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Q = EHMIME
© = ZLMEREIABAL: ZH Im() A1 Imer()
© =)= IlntrisiAy

Q = EHALTIN



Outline

Q = EHRAIME
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AL R LA

2006 4F 11 A 12 H, REHIR, AABHREFIER Aaron Schatz KFE L
# “N.F.L. Kickers Are Judged on the Wrong Criteria”, &K
“HIPRIEERYE, KA DEFOH TP RS T —RERG TR
AR

Bl AEMMIERIECY (National Football League, NFL) 19 45§75k
(DT 10 KB D 2002-2006 FE2F.

Name Yeart Teamt FGAt FGt Team.t.l. FGAtM1 FGtM1 FGAtM2 FGtM2

1 Adam vinatieri 2003 NE 34 73.5 NE 30 90.0 NA NA
2 Adam vinatieri 2004 NE 33 93.9 NE 34 73.5 30 90.0
3 Adam vinatieri 2005 NE 25 80.0 NE 33 93.9 34 73.5
4 Adam vinatieri 2006 IND 19 89.4 NE 25 80.0 33 93.9
5 David Akers 2003 PHI 29 82.7 PHI 34 88.2 NA NA
6 David Akers 2004 PHI 32 84.3 PHI 29 82.7 34 88.2

FGt: ¢t FEEHTE0E, FGtM1: (t — 1) TEHTIHEN XK.
7 FGt X FGtM1 (2 M B 45 7
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MR ARG AEE

setwd ("F:/BaiduYun/Teaching/Rdata")
kicker<-read.csv("FieldGoals2003t02006.csv" ,header=T)
attach(kicker)

> cor.test(FGt,FGtM1)
Pearson's product-moment correlation

data: FGt and FGtMl
t =-1.2092, df = 74, p-value = 0.2305
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:
-0.3535538 0.0890568
sample estimates:
cor
-0.1391935
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ZEPE AR AR

W, FGt= By + B1FGtM1 + ¢

call:
Im(formula = FGt ~ FGtM1)

Residuals:
Min 1a Median 30 Max
-18.4350 -7.0576 0.6933 5.3824 18.7047

Coefficients:

Estimate Std. Error t value Pr{=|t]|)
(Intercept) 94.6098 10.2525 9.228 6.18e-14 #***
FGEM1 -0.1510 0.1248 -1.209 (.23

saghirh: codes: (0 SERERTL0 Q0L SR Q0L SRT0.05 R0 < L
Residual standard error: 7.723 on 74 degrees of freedom

Multiple R-squared: 0.01937, Adjusted R-squared: 0.006123
F-statistic: 1.462 on 1 and 74 DF, p-value: 0.2305
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(BN R R SR

RN FGt 5 FGtM1 JBZ% 1 19 A7 ER I EE J1/K IO Z ek, ARTUAFAE
B B 2
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B

XFEEALER 51 % € A v AR AT A GEREEAR, REEAAR), RGN 18 £z
BRoy (AT AF RN,
Ik U RCYSE

19
FGt = a + BFGEM1 + Y %Ny +¢
k=2

Horp Ny BRE EARAKEMEE (1 8E 0, L1884, H kR
RS (A AREERE o).
R AA4:

fit.1 <- 1m(FGt ~ FGtM1 + factor(Name), data = kicker)
summary (fit.1)
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HrA A g5 R

call:
Im{formula = FGT

Residuals:

~ FGtM1 + factor(Name), data = kicker)

Min 1 Median

-11.1808 -4.0045
coefficients:

(Intercept)

FGTML

factor (Name)David
factor(Name)Jlason
factor (Name)Jason
factor (Name)Jay F
factor (Name)Jeff

factor (Name)Jeff

factor (Name)John

factor (Name)John

factor(Name)Kris

factor (Name)Matt

factor (Name)Mike

factor (Name)Neil

factor (Name)olind
factor (Name)Phil

factor (Name)Rian

factor (Name)Ryan

-0.5093

akers
Elam
Hanson
eely
rReed
wilkins
carney
Hall
Brown
stover
vanderjagt
rRackers
o Mare
Dawson
Lindell
Longwel]l

3Q Max
4.3053 13.3134

Estimate std.

126.6872
-0.5037
-4.6463
-3.0167

2.1172
-10.3737
-8.2955
2.3102
-5.977
-8.4865
-13.3598
8.7363
4.8955
-6.6200
-13.0365
3.5524
-4.8674
-2.2315

factor(Name)sebastian Janikowski -3.9763

factor (Name)shayn

e Graham

2.1350

signif. codes: 0 “##=' 0.001 *#=' 0,01 ‘%’
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10.0057
L1128
L4007
L4217
3949
L4514
3994
3931
L4159
L4528
5186
L4060
3994
3985
L4528
3931
.4244
3970
L4126
3932

e N R =]

0.05 .7

0.1

661
467
056
682
482
330
886
526
354
906
957
983
113
505
928
809
100
508
901
486

OO0 0000000000000 00O WA

Error Tt value pr>|t|)
12.
-4.
-1.
-0.
0.
-2.
-1.
0.
-1.
-1.
-2.
1.
1.
-1.
-2.
0.
-1.
-0.
-0.
0.

2e-16

.9e-05
. 29559
.49790
. 63186
.02341
. 06454 .
. 60106
.18130
. 06180

. 00455
.05230

. 27055
.13793
. 00493
L42215
. 27598
. 61379

37138

. 62888

ww

"
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(ERINPYEE bt STIEIVRY: Bit
PR R BOE AN R RSN G307

fit.1 <- 1m(FGt ~ FGtM1 + factor(Name)-1, data = kicker)
summary (fit.1)

call:
Im(formula = FGt ~ FGEM1 + factor(Name) - 1, data = kicker)

Residuals:
Min 1 mMedian 3q Max
-11.1808 -4.0045 -0.5093 4.3053 13.3134

coefficients:
Estimate Std. Error t value Pr(>|tl)

