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Mise en jambe

Number of people who drowned by falling into a pool

correlates with
Films Nicolas Cage appeared in
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-o- Nicholas Cage -~ Swimming pool drownings

Qu’en pensez-vous ? (cf site http://tylervigen.com/spurious-correlations)
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@ RStudio File Edit Code View Plots Session Build Debug Tools Window Help L$OmM< 100% @@ Thu 17 Nov 09:27:55 Q i=
® [ ) RStudio
21| & - -~ Addins - & Project: (None) ~
@ lin_simple.R ("] Environment History ==
SourceonSave O /- “»Run | 5% | [ ®Source v| = “# [ _#Import Dataset~ | 3 Lstw | @&
1 setwd( ~/Desktop/travail/cours/M2Imea" ) < g "} Global Environment ~
—
a ‘ e Data
3 stupid-read.table('Datal.dat’, header=TRUE) W . .
4 @ stupid 11 obs. of 3 variables i |
5 cor(stupid$Drownings,stupid$Cage.Mov) / - @ stupid.data 11 obs. of 3 variables 3
6 . ly_ b*{\ N.{J@\

[
o o (4 (;:m bt oo Am\r\ﬁu
M B W Files | Plots | Packages | Help | Viewer =0
&»\ ‘\‘d\ QN\\'(@%AM. o e esdi@d 4 :

R: Correlation, Variance and Covariance (Matrices) ~

p’) N _5{’? '} A Z | ”\QD cor {stats} R Documentation

6:1  (Top Level) * R Script * . . . .

Correlation, Variance and Covariance (Matrices)
Console ~/Desktop/travail /cours/M2Imea/ =0

5 2003 1 85 Description

6 2004 1 95

7 2005 2 9 var, cov and cor compute the variance of x and the covariance or correlation of x and y if

8 2006 3 98 these are vectors. If x and y are matrices then the covariances (or correlations) between

9 2007 4 123 the columns of x and the columns of y are computed.

10 2008 1 94 cov2cor scales a covariance matrix into the corresponding correlation matrix efficiently.

11 2009 4 102 .

> help(corr)

