huhuaping@

I CRIEY
Bt & LA IR ?

AR
Y: = Bo + B X; + u;
Y, =25+ 0.5X; + u;

013 Fit

1.5 it S 094k 7
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huhuaping@

o IR

o JLHEKIE:
o AbIFELIE:
o NHTHIE:
o MRBEELIE:

o 1FE| 40

i

%013 it

KN 7] AR
BAF R

W 5R &R
R R %t 7 koK IE

£E R a9 3L A
BB HT

=4

1T

RHES

ESUR -

Show the
data
clearly

1.6 it e B A A2

Have a clear
purpose

Make the
message
obvious



A& a)GE N

AEBEFHT:

Oﬁﬁ:% FREF . MERSHRERT . BLEFAT. FF

o HARl: ATLME: 5 RKHAFlacademic journal (@K%%ﬁﬂ‘?‘]%ﬂ%ﬁ%; TT IR AR B
arXiV.org) . RSSiTH (4t 52 #F; R-bloggers) . googles K...

o HAE2: &R EIZ: Onenote. FF £ %410, Mindmanage (ZE-FH) ..

B.)” Z IR
o 4mif: FILIT. AL H. HIERE

At KFAEQMA LN, FREEE (B NRNFFEIEE. BHIgoogle dataset
search) . [F]%& 2. ChromeF A LTE. HTMLARLiE S . CSSi&EZ . RegexiZ & .
docker#4E. Selenium/RSelenium

huhuaping@ #0135 Fit 1.6 it - Areg kA A2 76 /99



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 S a)5 A2

C.ZuKBEHE.

o fmif: RBET MBS, ELELIWMERL (CD
e #At: SQL. DBI. RSQLite; giti& & AGitHub A #/1L4L % .

D3 A& T A :

o fnif: MAKREHBEL., 8/ ARKmILES
e A : Microsoft Excel. SPSS.

E. X AE R 57

o snif: KIEFE. HIET ., FFEMAKIELE, FHEH. H=EE. KEFI S
AN R

o HAk: Hadoop\ Machine Learning and AI. X Z# B #& K (R Graph Gallery) . shinny
APP. books (Interpretable Machine Learning)

huhuaping@ #0135 Fit 1.6 it - Areg kA A2



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/

huhuaping@

A S aJ 5 N3

FiR4 B 4F ik
o Zmifl: FARBAIE., AHAIAN., A EMEITE. LKL, FRITA
o HAt: HAEEHM (Word. Latexi53) - ARIRICEEES
(Markdown/Rmarkdown) . L #k# 32 T E (Endnote. Zotero) . T ZILE LH K,
# 3L Hkslide (Powerpoint. Xaringan) . PNMAM 3t (hugoid 5 . blogdown)
G. &R HE 5 Z 5

o fnift: MNHEAHFHIFIF O, AFRB L LRI L5
o HAl: ABHAE. HINWME

$015F it 1.6 43t 947 ay A kit A2



ML FEREORF: aHF R T, 44 & Fnycflights]3

This package contains information about all flights that departed from NYC (e.g. EWR,

JFK and LGA) 1in 2013: 336,776 flights 1n total. To help understand what causes delays,

it also includes a number of other useful datasets. This package provides the following
data tables.

e 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

huhuaping@ #0135 Fit 1.6 it - Areg kA A2



https://github.com/hadley/nycflights13

huhuaping@

LGA, AZZEALIEEHKAI3677T62E K,

year
month
day
dep_time

dep_delay
arr_time

arr_delay
carrier

R V20 Vo S V) S Vo Sk Vo S Vo S Vo S V0 S V0 S Vo o

F01% 4

sched_dep_time:

sched_arr_time:

int
int
int
int
int
num
int
int
num
chr

[list output truncated]

tibble [336,776 x 19] (S3:

: :336776]
:336776]
:336776]
:336776]
:336776]
:336776]
:336776]
:336776]
:336776]
:336776]

ix 4 ML 18 2,

2013-01-01 05:00:00%2013-12-31 23:00:00#4 4],

¥R

m 2 H = AHPUHEWR. JFK.