FGIML -0.5037 0.1128 -4.467 3.9e-05 *¥%
factor (Name)adam vinatieri 126.6872 10.0057 12.661 < 2e-16 ***
factor (Name)pavid akers 122.0409 9.7515 12.515 < 2e-16 ***
factor (Name)Jason Elam 123.6705 9.5247 12.984 < 2e-16 ###
factor (Name)Jason Hanson 128. 8044 10.1425 12.700 < 2e-16 ###
factor (Name)Jay Feely 116.3135 9.3224 12.477 < 2e-16 #**®
factor (Name) Jeff Reed 118.3916 9.7729 12.114 < 2e-16 ***
factor (Name)Jeff wilkins 128.997 9.9387 12.97 < 2e-16 =**
factor (Name)lohn Carney 120.7098 9.5753 12.606 < 2e-16 ***
factor (Name)John Hall 118.2007 9.3144 12.690 < 2e-16 ***
factor (Name)Kris Brown 113.327. 9.0041 12.586 < 2e-16 ###
factor (Name)Matt stover 135.4234 10.3332 13.106 < 2e-16 ###
factor (Name)Mike vanderjagt 131.5827 10.2391 12.851 < 2e-16 ##%
factor (Name)Neil Rackers 120.067 9.7889 12.266 < 2e-16 ***
factor (Name)olindo Mare 113.6507 9.3144 12.202 < 2e-16 ***
factor (Name)Phil Dawson 130.2396 10.0754 12.926 < 2e-16 ***
factor (Name)rian Lindell 121.8198 9.5033 12.819 < 2e-16 ***
factor (Name)Ryan Longwell 124.4557 9.8183 12.67 < 2e-16 #**
factor (Name)sebastian Janikowski 122.7109 9.6073 12.77 < 2e-16 #®#
factor (Name)shayne Graham 128.8222 9.9334 12.969 < 2e-16 **®
Signif. codes: 0 '#¥*’ Q.001L ***’ Q.01 '*’ 0.05 *.’ 0.1 * "1

Residual standard error: 6.212 on 56 degrees of freedom
Multiple R-squared: 0.9958, Adjusted R- squar‘ed 0.9943

Wang Shujia (Shenzhen Univeréity) Bayesmn Statistics 11/65



HrA A g5 R

o MW NRE, RIEZETm, AZFEFHIK
o MNREMIIATEF AR ERFT KL R

Slope of each line = -0.504
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PL_E P AR FR R A

PL_E B FH P b =
Q@ XE4IRA (complete-pooling ): AT HHEEER B —A- K

Wang Shujia (Shenzhen University) Bayesian Statistics 13 /65



PL_E P AR FR R A

PL_E B FH P b =
o méﬁ/ﬁ’g (complete-pooling ): FTEHHIEIERKE — ik
> EIRAIER, BB TSR Z AIHIRE T ZE R
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PL_E P AR FR R A

PL_E B FH P b =
(1) %éﬁ/ugm (complete-pooling ): FTEHHIEIERKE — ik
> GERARIERE, BRS T RERAZ AR ER

Q T/‘Et'a (no- poolmg) AR REE - RMER (BE—%(E
HE )
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LB PR [

PL_E a3 A R P FR 5 K
Q@ XE4IRA (complete-pooling ): AT HHEEER B —A- K
> SERANIERE, 2B TS BRI AR E R
Q@ MEA (no-pooling): fEEAEK AFANE— MBI (FE—5%E
HEZ)
» RERELEIE D, WRAERK, ST TR
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LB PR [

A b3 % F A 7 2
Q@ XE4IRA (complete-pooling ): AT HHEEER B —A- K
> SERANIERE, 2B TS BRI AR E R
Q@ MRS (no-pooling): fEREANBRAFENE— MBI CKEE—% M
HEZ)
» RRSREZEE D, fRHERK, SES TS
> AR RBRZE RN A T
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LB PR [

A b3 % F A 7 2
Q@ XE4IRA (complete-pooling ): AT HHEEER B —A- K
> SERANIERE, 2B TS BRI AR E R
Q@ MRS (no-pooling): fEREANBRAFENE— MBI CKEE—% M
HEZ)
» RRSREZEE D, fRHERK, SES TS
> AR RBRZE RN A T
> BAIZ, LT ER G2 DA A R
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LB PR [

A b3 % F A 7 2
Q@ XE4IRA (complete-pooling ): AT HHEEER B —A- K
> SERANIERE, 2B TS BRI AR E R
Q@ MRS (no-pooling): fEREANBRAFENE— MBI CKEE—% M
HEZ)
» RRSREZEE D, fRHERK, SES TS
> AR RBRZE RN A T
> BAIZ, LT ER G2 DA A R
Q HULTFEE .2 EHA,
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LB PR [

A b3 % F A 7 2
Q@ XE4IRA (complete-pooling ): AT HHEEER B —A- K
> SERANIERE, 2B TS BRI AR E R
Q@ MRS (no-pooling): fEREANBRAFENE— MBI CKEE—% M
HEZ)
» RRSREZEE D, fRHERK, SES TS
> AR RBRZE RN A T
> BAIZ, LT ER G2 DA A R
Q HULTFEE .2 EHA,
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LB PR [

PA_E 73 R FH A 7 20
Q@ XE4IRA (complete-pooling ): AT HHEEER B —A- K
> FEIRANIET, BN T B ERE A RE ) ZE R+
Q@ MEA (no-pooling): fEEAEK AFANE— MBI (FE—5%E
HH L)
» FEREZEIRE D, WK, SEMSIATTEE
> AR R E RN AT
» MRZ, ZRL T BR G TA) L A
QO HMFHHEE L EHIY,
KTEETEBEHHM
Gelman, A. and Hill, J. (2007). Data Analysis Using Regression and
Multilevel /Hierarchical Models. Cambridge: Cambridge University Press.
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O = EZHAM &
o — MR IR EAR 1) S
° %): P
o THIHR ZUHE (14 [3] 72 RN 5 Bl LRGN
o ZJZ Nl Hipps A



%2 R A &

Z 21 (Multilevel /Hierarchical) B8 W2 E X:
0 BIEHIZ R4
Ja M 28 D EEBE BN T8¢ (HE4L, group), 2RJa MAEAR =~

i HR AL T 522E (AMA,  individual).
X I RE AR S A R 250 .
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%2 R A &

Z 21 (Multilevel /Hierarchical) B8 W2 E X:
Q MM Z E45H
JeM 28 AR Fh EEATLA B T2 B (BF4H, group), SRJa MFEAS
Bt R EE LI ECE T4 (MK, individual)s
XA AR AR B R 450
> O R HRE R
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%2 R A &

Z 21 (Multilevel /Hierarchical) B8 W2 E X:
Q M Z Z4M
Se M\ 28 2R R EEN LI ECE 2200 G4, group), A5 MFEAR
Bt R EE LI ECE T4 (MK, individual)s
XA AR SE A R E S5
> R
» BEEMEXYE (Repeated measurements) T AMAE & &5 51
EAE/D)
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%2 R A &

Z 21 (Multilevel /Hierarchical) B8 W2 E X:
Q M Z Z4M
Se M\ 28 2R R EEN LI ECE 2200 G4, group), A5 MFEAR
Bt R EE LI ECE T4 (MK, individual)s
XA AR SE A R E S5
> R
» BEEMEXYE (Repeated measurements) T AMAE & &5 51
EAE/D)

» [HHREAE (Panel / Time-series cross-sectional data/Longitudinal) [{F
BRI i ME) x i)
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%2 R A &