: Usage
No documentation for " " in specified packages and libraries:
you could try '??corr’ v (h d |é| l Mﬂ var(x, y = NULL, na.rm = FALSE, use)
> P2correlation q ew &k oJ D'V\
> cor(seupid$Drownings,stupid$Cage.Mov) “ cov(x, y = NULL, use = "everything”,
[ 06660043 . method = c("pearson", "kendall", "spearman"))
>
cor(x, y = NULL, use = "everything",
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@ RStudio File Edit Code View Plotp SeséioM Build Debug Tools Window Help
eo0e [~ A A /] rstudi
Q- - = ‘IEIH 4ddin* /) / l / & Project: (None) ~
SV L
@ lin_simple.R % | @ modiin_realdata.R L / [ | Environment History =0
= SourceonSave = O /v UM *g-r—J Source + = | <% [  _#ImportDataset~ 3 Listw | (&
1 setwd("~/Desktop/travm1/cours/MZImeﬂ") ") Global Environment ~
2
Dat
3 stupid-read.table('Datal.dat’, header=TRUE) ata .
4 © stupid 11 obs. of 3 variables J
5 cor(stupid$Drownings,stupid$Cage.Mov) @ stupid.data 11 obs. of 3 variables i |
6 Values
7 ###### Verif par simu de variables dependantes non correlees n 20
8 - .
signa 0.01
9 n-20
10 sigma-0.01 E— Wl - W O~ x num [1:20] -1 -.895 -0.789 -0.684 -0.579 ...
11 x-seq(-1,1,length.out=n) . . y num [1:20] 1.014 0.828 ©.62 0.451 0.337 ...
12 y=xA2+rnorm(n,sd-sigma) VQN\QA g-\ W\ ! i
S plotCoy) Files Plots | Packages Help Viewer =0|]
15 ' @ P zoom | EExport+ @ 4 publish | (& |
16 corlx,y)| Qﬂ\w r(_lm \fo‘ |
! l l l/\k
U Q’@? MAJVJZJ, N
16:9 | (Top Level) + Script++ i
o
Console ~/Desktop/travail /cours/M2Imea/ - w MLL , ¥
a3 o f
> plot(x,y) S o
> cor(x,y } I - o ©
[ -1. 704156e 16 < Cf— O > ° °
> n= 20 S o o
> sigma=0.01 o
> x=seq(-1,1,length.out=n) * ° o ° |
y—x/\2+rnor'm(n,sd=5igma) ) | o | ©0 4,000
N o
> plct(x,y) . T T T |
. -1.0 -0.5 0.0 0.5 1.0
X
o
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& RStudio File Edit Code View Plots Session Build Debug Tools Window Help
eo0e RStudio
gl-2-68 2 & Project: (None) ~
@7 lin_simple.R* » @ modlin_realdata.R * (71| Environment History =0
alga SourceonSave | G /- Source + = “# [ _#Import Dataset~ ¥ List» | (&
19 “} Global Environment ~
20 year = 1999:2009 bruitl num [1:11] -0.096 0.0756 0.0825 0.1285 0.0379 ...
21 n-length(year) X
= bruit2 num [1:11] 0.0258 -0.1175 0.014 0.0153 0.025 ...
23 slgma# 1 n 1L
24 ' sigma 0.1
25 4 . x num [1:20] -1 -0.895 -0.789 -0.684 -0.579 ...
26 < al y num [1:20] 1.014 0.828 0.62 0.451 0.337 ...
. : — ( ~ - vi nun [1:11] 600 600 600 601 601 ...
» “rmorn(e o Olﬂ {W\TMJ"' v2 num [1:11] 26405 2e+05 20405 26405 2e+05 ...
s 30 — N -LJ/ P N . year int [1:11] 1999 2000 2001 2002 2003 2004 2005 2006 ..
| 31 yi-0.3 * year + bruit . -
i 32 y2-100* year + bruit? Files Plots Packages Help Viewer I EE
1 33 & & zoom  E Export~ @ “&- Publish
34 plot(year,yl,col="red"',axes=FALSE,ylab="")
35 axis(side-4,col="red",ylab-"'y1") 6
36 par(new=TRUE) O\m WAL dl
37 plot(year,y2) a- r
30:1  (Top Level) * R Script * o
wn
Console ~/Desktop/travail/cours/M2Imea/ =0 3 —m c] o [~ %
> bruitl=sbruit2 & “ Lh\dhx re g ° B
[1] FALSE FALSE FALSE FALSE FJaE FALSE FALSEALSE FALSE FALSE FALSE o A . @
> =3 p l 'ﬁ! o 8 =
> yl= 0.3 * year + bruitl U N/ ¥ oan . o | ©
> y2=100‘ year + bruit2 5 o )
— [e] - ©
o Q o
> plot(year,yl col="red",axes=FALSE,ylab="") S o o [ ©
> axis(side=4,col="red",ylab="y1") S ° o
> par(new=TRUE) - & Le T g
> plot(year,y2) 2
i U\mW\QJ 2000 2002 2004 2006 2008
> for(y1,y2) r .
year
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data=stupid[,-1] <—dI€N\QX,J€, QQ(jQN\I\L OJV\N\/QJV

tabi=table(data) #matrice de contingence
chil=chisq.test(tab1) # pval : 15 % (donc Indep acceptee) mais regardez le warning

chi1$expected # pas bon, pas >=5 (g& Qp( (0/1’\11\16, QL WMV\N\%v

data2=as.data.frame(cbind(datal,1],(data[,2]>100))) # j'ai fait deux categorigsur les drownings
tab2=table(data2)

chi2=chisq.test(tab2)
chi2$expected # toujours pas bon . .0_
(G >
data3 =as.data.frame(cbind(data[,1]>2,(data[,2]>100))) # ek deux categories sur les deux valeurs
tab3=table(data3)
chi8=chisq.test(tab3)
chi3$expected # toujours pas bon (allez voir ce que c'est que la Yates correction dont Kparle)