tbl_df/tbl/data.frame)
2013 2013 2013 2013 2013 2013 2013 2013 2013 2013

11
11
517
515
2 4
830
819

11 20 33
IIUA" IIUAH

1111
1111
533 542
529 540
2 Y —6
850 923
830 850

-18 -25 12 19
IIAAII IIBGH

1111

IRY1 Qf

544 554 554 555 557 557 558
545 600 558 600 600 600 600
-4 -5 -3 -3 -2 -

1004 812 740 913 709 838 753
1022 837 728 854 723 846 745
-14 -8 8

1.6 %t Ared X A AR



——I(R @9 ACHE AT I

20131 18X — RAGALIE L A8A25 Kk ., MiX A EIEER 8 A B A A MAE?

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

2013 1 1 517 515 2 830 8
2013 1 1 533 529 e 850 8
2013 1 1 542 540 2 923 8
2013 1 1 544 545 -1 1004 1(
2013 1 1 554 600 -6 812 8

Showing 1 to 5 of 842 entries Previous 2 3 4 5 169 Next
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A G B AT 3 iz aF K

X8 Rt AT, R A AT RR 22 s R ?
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 2 3 4 5 53 Next

huhuaping@ #0135 Fit 1.6 23t 4 A7 69 K KT A2




PG TT3(F R AUILEK)

BT A A EAFRAEREE, TR AR BN — 87

fFVU pr#rfrrf?r‘ g'yg*g'.

R
—

‘BE

1.6 %t o drag kA itz



P A T3y 3 iR oK)

ZIILE MR AT ERTRA KRR ? ZHA, AR A%

date wday n_flight mean_dep_ delay mean_dep_arr
2013-01-01 5 — 842 11.5 12.7
2013-01-02 J& = 943 13.9 12.7
2013-01-03 JE 914 11.0 5.7
2013-01-04 J& B 915 9.0 -1.9
2013-01-05 J& 55 720 5.7 -1.5
2013-01-06 J& H 832 7.1 4.2
2013-01-07 5 — 933 54 -4.9

Showing 1 to 7 of 365 entries Previous 1 2 3 4 5 53 Next

huhuaping@ #0135 Fit 1.6 23t 4 A7 69 K KT A2




LT 9( 2 #3 /Umatter?)

1000 - | | |
| I |
! ]
1 L ]
S0 - I
i
wday
=
B z—
ﬁ ! $ ==
: . H &=
800 - E :
| =
B
T~

il
L]

247,

H

huhuaping@ 01% 56
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Lt 6( ¥ & 2 A5

BN RESLEMA? BN RAIER VIR | JofeBFF], WHY? £
RREHFR? ?
F X (2 R) 9B EAFHYRETK
date wday n_flight mean_dep delay mean_dep_arr
2013-01-05 J& 55 720 5.7 -1.5
2013-01-12 J& 75 690 1.6 -13.0
2013-01-19 J& 75 674 3.5 -8.5
2013-01-26 5 75 680 7.2 0.8
2013-02-02 J& 55 682 5.4 -4.8
2013-02-09 J& 75 684 18.5 6.6

Showing 1 to 6 of 52 entries Previous 1 2 3 4 5 9 Next
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Lt T(2 449 A 5%

B0~

BO0-

TR

TRO -

700 -

huhuaping@ 01% 56
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huhuaping@

P FAL R R TN R AE B L IE IR ?

ERANDF A A At iRef K

5, 1 8(ALIH matter?)

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 -} 10531 17.4 14.1
EWR 5 10592 15.4 54
EWR 6 10175 22.5 16.9

Showing 1 to 6 of 36 entries

%013 it

1.6 it e B A A2

Previous 1

2

3 4 5 6 Next



T 9(L3Hmatter??)

P FAL R R TN R AE B L IE IR ?