Z 21 (Multilevel /Hierarchical) B8 W2 E X:
0 BIEHIZ R4
Se N 28 AN2ERE A BEALIBCE T 588 (B4, group), ZAJE MAEA S
Bt th BEAL S 152 4E (MK, individuals
XA BEIRE AR B N E 45
> b
» BEEMEXYE (Repeated measurements) T AMAE & &5 51
A
» [HHREAE (Panel / Time-series cross-sectional data/Longitudinal) [{F
BRI i ME) x i)
Q MAKIZ E45H
TR K S F B AN (y) (BT GPA(z) MIERFERD
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%2 R A &

Z 21 (Multilevel /Hierarchical) B8 W2 E X:
0 BIEHIZ R4
Jo M\ 28 A LA BCE T2 B (BEZH, group), SRJE MFEAR
Bt P EEHLAMIBCE 74 (AME, individual)s
XA BEIRE AR B N E 45
> b
» BEEMEXYE (Repeated measurements) T AMAE & &5 51
A
» [HHREAE (Panel / Time-series cross-sectional data/Longitudinal) [{F
BRI i ME) x i)
Q MAKIZ E45H
TR R A B A AN (y) (BT GPA(x) KHEFED
» “FHER (student level): XFEEAN AR )22 AE AT ST y XF o () — DAL,
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%2 R A &

Z 21 (Multilevel /Hierarchical) B8 W2 E X:
O B Z E4iN
Jo M\ 28 A LA BCE T2 B (BEZH, group), SRJE MFEAR
Bt BEHLI G 242 (MA, individual).
R R A H e BA PR 451
> RHREEE
» BEEMEXYE (Repeated measurements) T AMAE & &5 51
VG
» [HHREAE (Panel / Time-series cross-sectional data/Longitudinal) [{F
ERESIANE: B CME) x I TE])]
Q B Z 45
TR R A B A AN (y) (BT GPA(x) KHEFED
» PR (student level): XFEEANARE )22 AE AT ST y XF o () — DAL,
» 2ZBi)E (College level): HI T #2=Biks A A CGCERL, X REGTE R
()5 R AR, SOAT IR e A R AR I R S ST A A
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N 2B R

© T AT [R1 A ZR 4T AR B AR R o R AR R 1) R
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N 2B R

© T AT [R1 A ZR 4T AR B AR R o R AR R 1) R
Q X HE /D IR, A A Bl 3t AT HE KT
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N 2B R

© T AT [R1 A ZR 4T AR B AR R o R AR R 1) R
Q X HE /D IR, A A Bl 3t AT HE KT
Q T AERG: W] LATIIGH A AR 4L
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N 2B R

© T AT [R1 A ZR 4T AR B AR R o R AR R 1) R
Q X HE /D IR, A A Bl 3t AT HE KT
Q T AERG: W] LATIIGH A AR 4L

Q RENE XTS5 A A i A
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N 2B R

© T AT [R1 A ZR 4T AR B AR R o R AR R 1) R

Q X HE /D IR, A A Bl 3t AT HE KT

Q T AERG: W] LATIIGH A AR 4L

Q RENE XTS5 A A i A

O X Z R BHEAEY, GEFS B L0 AR HE R AL T
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EQ=2 A RACIP=) ksl

Z e B A=A R » (1 GPA), B EA — TR S u
CELANA ARG HED -

WA T A B A 22 T AR B As T k. A

(1) A FEALAY (Varying-intercept model) :

Yi = «jj) + Bwi+ €, for students i =1,2,...,n
aj = a+buj+35;,0; ~N(0,02) for schools j = 1,2,...]
€ ~ N(0,0‘Z)

Hob i BRSNS, g TR 0 NEEFURIER o B g
SRR BRI RO BN B, e A1 0 40 MIF0 R R A
BB LiR .
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EQ=2 A RACIP=) ksl

(2) BRIZRA (varying-slope model) :

yi = a+Bjwi+ €, for students i =1,2,...,n
B; = a1+ biu; + d;o for schools j=1,2,...J

e ~ N(O, Uf/)
dja ~ N(O, o)
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EQ=2 A RACIP=) ksl

(3) AR AR BIA (Varying-intercept, varying-slope model) :

Yi
Q;

Bj

aji) + By zi + €, for students i =1,2,...,n
ap + bouj + 051 for schools j =1,2,...J

a1 + byuj + 952 for schools j =1,2,...J
N(0,07)

2
() Comis ")
0 POa03 o3
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[ S R0 ATt L 20 o A 7

Z JZ AR MR A BENLON AR AL (random-effects) B VR & 20N AR Y
(mixed-effects) .

Q BENLRN AR (random-effects): WIH:[FIH RECEAF — MR (&
oA FIREALSS SR
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[ S R0 ATt L 20 o A 7

Z JZ AR MR A BENLON AR AL (random-effects) B VR & 20N AR Y
(mixed-effects) .

O PBENLBN AR (random-effects): HIS[EIH RECE/E— MR (8
A HIRERLEE S
> bl a2 e R 7R ) P gl B ML
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[ S R0 ATt L 20 o A 7

Z JE AR O BEH LN AR Y (random-effects) BRI & 20N 455 7Y
(mixed-effects)
Q PFENLA N AR (random-effects): WIS [AH RECEF — A (&)
AR IREALSS
> bl QAR A PR A 2R 1) 4 P T 2 B L 8
Q [H BT (fixed effects): FIHREAA (U1 RECABE Bk
), MARBEALWEEBEFE VAN ZBENEI 2R
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[ S R0 ATt L 20 o A 7

Z JZ AR MR A BENLON AR AL (random-effects) B VR & 20N AR Y
(mixed-effects) .

Q PFENLA N AR (random-effects): WIS [AH RECEF — A (&)
AR IREALSS
> DDA g P R 1 B gl A B AL R
Q [H BT (fixed effects): FIHREAA (U1 RECABE Bk
), MARBEALWEEBEFE VAN ZBENEI 2R
> HOMEER B3R R 0 AR B (1 AN VR A ] A A
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[ S R0 ATt L 20 o A 7

Z JZ AR MR A BENLON AR AL (random-effects) B VR & 20N AR Y
(mixed-effects) .