# en fait quand on arrive a des tables 2 *2 on peut faire le test exact de fisher (-MA!J— vown (e @\L
1 C b & Wwwo -
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fisher.test(tab3) # et la on ne rejette rien du tout,
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n= 100 # j'augmente un peu pour pas etre genee par les >=5 C A@ L
sigma=0.01
x=seq(-1,1,length.out=n)
y=x"2+rnorm(n,sd=sigma)
plot(x,y)
cor(x,y) # correlation ridicule, les varaibles sont pas correleees.
data.para=as.data.frame(cbind((x>-0.5)+(x>0.5),(y>0.25)))
tab.para=table(data.para)
chi.para=chisq.test(tab.para) # pas de message d'erreur

chi.para # pvaleur clairement ridicule , on rejette I'independance, les varaibles sont dependantes
chi.para$expected # tout va bien pour |'approximation
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@ RStudio File Edit Code View Plots Session Build Debug Tools Window Help BgoOom< 100% @ Thu17Nov 134720 Q =
eoe RStudio
Qv 2 ol » Addins ~ & Project: (None)
@7 lin_simple.R 2 modlin_realdata.R = ["] Environment History =0
& SourceonSave = O / ~ ~»Run | (5% | (D Source | = | & [ | [#Import Dataset~ | & List~
90 ### modele lineaire de regression gaussienne P ) Global Environment ~

91 - —‘- N\ weent List or ¥
92 par(mfrow-c(1,2)) G 2 durnns ’/W\ C Lr O chi..para List of 9
93  plot(stupidiDrownings,stupid$Cage.Mov)

Ochi1 List of 9
94 plot(stupidiCage.Mov,stupidiDrownings) ! o t_v-'{(vl - Ch?z LTSt uf :
E © chi. ist o

95
6 (U1 v od N | Ocnis List of 9
97 dS$Drownings~stupid$Cage.Mov) a L . 'y 5 n 100

98 = R4\ X oneC N “"« : Ores List of 1

99 lines(stupidsCage.Mov, res$fitted.values, type- ,ca'l— red') -
100 ~ sigma 0.01

101  summary(res) —__ v “"""N ?"C do«b.. \1 tab.para "table' int 3 1 2] 25 1. 25
102 ;

Files Plots Packages Help Viewer
|| 101:13  (TopLeve) * Am\'\l M l 3 R Script 0 g D
, . - & Zoom | E Export~ @ 5 Publish (=
Console ~/Desktop/travail /cours/M2Imea/ &L =
> summary(Cres) ﬁ,ﬁ%{rl’ .

Call:
Im(formula = stupid$Drownings ~ stupid$Cage.Mov) S ° ol .
<
]
Residuals: 3 B 8 T
Min 1Q Median 30 Max s o £ o
-8.418 -6.597 1.045 3.224 12.582 g’ o 7 © = = 7 o
© N 2
Coefficients: +) . 2 o 2 g o 0
Estimate Std. Error t value Pr(>Itl) . o & -0 ) 'g «~ ] o o o ° - ° o
= - a
(Intercept) 87.134 5.443 16.009 | 6.4e-03)**x 2 =]
stupmsCage Mov  5.821 2.173  2.678 ® N 5 Q
- S d ® o
S\gmf codes: @ '***' 0.001 '**' 0.01 '*' .05 '.' 0.1 " ' 1 T T T T T T T T 1771
Residual standard error: 7.585 on 9 degrees of freedom 90 100 120 1.0 20 30 40
Multiple R-squared: 0.4436, Adjusted R-squared: ©.3817 N B .
stupid$Drownings stupid$Cage.Mov

