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J%15 Box and Cox: # Vi~ HJF. /DMWY

G.E.P.Box (born 18 October 1919) is a statistician, who
has made important contributions in the areas of quality
control, time-series analysis, design of experiments.

George E. P.

270)¢

* Son-in-law of Fisher.
* Founder of Dept Stat, University of Wisconsin—Madison(1960).

* Contributions: Box—Cox transformations, Box-Jenkins models,
Box—Behnken designs, robust statistics, etc.

STaDEVI Sir D.R. Cox (born 1924, Birmingham, England) is a
918 a8 prominent British statistician. He worked in the Imperial

College London, Oxford University.

* Proportional hazards model (Cox model), survival data.
* Cox process

Box-CoxZZ#: Box, George E. P., Cox, D. R. (1964). An analysis of transformations.
Journal of the Royal Statistical Society, Series B 26 (2): 211-252.
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SERRN R A, 6 E AR & 0] fi Box-Cox AR #i

1. 62 FLAN Y I L B SR A
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513 LR E HE (proportion data) #ex ~ B(n, p), p = x/n, N
E(p)=p, o’ =var(p)=p(l-p)/n.
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Tukey s quote: Far better an approximate answer to the
right question, which is often vague, than an exact answer to
the wrong question, which can always be made precise.
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John Wilder Tukey

John Wilder Tukey (June 16, 1915 — July 26, 2000) was an
American mathematician best known for development of the
FFT algorithm and box plot.

In 1970, he contributed significantly to what is today known as the jackknife
estimation. In 1974, he developed, with Jerome H. Friedman, the concept of the
projection pursuit. In 1977, he published a book, Exploratory Data Analysis, in
which he emphasized the role of data summary, visualization, robustness,
influence analysis. He 1s now regarded as a pioneer of data science.

Tukey s range test, Tukey s test of additivity, the Tukey lambda distribution and
Tukey's lemma all bear his name.

He coined many terms (next page).

Tukey ‘s range test: RN ETETMRIMEZHZ BIFEEEERZ
5, BHEHEFHE M (post hoe analysis after anova), P ELEIK
PRI gH 7 7] 22 7 8 2% . Tukeyffjrange testil /21X BE— AN 2%,



Terms and phrase coined by Tukey

alanysis

alias (in time series)
ANOVA
badmandments
bagplot

batch

bispectrum

bit

biweight

bland distribution
borrowing strength

boxplot

cepstrum

coCo

complex demodulation
confimatory data analysis (CDA)
darius

data analysis

dedomulation

defficiency

depth (median of vectors)
dyadic ANOVA
exploratory data analysis (EDA)

faceless value

family of covers
fences

5-number summary
frogs

froots

finite character

Garden of Eden
hamming

(hanging) rootogram
hanning

hat matrix, H
hinge
Huberizing

jackknife

linear programming
midmean
multihaver
Munkery
polyspectrum
polykay
polysampling
polyspectrum
prewhitening
quefrency
RadGaussianization

rahmonic
regressogram
reroughing
rootogram

rough

running median
saphe cracking
schematic plots
slash distribution
smear-and-sweep
smelting
smoothing and decimation

software

stem-and-leaf
tapering

toolglass
trimming
twicing

vacuum cleaner
vague concept
window carpentry
winsorizing
Winsor’s principle
Zorn’s Lemma
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(1) B 7. ke 5%

(2) ggnorm: 1R % IE&?

(3) ZI| -7 B (9 2 P 1)
hFR): ERME? ETE?

(4) Cook’s D: 5243 HT

(5) ARZE-FLATIE: Foma ot

(6) D vs h: S0 BT

218 1 28 Ncookitb 2 D-25 151 £k (D=0.5, D=1).
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(1) BEMIBR—AFEAR R, B ZEF 5 il — g N a AR (@)
(2) & EIEBEA IR — DA, ARZEF 7 — Ei‘ﬂﬂjiTEZ
(3) AR I — N, WPUE RE—eE®mm (AL .

(1) SEPr 5 faj i, Mm¢ ey H by pR ﬁ@%%ﬁ

RSS, = mmz(yl - X; B2 > mmZ(yl —X; TB)2 = RSS,,_4
HIIH R — AR R Fﬁf%?ﬁ%ﬂﬁd\

(2) X = (X0, X,), B = (g;)

RSS(X1, X5) = ming, g, [ly — X181 — X282/

< ming, g,=0 |y — X181 — X2B2[|°
= ming_ |ly — X1B1/|* =RSS(X;)

(3) BINR? =1—RSS/SSp, WUMIMAA RN, RSSIHZD, P REUEM -
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f¥%1: Jackknife 77iETRIA

Jackknife Invented by Quenouille(1949), named by Tukey (1958).

12 3535 7] Tukey: If you had exactly the right tool for the job, you’d use it. But
if you don’t, then you‘d use a jackknife. Jackknife method is an all-
purpose( /7 fig) tool.