O PENLRNARAY (random-effects): IR BIHAREENE PR (5]
oA FIREALSS SR
> Ll A R AR TR 114 2B P gl s B ML
Q [EERANART (fixed effects): [BIHREAZ (U1 RECABE F Bk
), BABEATMEBREINNENTRBENIBER 25 R
> MREER RN R AR B ANV A [l A
> (EAREEER T, WIR o WAEMEERS AR, TR (T - 1) R
WA ESRRIARAE M E SR, WS T & 80N
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[ S R0 ATt L 20 o A 7

Z JZ AR MR A BENLON AR AL (random-effects) B VR & 20N AR Y
(mixed-effects) .
QO PENLANAERY (random-effects): WIS [FIHREEFE AL (&
A HIRERLEE S
> Dl A A TR (1) A I T A B AL A
Q [EERNARAY (fixed effects): [AIJARECAZE (U REAFE ZFBE i
), HABEA LW EBENNEANTZBENIR TR 25 R
> HOREEK 3 AE A R LR 2 (AN TR B[R] Y AR A
> EAREPEAA S, R o WHEBRES M RE, A (J-1) N E
A R FRIARAZ 2 5, WS T e RO
Q RENNFEI (mixed-effects): [a] I AL FE FEAL RN A& 58 %08 C(EL
Q7 A R AR TR (A AR T BT LR, T Ak 26 A2 [ 7 8D
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[ X RN AT ALK AR AR A T 2 T

o “BHNLALNL”. “IRA RN M [l RN A4 ARG T A
AFEE S AFEEBAARFE L, K5 IR, MR .
USR], o B E SO AAARE X

o JH “HIERN” Mt “HEHLRN"?

> RO 2 BN R AR R i 02 T 0 B oo

o Hit, ZERATLEE THNMN. BEMNMESHMIEE

o UIM-HHESE T, AAFAEIX LRI .
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Ji Z

AR PR R, 40
° 02 NEEH AN T Z (within-group) (B &4 7 ZAHEE)
o o2 NEEHIN % (between-group) (F-HEA I ZEFMED
PRSI ZE 0t 2 JR R BT Ry 2
o MBI A ML, of BUNEEF, of BOREEF
o NG IR JT ZAHNHAR AN, M e B /04, 58 AR G A Y
o AMMHRXZEH (intraclass correlation coefficient, ICC)

2

Oq

1CC =

2 2
oo T 0oy

@ Sagan (2013) & 1ICC /N% 0.05~0.20 2 [HJ#E 24% FH 4y E R,
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Z AR “AE JI/EH” (borrow strength)

Gelman and Hill (2007): Z4{ o; W2 ZEAAG T

~ n; _ 1 _ n; 1
o= (g o)/ (3+3)
Hrb gy FoR5 AT EE (T/E'b s Gan Fom HTA Bt 1011
GERIRAAET) .

o oy AN, W g ARRYERS . SRTLE S MM T, SZALPT &t
FAAN, FAM AT ZOERBT ga. TR g, KHEL R
BURRY i J1E R

o my =0, WABAME CGRAEELD, MHHMAST g

o Fny A, M g ARAHE

o oy FEFIIRAS, W& EHA I THE A T 5B 2 1

o ERMSHIHE 02 7 02 HITER
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Outline

Q = EHRAIME

o TR AR P [ R 25 BB ATL A
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T A 2

o JRE I (Pooled regression): BEANAMAIHA 564 AH A (I [E1 5 77 72
> BT AR R, 1R T AT R S R A G

o MAMALIEIH: FEASMAIA A [ 577
> AL T AR, AN AMA I SR A HR] e D

Wang Shujia (Shenzhen University) Bayesian Statistics 25 /65






MERE AR (Individual-specified effects model)

MMEABNAREY: AMRIE R M RREER, E R A A FE R

Yir = X+ Z{0 4 ui + it (1)
Horp
Z;y NANHEN ] A A MARFAE Chndks))
X FTLABEAMA RIS [T AE (Time varying)
w; PR R AR AR T CAMARENL, A Al S A BE AL A 5D
(u; + i) BN “EEPNI”
i BUESLR 240 B wy AHR
DA BRSOy AT BN A Y 7 (Unobserved effects model).

® 6 6 o6 o o
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TS S0 PO 7] 5 R

IR vy 5 AEEANBRRAAEM RN, WHCOVEEMNMARE (Fixed
Effects, FE)

o RIfHAE [ e RUNAR R, AMATERN wy tAEREHLET, 1A H AR
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TS S0 PO 7] 5 R

IR vy 5 AEEANBRRAAEM RN, WHCOVEEMNMARE (Fixed
Effects, FE)

o EHTER AR, MR w; HREBEHLAT, T 5
o TERUA (1) Fsufint i) P43,

(yit — i) = (X — X)) B + (it — &) (2)

RE &y =ey — & 5 Xy = Xip — Xi AKX, HATLH OLS 52
— MBI EM b1t = (Fixed Effects Estimator) Srp
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TS S0 PO 7] 5 R

IR vy 5 AEEANBRRAAEM RN, WHCOVEEMNMARE (Fixed
Effects, FE)
o RIfHAE [ e RUNAR R, AMATERN wy tAEREHLET, 1A H AR
o TERITL (1) Hont 1AL,

(yar — 51) = (X — X))B + (et — &) (2)
R eyp=en—5& 5 Xu = Xp — Xy DX, BATLIH OLS B3|

— I EE MLt S8 (Fixed Effects Estimator) Brg
o T Brp RAITHANBEZMER, FroltnHRETHE (Within

Estimator)
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TS S0 PO 7] 5 R

IR vy 5 AEEANBRRAAEM RN, WHCOVEEMNMARE (Fixed
Effects, FE)
o RIfHAE [ e RUNAR R, AMATERN wy tAEREHLET, 1A H AR
o TERITL (1) Hont 1AL,

(yit — i) = (X — X)) B + (it — &) (2)

RE &y =ey — & 5 Xy = Xip — Xi AKX, HATLH OLS 52
— MBI EM b1t = (Fixed Effects Estimator) Srp
o T Brp RAITHANBEZMER, FroltnHRETHE (Within

Estimator)
o MR 2 RN T DA DR AN Bl (8] 22 AL AB Bl A A T S (3 U A
IF] 7t
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TS S0 PO 7] 5 R

R w; 5—AEEANBEREAAAAKE, WHCIEEBMEE (Fixed
Effects, FE)
o BIALAER & RN rh, AMARN w; WAEFEHLIY, AN S B £
o TEMIAL (1) Pt A4,
(vit — 9i) = (Xjy — X{)B + (et — &) (2)
RE &y =ey — & 5 Xy = Xip — Xi AKX, HATLH OLS 52
— MBI EM b1t = (Fixed Effects Estimator) Srp
o HT frp RATHNEZEE, Frltin]BmaEite (Within
Estimator)
o MR ] g 2SS AL AT DAfige v AN Pl At 18] 22 {4 B Bl AN AR T 5= 11 10t e 22 =
P

o AR [BE BN AR RS T AN R AMAAEAE S A %
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TS S0 PO 7] 5 R

o MURFERA (1D PIIN (n—1) MEMZRERAEAFME (AR
BABERT, SN n A, TGRS EZEHER (2) MFERZR

n
yit = X8+ Zi6+ > MIEg + et (3)
k=1
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TR A48 F 3] 7 355
o WMBAERA (1) ABIA (n— 1) DMEMBRRRIAFME (i
BATBEESL MBI n A, TTUBISE A (2) HFmLS