F-statistic: 7.174 on 1 and 9 DF, p-value: 8.02527
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JELLY BEANS WE FOUNDNO THAT SETILES THAT.
EAR ITS ONLY
SCENTISTS! LY BERS A0 A CERTAN COLOR
INVESTIGATE! ANE (P> 005). THAT CAUSES IT. source : xked
BUT WeRe ,
chr&ﬂ SCIENTISTS! i
... FINE. ( mumtcnn?v!
2 @a <
WE FOUNDNO WE FOUND NO WE FOUNDNO WE FOUNDNO
BEANS AND ANE BEANS AND AONE BEANS AND ACNE BEANS AND ANE
(P> o)os), (P> o)os). (P> 0)05). (P> o)os).
WE FOUNDNO WE FOUND NO WE FOUND A
LINK GETWEEN LINK GETWEEN LINK BETWEEN
GREY JELY TAN JELY GREEN JELLY
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Or qu’a fait Tyler Vigen ? Combien a-t-il testé de courbes

bizarres avant de trouver la paire qui va avec les films de
Cage 7?7




Si chaque don est vraime t ndépendante des films de Cage et qu’on teste K donnée différente, on trouve
que la probabi It d tro n lien alors qu’il n’y en a pas est
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a0 e— awee Joo \H\Aod@\AQZc;PC{CAA_dSL Convaun(ont
X Mo 5 1 ondre. o 'shgavation ?Unl: \Mow tham

## fonction de repartition 5 /

aidg foun [ o) ed
plot.ecdf(X) ——— /Q_— CQ ﬁ\/
abs=seq(-3,3,0.1)

lines(abs,pnorm(abs),col="red")

lines(abs,pnorm(abs,mean=0.5),col="'green’) R r
lines(abs,pnorm(abs,sd=0.5),col='blue") /\L%Ad\l.z [0\@\4, \ de\ﬂ_ @}/\ W\QM

Iines(abs,pnorm(abs,mean:mean(X),sd:sd(X))Mange') (l”‘ l&W\ :

W('empirical_, e VA bune ?CML‘L (A&'* éﬂ- GCmmAnda

Ccdf,'N(0,7)','N(0.5,1)','N(0,0.5)','N(xhat,sdhat)'),col=c('black’,'red','green’','blue','orange’),lty=c(1,1,1,1,1))

Zambcaw o.2le bracie oure h= o
S HRIS NN <\7\29\9\ P Wl owee Qo lomins C‘:sw\lﬁﬁ
Sodinds locp + prodee Ja Q.&M(QJW (et vmﬂ)

o d wn MonWaicx. oule
ecdf(x)

1.0

- — irical cdf ° -

Xfi\ééédhat) ) / .

0.8
\
\

Fn(x)

0.4
o

0.2
I
I\

0.0
|




#### estimation de densite

hist(X,freq=FALSE) < M&g«,\du %\lﬂ\ (O\r\ah LJ@NQ‘JQ %’-C‘L\ WA?ZA
rug(x) mmeprth o o i v
I(d'w/ mm&mwwd WM%‘?QJ‘M P rou

lines(abs,dnorm(abs),col="red')
Ca. <iue o}

lines(abs,dnorm(abs,mean=mean(X),sd=sd(X)),col='orange")

legend('topleft',c('histogramme’,'density','N(0,1)','N(xhat,sdhat)'),col=c('black’,'cyan','red’,'orange’),Ity=c(1,1,1,1))
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Gy o Comsr

Histogram of X . _
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C ### boxplot (boite a moustache)
boxplot(X) ‘Qd r\’fdnl« | %b\aﬁbw.lf Vdax(ﬂxﬂ (VAR V\«J&W
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### qq plot pour la loi normale
X=rnorm (100,mean=30)
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qqplot pour loi normale
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Theoretical Quantiles

### qq plot de deux data sets

X=rnorm(100

nb=rbinoml{(')6,0.25)
Y=c(rnorm(nb,mean=3,sd=0.4),rnorm(200-nb))