ERANDF A A At iRef K

origin n_flight mean_dep_ delay mean_dep_arr
EWR 120835 15.0 9.1

JFK 111279 12.0 54

LGA 104662 10.4 5.9

huhuaping@ #0135 Fit 1.6 23t 4 A7 69 K KT A2
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huhuaping@

T & A A& £ B P A W12 B (airport): X = 1 5L

LT 9(AL3Hmatten?3)

faa name lat lon alt tz  dst tzone

04G Lansdowne Airport 41.1 -80.6 1044 -5 A America/New_York
06A Moton Field Municipal Airport 32.5 -85.7 264 -6 A America/Chicago
06C Schaumburg Regional 42.0 -88.1 801 -6 A America/Chicago
06N Randall Airport 414 -744 523 -5 A America/New_ York
09J Jekyll Island Airport 31.1 -81.4 11 -5 A America/New_ York

Showing 1 to 5 of 1,458 entries

%013 it

1.6 it ATy A Rid A2

Previous 2 3 4 5 ... 292 Next



huhuaping@

P25 T 0 (U3 matten?d)

BRI IR S R E - &Il Y

Rows: 1,458

Columns: 8

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

F01% 4

IIO4GII, IIO6AII, ||®6C", ||06N||, IlOngl, IIOA9II’ |IGG6II, "@G7"~
"Lansdowne Airport", "Moton Field Municipal Airport", ~
41, 32, 42, 41, 31, 36, 41, 43, 40, 48, 40, 42, 41, 34~

-81, -86, -88, -74, -81, -82, -85, -77, -77, -123, -76~
1044, 264, 801, 523, 11, 1593, 730, 492, 1000, 108, 40~
-5, -6, -6, -5, -5, -5, -5, -5, -5, -8, -5, -6, -5, -5~
IIAH, "All, ||A||, IIAH’ IIA"’ lIA", IlAll, HA", "U", ||A||, IIA||’~

"America/New_York", "America/Chicago", "America/Chicag~

1.6 %t o drag kA itz



$ih ik P45 T (AU IH matter?S)
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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/

$o & LG 7T 2(HU 3D matter?6)
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Bk hA)

T@E %%éﬂéﬁJFKmﬁﬂ\$é’Ji'ﬁkvzTi/)ﬂ (# 71 B heat map plot) , H
HAFe B I TUA SR # AL RIE IR A

o

AE-
. I I II@IIIIIIII {2 A
40
|]]-H-| 4]

40

14 16 18 i 22

24nB1ER

94 /99
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it @KALIHAMIVAL #:()

# &8 CILIRATIVSERI/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*xx
Residuals 109409 166473256 1522

Signif. codes: 0O '*xx' 0.001 '**x' 0.01 '¥' 0.05 '.' 0.1 ' ' 1
EARFE, 1863 M REHMIRT
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it (@KAIHING VA #72)

# #0KIEIRATICVS24hATIEIER
summary (aov (dep_delay ~ hh, data = flights_jfk))

Df Sum Sq Mean Sq F value Pr(>F)
hh 1 5701754 5701754 3874 <0.0000000000000002 **x*x
Residuals 109414 161017904 1472
Signif. codes: 0O '*xx' 0.001 '**x' 0.01 '¥' 0.05 '.' 0.1 ' ' 1
EARFEE, 1863 N NREHMIRT

huhuaping@ F01% Fi#& 1.6 it o bt B At A2 LT




: BT P G0 7T (FIKILH ® J3 5 47)

dep_delay = By + B1Mon + B1Tue + B1Wen + B1Thu + B1Fri + B15ta + B1hh + u;

Call:
lm(formula = dep_delay ~ wd + hh, data = flights_jfk)
Residuals:

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 *x*
wd.Q -1.232 0.308 -3.99 0.0000650013111561 **x*
wd.C -1.193 0.307 -3.89 0.0000999799605708 ***
wd 4 —-2.448 0.306 -8.00 0.0000000000000013 ***
wd”5 2.276 0.305 7.46 0.0000000000000843 ***
wd” 6 -0.573 0.306 -1.87 0.0611 .

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

. <Elela (10408 deoree
huhuaping@ i ¥ 7 1.6 Giit o reg At A2







THANKS FOR LISTENING