n
yit = X8+ Zi6+ > MIEg + et (3)
k=1

o FTLL FE Y&/ "R BT E A (Least Square Dummy Variable
Model, LSDVM)
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TS S0 PO 7] 5 R

o MURFERA (1D PIIN (n—1) MEMZRERAEAFME (AR
BAABERT, WS n A, ATLE RS EZEBER (2) MFEZ

n
yit = X8+ Zi6+ > MIEg + et (3)
k=1

o FTLL FE Y&/ "R BT E A (Least Square Dummy Variable
Model, LSDVM)

o &R LA NI [ [i] 72 RN <

n T
vie = XjB+ Zi0 + Y MIB + > 7 TEs +eu (4)
k=1 s=1
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TS S0 PO 7] 5 R

o MURFERA (1D PIIN (n—1) MEMZRERAEAFME (AR
BABEEIL WS n A, ATDERI B R (2) MFERMER

n
yit = X8+ Zi6+ > MIEg + et (3)
k=1

o FTLL FE Y&/ "R BT E A (Least Square Dummy Variable
Model, LSDVM)
o A& AT UM B [A] [ 5 250 «

n T
vie = XjB+ Zi0 + Y MIB + > 7 TEs +eu (4)
k=1 s=1

o Bl 1o KA. BOR & 5 Xy AR, BHIL IS % HIH AR
A EHAMR (AU BIIFREAR R i AETE
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TS S0 PO 7] 5 R

o MURFERA (1D PIIN (n—1) MEMZRERAEAFME (AR
BABEEIL WS n A, ATDERI B R (2) MFERMER

yit = X8+ Zi6+ > MIEg + et (3)
k=1
o FTLL FE Y&/ "R BT E A (Least Square Dummy Variable
Model, LSDVM)
o A& AT UM B [A] [ 5 250 «

n T
yit = XpB+ 26+ Y MIEy + ) 7 TEs +eit (4)
k=1 s=1
o WA 1: K™, TR &y 5 Xy AMS, PRANTLI S % MR
AR AR SRR D) G fsbAE )
o BN 2: Bpp FEUEMTHABER IO (PER). BEESSE) XA
AR, Ey 2 Yo% T
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AR E ) BE AL AN,

MR v SPABERE { Xy, Z;} AN, WK VBB SR
(Randon Effects, RE).
o OLS &%, H (u; + i) AREIEIMANT, Hk OLS AEmA
BRI
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AR E ) BE AL AN,

WA v S BRE (X, 2} WA, WKV REN 2R R EY
(Randon Effects, RE).
o OLS &8, 15 (u;+ &) MBI I, Kk OLS AREA
B et
o [F—MAANRII 2 8] FRIR B TAF AL F AR,

p = corr(u; + €i, Ui + €is) =
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AR E ) BE AL AN,

WA v S BRE (X, 2} WA, WKV REN 2R R EY
(Randon Effects, RE).
o OLS &8, 15 (u;+ &) MBI I, Kk OLS AREA
R A
o [F—MAANRII 2 8] FRIR B TAF AL F AR,

0.2

p = corr(u; + Eit, Ui + Eis) = o2 :02 (¢ # 5)
u 3

o HHIFK

O¢

VTo2 + o2
AT Aé NBEHLRCR i (random effects estimator), 6 =0 Jyii
Gttt 0 =1 WA AT

0=1-—
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AR E ) BE AL AN,

WA v S BRE (X, 2} WA, WKV REN 2R R EY
(Randon Effects, RE).
o OLS &8, 15 (u;+ &) MBI I, Kk OLS AREA
R A
o [F—MAANRII 2 8] FRIR B TAF AL F AR,

0.2

p = corr(u; + Eit, Ui + Eis) = o2 :02 (¢ # 5)
u 3

o HHIFK

Oc
VTo2 + o2
AT Aé NBEHLZSAL 1 (random effects estimator), 6 = 0 Jyii
Gttt 0 =1 WA AT
o FraELAIIKI P 7 ZHEFEL N Q, WIZTT S/ —3felknl LLAG 21
REH AR 18 Ore

0=1-—
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AR E ) BE AL AN,

WA v S BRE (X, 2} WA, WKV REN 2R R EY
(Randon Effects, RE).
o OLS &8, 15 (u;+ &) MBI I, Kk OLS AREA
R A
o [F—MAANRII 2 8] FRIR B TAF AL F AR,

0.2

p = corr(u; + Eit, Ui + Eis) = o2 :02 (¢ # 5)
u 3

o HHIFK

O¢

VTo2 + o2
It T 0 NBENLAURAS T (random effects estimator), 6 = 0 AR
AT, 6 =1 WAL At

o FraELAIIKI P 7 ZHEFEL N Q, WIZTT S/ —3felknl LLAG 21
REH AR 18 Ore

o BT A%: MENUBN AR AL B XS T AN A M RAFERE LIS 1 22 7
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O = EZHAM &
o — MR IR EAR 1) S
° %}Ei‘%i
o THIHR ZUHE (14 [3] 72 RN 5 Bl LRGN
o %2 Ul Mgl Ay



— M2 R DU A A
ey TR | MM, 6, TR j AIBH.

Y~ f(yil0)(i=1,2,...,n, 7=1,2,...,J)
0; ~ p(6;]¢) prior for parameter 6;
¢ ~ p(¢) prior for hyperparemeter ¢

PAE p(o) AIINARE 6; WIFLFEIZeEe rAn, 6; AIAoR BIX—4r A (AR
BENLEEAS CR— ML),
Ja % A

p(01,02,...,05,0ly) o< p(d)p(61,02,...,075]0)f(y|61,02,...,05,0)

BRI (01,0,...,0,) WER M (exchangeability): B4R
p(91, 02, ey 0]) 5%%“@?%9%0
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AR AR DU Hr A
o BHIEHA (BALZRAHINAER) -

Yi = ajp) + Bri + €, €~ N(O,Uz)
o ~ N(pta,02), B ~ N(pg0, 0/230), oy ~ uniform(0, 100)
tio ~ N (fta0, 0%), 0o ~ uniform(0, 100)
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AR AR DU R A A
o WHFEMAA (FAHZHATMALE
Yi = o[y + Bx; + €, € ~ N(O,Uz)
o ~ N(pta,02), B ~ N(pg0, 0/230), oy ~ uniform(0, 100)
to ~ N(tao, 030), 0o ~ uniform(0, 100)
o AN (HARA DTN R)
yi = o + Bri + €, €~ N(O, 032,)
aj = a+buj+ 95,05 ~ N(O,Ug)
a ~ N(pta0, 02),b ~ N (110, o)

B~ N(/JB,O‘%)

o, ~ uniform(0, 100), o, ~ uniform(0, 100)
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ARHRBE AN R JHAL 5B

AR AN AR 2R AU

Yi = o + Bjgxi + €
e ~ N(0,0%)

I3 RIS S B -

aj ~ N(al,ai)
B;j ~ N(B1,03)

S o, Br, 00, 05,0 MEMAL, HIHTAE BLK ., W
uniform(0, 100), N (0, 1000), gamma(0.001, 0.001) %,
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AHPEMAR R ZuilEdkRk

AR AN AR AL R ALY

Yi = o) + BT + €
€ ~ N(0,0%)

ZICIES RS

0; = (o, 6;)" ~ Na(pg, =)
3 ~ Inv — Wishart(2, Q)

HSH pe NTAEELR, Q NEH.