= rw_.Qq Mm 2 2roadnllon

qgplot(X,Y,xlim=c(-2,2),ylim=c(-3,5),main="'qgplot avec deux datasets')
par(new=TRUE)

qgplot(X,Z,xlim=c(-2,2),ylim=c(-3,5), col="red")

qqline(X,distribution=function(p) gnorm(p,mean=0,sd=1)) & -b\oio_ LO~ Ah. Nﬁi’n‘-
Qi quoile _o\g\o\\/ A

legend('topleft',c('melange’,'meme distrib','N(0,1)"),pch=c(1,1,0),lty=c(1,1,1), col=c('black’,'red','black"))
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_= (mivewr & fuel \vws)
# verification sous HO du niveau du test de KS y; 2 ﬂ
Nsimu=5000 &—— {\ a2 Nb &hML L% “'&M\‘OM A’Lm
n=30 # taille de I'echantillon «— . Jaaa Q.L(/Lueg- o M KS

pval_cont=rep(0,Nsimu) # on initialise

for(i in 1:Nsimu)
{

X=rnorm(n) # I'echantillon gaussien FO continu

a= ks.test(X,'pnorm’) Nﬁ . QNWQlWM —Ok Wv\
pval_cont[i]=a$p.value QU e C&&Om .

) o ki G o
plot.ecdf(pval_cont,main="repartition des pvaleurs') (} 7\4 § pA/hL

lines(c(0,1),c(0,1),col="red")
legend('topleft',c('emp.cdf','uniform'),col=c('black’,'red’),Ity=c(1,1))

repartition des pvaleurs

Fn(x)




alpha=0.05 # je verifie que le test est de niveau 5%

niveau_emp=mean(pval_cont<alpha) # comment savoir si la deviation est raisonnable ?

# test du "niveau = 5%" V Cib\p UW S/CZ, P\Qﬁ l Wl LOL VQMW
SIN [o do Ngvim
(/O\ Sooo gal
erreur_adm= sqrt(0.05*0.95/Nsimu)*gnorm(0.975) '1 ' ,' b;-y\ 7 7

abs(alpha-niveau_emp)>erreur_adm # c'est le rejet de ce test qui est faux donc on accept

# sous HO, niveau_emp est presqu'une gaussienne N(0.05, 0.05*0.95/Nsimu)

#on peut aussi verifier plus globalement que les pvaleurs sont uniformes

ks.test(pval_cont,'punif') 6\/\ ﬁ‘h & L&‘L Ll/

## sous H1

n=100 # taille de I'echantillon . [, Q/Q\ CL Z L \/\L
b e a]oa&.DQm L (o

X=(2*rbinom(n,1,0.5)-1)*rexp(n,1) #c'est pas une N(0,2) mais c'est pas loin "G: i

qgnorm(X)

qqline(X) /( -7(-&)[' i\il-a/naN\L @\M\ W\/L
Jaddlirma quiner P2
Normal Q-Q Plot /@\}l [ \o\ llg-(,\‘ "
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hist(X,freq=FALSE)
abs=seq(-6,6,0.1)
lines(abs,dnorm(abs, sd=sqrt(2)),col="red")

Ll
Histogram of X l\&\a J([W

Density

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

-4 -2 0 2 4

X

ks.test(X,'pnorm',sd=sqrt(2)) é__ kg VD\\/ [ﬂ,\ LA&Z/\:QM GL
Qe prlacrpe
for(i in 1:Nsimu)
{X=(2*rbinom(n,1 ,0.5)-1)*rexp(n,1) # I'echantillon expo et on va se demander si gaussien
a= ks.test(X,'pnorm',sd=sqrt(2))

pval_cont[i]=a$p.value

}

plot.ecdf(pval_cont,main="repartition des pvaleurs sous H1')
lines(c(0,1),c(0,1),col="red")



repartition des pvaleurs sous H1
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