B
N

BIALCfE T EY: x,,..,x, iid ~U(0,68), ICFEA M/ KHES N

X < X2 <....< X(n)

G
n+l1

SIBIMRAH 6 = x,, = max(x)&fH T 6. EG) =——0=0-

EEXJ'_J%%: IR [0, x5, 1,[%1)5 X 2) 1oees [ Xy, OPH A EMIA], HIT AN [X 18]
E’J?i’atéﬁ d= (x(l) + (X = X))+ (X, —x(n_l)))/n =x, /n, WG

S AREIKE 0—x, ST 3 0=,y =d =, /n= 0, ="
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BIA2. MBIATELIAREFD D9 T AGTE 0, vt ss e — SRR nT Be2 i
dn = 9 o ‘x(n) (1)

AT ., O — A ST SRR B H0 4 — AR AT T B A
AT xRS IR 1/ A1/ n I, n— AN S0 B

Xiuopy + (n— 1)x(n)

TN\

AV4

X ot Xy 0

v A ORI

X +(n—-1)x
dn_l _ 0_ (n-1) ( ) (n) , (2)

n
EiRa Fid 5y B FEFEAREE N nfln — 1 EHE, &5 NX0E K.

N 1
A _ J—
< (l’l — l)dn—l = I’ldn = 93 - 2'x(n) - 'x(n—l) _;(x(n) - x("_l) )’

P Jackknife i, HmZENT 6, O,ffmZE.
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Jackknife H T IE W Z (Quenouille,1949)

)RR S AR, 4 e TR, x OG0, B HAWZE D =c/n, Bl
E@)=6+5,
n
A7 A W2 b, IR IE 6.

Jackknife BB ORI ] 0, i = 1,0, 0 =Y 67 In,
ittt =

M2 bt TH A (n=1) (0 - 0), R IEMWZ J5 1 Jackknifefdi i1
éJackknife i é —(n-1) (5 a é)

m=wﬁﬁﬁﬁﬁ,%$m4¢ﬁﬁﬁmmﬁ@wmﬁ§ﬁii;

YDy — g4 _C - _fl=_ < _<_ ¢ |
E© )_0+n—1 = E(H 0) n—-1 n nn-1)
= E(@—-0)=c/n(n-1))=b, (n—1),
Bl (n-1)E@ -0)=b,, Frbh(n-1)(0 —0)ZE %D I T Mfhit.

T 6, . = O—(n—1)(0 — Q)T ARAG 1T




0

n+l’

A2+, 6, =x,,E@0)=0+

A 175 BB H Jackknife B2 IE O RZE.

0" = MFkx 5 HR KAE = max x, =

J#i

__'_'_A
{ Xy X F Xy

O VI A )
20 =3 0""/n=(n-1)x,, +x,.,)/n, WRMGI2H%En - IAFEAR £
i=1

BN, W 8 -0 =(x, ., —x,)/ 7.

LA g’Jackknife = é —(n _1)(5 - é) =X~ (n— 1)(x(n_1) - x(n)) /n

=2~ 2y — o, — 0 ) 5 AT S5 AR
n

35



Jackknife | T4 7175 Z (Tukey, 1958)

Jacknifeft) 5 — N EEM@E R REERGHE (NG KRS THE max(x,) KT %

W&%ﬂﬁi#z&xl,m,xna@ea@—/rwéo Hhs: At var(0).
80 MR BN ORI T, 800, i = 1., ORI IR 77 22

n n 2
0, = Z 6" /n, = Z (é(_i) -0 ) /(n—1),
i=l1

i=l1

2

2 n il .
AR 2 K Jackkmifeliiit: var@)=""" ¢ "Iy (500 _g)
n

no o

BIA3. £ OB, ok, WE(K,)=6,var(x,)=0>.
2

BBGEW M 0=x, WAEH var(@) = /n, HAhit var(d) = %‘
FAT T 58 UE Jackknife 77515 2 & & A .

A A= nx — X,
O=% MO =(x, +..4x,_ +x,,, +..x,)/(n-1)= L,

n 2
WSO, iR =T, AT EsS, =32 -)
n—1) ia
n—13 ’ 1 - L
var(0) = N o) _g ) = _y) =2«
= var(9) == ;(9 7) 2T =

i=l1




Jackknife 5 Bootstrap

B A2F BEHLIH B — DA R, BEBEHLAHEL n — 1 s s B e AR i K Se it
=, MAHZMEAE, AT R KRG = R ZE. R0, Wi A

n N R x e, x FEA LA TR A n D 5, [FIRE S EUR K Giit &,
AT RGO & R 2 B TR R AL R . X RN Bootstrap H B .

BBREAR .,y x,, SELOWIE TN 00 M x,..e, x, A TBURL B 1 AN BT 257,

15 0 Bootstrap it 0", R EMEEBIK, 183 0,,0;,....0,, EATE O ke
RRAS, AT FH SRAG 1 O 43 A A S R &
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(Google Flu Trends was described as using the

following method to gather information about
flu trends.[41[]

A linear model is used to compute the log-odds
of Influenza-like iliness (ILI) physician visit and
the log-odds of ILI-related search query:

logit(P) = Bo + B1 x logit(Q) +

Pis the percentage of ILI physician visit and Qs
the [LI-related query fraction computed in
previous steps. By is the intercept and B is the
coefficient, while € is the error term.

FHEET12HA10H B EPE https://zhuanlan.zhihu.com/p/590989182
B AET chenqin e RHSAE HUHT <Y E 0 Sk S e HH 7ot »
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