Wang Shujia (Shenzhen University) Bayesian Statistics
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Q = EHAMR S
© Z/RLAEFIIBAL: JEH Im() A Imer()
- R e

Q = EHALTIN



AE3E 2 J2 S 0] VR AR 7R ) — A SR g

O WMAMLFZLMERA. TERARAHARE (FH Im() F gim()
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AE3E 2 J2 S 0] VR AR 7R ) — A SR g

O WMAMLFZLMERA. TERARAHARE (FH Im() F gim()
Q ANZEHRA: #Eh. BRE (H Imed BAETH Imer())
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AE3E 2 J2 S 0] VR AR 7R ) — A SR g

O WMAMLFZLMERA. TERARAHARE (FH Im() F gim()

Q W ZERHA: AHEE. RE (H Imed TATE ) Imer()

Q W UM BRI . I AR RIS SEAFE . I
UL Je HAR B BR & (A Bugs BY rstan)
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AE3E 2 J2 S 0] VR AR 7R ) — A SR g

Q MEKRFRLHERA: TERABARE (H Im() F1 gIm()

Q HVZ)EHA: AWHEIE. BRE (A Imed TAEHH Imer()

Q VUM ERA, A RIS, SR e T
UL Je HAR B BR & (A Bugs BY rstan)

Q X TR KREURE B, mReICZRH R Jnfs
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S|

A

fit1<-1m(FGt~FGtMi+factor (Name)-1,data=kicker)

B 1m ()

summary (£fit1)

Wang Shujia

call:

Im(formula = FGt ~ FGtM1 + factor(Name) - 1, data =

residuals:
Min 10 Median
-11.1808 -4.0045 -0.5093

Coefficients:

FGTML -0.
factor (Name)adam vinatieri 126.
factor (Name)David akers 122
factor(Name)Jason Elam 123,
factor (Name)Jason Hanson 128
factor (Name)Jay Feely 116
factor(Name)Jleff reed 118.
factor (Name)leff wilkins 128
factor (Name)John Carney 120
factor (Name)John Hall 118.
factor (Name)Kris Brown 113
factor (Name)Matt sStowver 135
factor (Name)Mike vanderjagt 131.
factor (Name)Neil Rackers 120
factor (Name)olindo mare 113.
factor(Name)rPhil Dawson 130.
factor (Name)Rian Lindell 121
factor (Name)Ryan Longwell 124,
factor(Name)sebastian Janikowski 122.
factor (Name)shayne Graham 128
signif. codes: 0 ‘#***' 0,001 ‘**' 0O

3Q
4.3053

Max
13.3134
Estimate std. Error
5037 0.1128
6872 10.0057
0409 9.7515
6705 9.5247
8044 10.1425
3135 09.3224
3916 9.7729
9973 9.9387
7008 9.5753
2007 9.3144
3274 9.0041
4234 10.3332
5827 10.2391
0672 9.7889
6507 0.3144
2396 10.0754
8198 9.5033
4557 9.8183
7109 9.60732
8222 9.9334
.01 Rt p.0s fLT

rResidual standard error: 6.212 on 56

Multiple R-squared: 0.9958,

(Shenzhen University)

kicker)

t value pr=|tl)

0.1

degrees of freedom
Adjusted R-squared:
Bayesian Statistics

.467
. 661
. 515
. 984
.700

77

.114
.979
. 606
. 690
. 586
.106
. 851
.266
.202
. 926
.819
.67

T

. 969

0.9943

1

3

AAMAAAAANMAANAAAMAAANAAANAA

9e-05
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
2e-16
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Z JEEE R R Imer()

@ Imer: Linear Mixed-Effects Models
o Usage:
Imer(formula, data, control = ImerControl(), offset, ...)
e formula 5 Im ML, 5
(1|N) Random intercept with fixed mean
O-+offset(o)+(1|N) Random intercept with a priori means
x+(x|N) Correlated random intercept and slope
x+(x||g) Uncorrelated random intercept and slope
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AP PR AR Y

> M1 <- Tmer(formula = FGt ~ FGtM1 + (1|Name))

> summary(M1)

Linear mixed model fit by REML ["1merMod']

Formula: FGt ~ FGEM1 + (1 | Name)
REML criterion at convergence: 516.3

Scaled residuals:
Min 10 Median 3Q

-1.97654 -0.63878 0.01243 0.70155 2.08720

Random effects:

Groups Name Variance Std.Dev.
Name (Intercept) 23.83 4.882
Residual 39.33 6.271

Number of obs: 76, groups: Name, 19

Fixed effects:
Estimate Std. Error t value

(Intercept) 113.5942 9.0760 12.52
FGtM1 -0.3830 0.1097 -3.49
Correlation of Fixed Effects:

(Intr)
FGtM1 -0.989

Wang Shujia (Shenzhen University) Bayesian Statistics
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AP PR AR Y

HH n =176 MUEAE, J =19 MHH.
o YA} % o2 = 23.83
o HANJI% o =39.33
o MANMKAE ICC = —9.989
o [E5E RN SRENLRN : [ 5 RN TSR PR, BEALSON T4 43
HE MR
o RHULTE = [EE M + FEHLE
> fixef (M1)

(Intercept) FGtM1
113.5941631 -0.3830001

o HITHFEAN: FGt =113.594 — 0.383FgtM1
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> ranef (M1)

Adam

Vinatieri

David Akers
Jason Elam
Jason Hanson
Jay Feely

Jeff
Jeff
John
John
Kris
Matt
Mike
Neil

Reed
Wilkins
Carney
Hall
Brown
Stover
Vanderjagt
Rackers

Olindo Mare

Phil
Rian
Ryan

Dawson
Lindell
Longwell

Sebastian Janikowski

Shayne Graham
Wang Shujia (Shenzhen University)

-

\}

AR . BENLRN

(Intercept)

.0614356
.0248991
.3103561
.4513437
. 7355979
.6254304
. 7503049
.8262472
.3931570
.5932217
.9855487
.3413200
.4520622
.6142648
.5207692
.9827594
.6312282
.4352241
.6305575

Bayesian Statistics
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AR . REUG T

> coef (M1) $Name

Adam Vinatieri
David Akers
Jason Elam
Jason Hanson
Jay Feely

Jeff Reed

Jeff Wilkins
John Carney
John Hall

Kris Brown

Matt Stover
Mike Vanderjagt
Neil Rackers
Olindo Mare
Phil Dawson
Rian Lindell
Ryan Longwell
Sebastian Janikowski

Shayne Graham
Wang Shujia (Shenzhen University)

115.
112.
113.
117.
108.
109.
117.
111.
110.
107.
121.
118.

111

106.
118.
112.
114.
113.
117.

(Intercept)

6556 -0.
5693 -0.
9045 -0.
0455 -0.
8586 -0.
9687 -0.
3445 -0.
7679 -0.
2010 -0.
0009 -0.
5797 -0.
9355 -0.
.1421 -0.
9799 -0.
1149 -0.
6114 -0.
2254 -0.
1589 -0.

2247 -0

FGtM1
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
3830001
.3830001

Bayesian Statistics
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ARaE AR R (HASR) AL Imer()

M2<-1mer (FGt~FGtM1+ (FGtM1 | Name) ,data=kicker)
summary (M2)

Hr (FGtM1|Name) 541 T (14+FGtM1|Name), 28 8 FE AR R} 2

> # varying intercept and slope with a predictor
> M2 <- Tmer( FGt ~ FGtM1l + (FGtMl | Name), data = kicker)
> summary(M2)
Linear mixed model fit by REML ['TmerMod']
Formula: FGt ~ FGtM1 + (FGtM1l | Name)
Data: kicker

REML criterion at convergence: 516.2
Scaled residuals:

Min 1@ Median 3Q Max
-1.96553 -0.64381 0.01633 0.73555 2.09899

Random effects:

Groups Name Variance std.Dev. Corr
Name (Intercept) 1.533 1.23824

FGtM1 0.002 0.04472 1.00
Residual 39.190 6.26016

Number of obs: 76, groups: Name, 19

Fixed effects:
Estimate Std. Error t value

(Intercept) 113.8294 9.0246 12.613
FGtM1 -0.3872 0.1105 -3.505
correlation of Fixed Effects:
(Intr)
FGtM1 -0.989
Wang Shujia (Shenzhen University) Bayesian Statistics
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ARaE AR R (HASR) AL Imer()

> coef (M2) $Name

Adam

Vinatieri

David Akers
Jason Elam
Jason Hanson
Jay Feely

Jeff
Jeff
John
John
Kris
Matt
Mike
Neil

Reed
Wilkins
Carney
Hall
Brown
Stover
Vanderjagt
Rackers

Olindo Mare

Phil
Rian
Ryan

Dawson
Lindell
Longwell

Sebastian Janikowski

Shayne Graham
Wang Shujia (Shenzhen University)

(Intercept)

114.
113.
113.

114

112.
112.
114.
113.
112.
112.
115.
115.
113.
112.
114.
113.
114.
113.
114.

3153 -0.
5988 -0.
9210 -0.
.7296 -0.
6338 -0.
9154 -0.
7736 -0.
3670 -0.
9904 -0.
1164 -0.
8408 -0.
1090 -0.
1816 -0.
1146 -0.
9987 -0.
6138 -0.
0201 -0.
7374 -0.

7804 -0

FGtM1
3696282
3955098
3838704
3546660
4303615
4201931
3530747
4038817
4174832
4490518
3145270
3409607
4105756
4491151
3449431
3949663
3802922
3905027
.3528287
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unpooled and multilevel

o
o — Tteell o [¢]
3 -

Field Goal Percentage in Year t

70 75 80 85 90 95 100

Field Goal Percentage in Year t-1
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Q = EHAME
© = ZLMEREIABAL: ZH Im() A1 Imer()
© == Vi iy

Q = EHALTIN



HE A S5 RS

setwd ("F:/BaiduYun/Teaching/Rdata")

kicker<-read.csv("FieldGoals2003t02006.csv" ,header=T)

y<-kicker$FGt

x<-kicker$FGtM1

n<-length(y)

player.name <- as.vector(kicker$Name)

unig<- unique(player.name)

J<-length(uniq)

player <- rep (NA, J)

for (1 in 1:1){
player[player.name==uniq[i]]<-1i
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BARARES (Ftfb): fRAEN ch8kicker_c.txt

# varying-intercept model(centering)
model {
for (i in 1:n){
y[i]l ~ dnorm (y.hat[i], tau.y)
y.hat[i]<-intercept[player [i]]+b*(x[i]-mean(x[]))
}
b ~ dnorm (0, .0001)
tau.y <- pow(sigma.y, -2)
sigma.y~dunif (0,100)
for (j in 1:1){
intercept[j] ~ dnorm (mu.a, tau.a)
alj] <- intercept[j]-b*mean(x[])
}
mu.a ~ dnorm (O, .0001)
tau.a <- pow(sigma.a, -2)
sigma.a ~ dunif(0,100)
}
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P R2WinBUGS

data <- list ("a", "J", "x", "y", "player")
inits <- function (O{
list (intercept=rnorm(J,80,10), b=rnorm(1),
mu.a=rnorm(1) ,sigma.y=runif(1),sigma.a=runif (1))}
parameters <- ¢ ("a", "b", "mu.a", "sigma.y", "sigma.a")
output<-bugs(data,
inits,
parameters,
n.chains=3,
n.iter=2000,
n.burnin=1000,
n.thin=5,
debug=FALSE,
codaPkg=FALSE,
model.file="ch8kicker_c.txt",
bugs.directory="C:/WinBUGS14/")
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Inference for Bugs model at

BATE R

"F:\Baiduvun\Teaching\Rdata\Ch8kmodel. txt"

2 chains, each with 2000 iterations (first 1000 discarded), n.thin = 5

n.sims

intercept[1]
intercept[2]
intercept[3]
intercept[4]
intercept[5]
intercept[6]
intercept[7]
intercept[8]
intercept[9]
intercept[10]
intercept[11]
intercept[12]
intercept[13]
intercept[14]
intercept[15]
intercept[16]
intercept[17]
intercept[18]
intercept[19]
b

mu.a
sigma.y
sigma.a
deviance

Wang Shujia

mean

115,
112.
113.
116,
108.
110.
116
111
110.
107.
121.
118.
111.
107.
i I L
112.
113,
112.
116.
-0.
82.

498.

= 400 iterations saved

(Shenzhen University)

107.
105.
106.
108.
101.
102.
109.
104.
102.
100.
112
190,
103.
99:.
109.
105.
105.
105.
109.
-0.
81.
6.
4.
492.

i
112,
11.3.
117.
108.
1710
116.
111
109.
107.
120.
118.
111.
106.
118
111.
114.
112,
127

-0.

82.

497.

122
120.
120.
124.
116.
117
124.
118.
Tlegs,
113.
129.
126.
118.
114.
125
119.
120.
119.
124.

-0.

83.

503.

75%
72
35
72
42
00
72
05
10
05
70
70
32
90
122
42
92

85
90

19
=91
i
90

97.
136.
132.
132.
137
126.
129.
137.
130.
129.
124.
143.
140.
130.
125.
137
130.
134.
132.
137

-0.

84.

520.

Bayesian Statistics

Rhat n.eff
1.00 400
1.00 400
1.01 400
1.01 400
1.01 400
1.01 400
1.01 400
1.01 400
1.00 400
1.01 400
1.01 400
1.01 400
1.00 400
1.00 400
1.01 400
1.00 400
1.00 400
1.00 400
1.01 400
1.01 400
1.00 400
1.00 400
1.04 190
1.01 150

, fit using winBuUGS
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Field Goal Percentage in Year t

Field Goal Percentage in Year t-1
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Q = EHAMR S
© Z LML ZH Im() Al Imer()
© == N ki

Q = EHAK T



Outline

Q = ZHATN
o SR 1T
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ARGt o] AR TR B F300 - (] ot

BE A HRIWEENE X, HEWMEHET X8, AR5 BTN
o Zyk[A| A
» 12 R HIBRHL prediction():
x.new<-data.frame()
predict(model,x.new,interval="prediction",level=0.95)

» FENLB: BEHLEZET 6 ~ N(0,02), REHE §=X8+¢
o Logistic [F1J-: XF ¥ s i, THE

Pr(j;) = logit ™" (X 8)

e Poisson [FIH: #HY vy, 90, ..., yn ~ Poisson(u)), XFHWEAE &I
5E exposures T;, 1R

y; = Poisson (ﬂieX"ﬂ>
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ZERA T CA AR R ST S AE

CUAIEE —AIER A Adam 7E 2006 FEZE[I1555 4 89.4 43, Tildlifh T~ ZEZ=
M EPERLAY (M1):

NewFGtM1 <- 89.4

pred.new<-coef (M1)$Name[1,1]+coef (M1) $Name [1,2] *NewFGtM1

pred.new
[1] 81.41539

o 2 JEARA W FIUI AR vHE 2 V1 R X, xfE DA SR T X ]
o Imer ] predict BRECAA TN AR HE 2218 100
o Jpik: FHNUEH
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X ) A RAR— S

WA =1, 7 =289.4, BEMESHEMUET,

f&w ~ N(Oél—i_ﬁjvag)

mu.hat <- pred.new
sigma.y.hat <- summary(M1)$sigma
n.sims <- 1000
y.tilde <- rnorm (n.sims,mu.hat,sigma.y.hat)
quantile (y.tilde, c(.25,.5,.75))
25% 50% 75%
77.28298 81.59877 85.37019

V V. V Vv V
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T —ASFE A — TR

BBHR—ALER B, AMMATEFRSUE & = 89.4, WMk T TR S,
WA —DERIAE: & ~ N(o,02), 85 50 ~ N(& + BT, 02).
sigma.y.hat <- summary(M1)$sigma
sigma.a.hat <- sigma.hat(M1)$sigma$Name
mu.a <- fixef (M1) ["(Intercept)"]
n.sims <- 1000
a.tilde <- rnorm (n.sims, mu.a, sigma.a.hat)
NewFGtM1 <- 89.4
mu.y <- a.tilde + coef(M1)$Namel[1,2]*NewFGtM1
y.tilde <- rnorm (n.sims, mu.y, sigma.y.hat)
quantile (y.tilde, c(.25,.5,.75))

25% 50% 75%
73.99056 79.19958 83.94172

V V V V V V V V VvV
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Outline

Q = = AT

o DU TSR (1 Tt
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F Bugs Fiiill

TS UL S F A P53
© Bugs: HAL I A B 4L
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F Bugs Fiiill

TS UL S F A P53
© Bugs: HAL I A B 4L
Q R: MRARILA LIS H (R R
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Jiik 1. HAEEAE Bugs TN EOE B

FNEBEHAN—NFUWERE: 25— A3k Adam 7£ 2006 FEZFHI1557
N 89.4 43, ?Dﬁiﬂﬂﬁﬁ?%éﬁ@%‘c%o

° %‘ﬁ??ﬁ%ﬁ‘]%ﬂ%u A 251, Bugs 2 HahZs i A .

o Ny Je¥dls: HB—AIRRA (J =1), Hi¥dE NewFGtM1=89.4
kicker.data <- list ("a", "J", "x", "y", "player")
data.save<- save(“n","y“,"player","x",“J",

file="kicker.data")
n<-n+1
y <= ¢ (y, NA)
player <- ¢ (player, 1)
NewFGtM1 <- 89.4
x <- ¢ (x, NewFGtM1)

o SRJGAER LA A N L e y.tilde <- y[n]
o MFFAFN: ch8kicker_c.pred.txt
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RS K isfT 4 R

inits <- function (){
list(intercept=rnorm(J,80,10) ,b=rnorm(1),
sigma.y=runif (1),sigma.a=runif (1))}
parameters <- c ("a", "b", "sigma.y", "sigma.a")
parameters <- c (parameters, "y.tilde")
kicker.predl <- bugs (kicker.data,
inits,parameters,
"ch8kicker_c.pred.txt",
n.iter=2000,
n.burnin=1000,
n.thin=5,
bugs.directory="C:/WinBUGS14/")
attach.bugs (kicker.predl)
>quantile (y.tilde, c(.25, .75))
25%  75%
76.82 86.14
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UMIPETRESAEN D R b TR S

R Bl % (J+1) k5, FrEdE NewFGtM1=89.4
n<-n+1
y <= ¢ (y, NA)
player <- c (player, J+1)
NewFGtM1 <- 89.4
x <- ¢ (x, NewFGtM1)
J<-J+1
PR SRl —FF, S5 R
> attach.bugs (kicker.pred2)
> quantile (y.tilde, c(.25, .75))
25% 75%
73.7475 85.2800
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Jii% 2 fE R HFIFH Bugs LAY 1) 45 FEAT 14

HITH 222/ Imer() 13 2IAIRERLBEAT R, Bugs FRAYSEALL,
NS AR AR —MIMRE: 5 fIERG Adam £ 2006 FEF 570
N 89.4 71, T TG ).

710 = N(ay + BZ,07)

1217 Bugs 3 2IFA %I H output )5,
attach.bugs (output)
NewFGtM1 <- 89.4
y.tilde <- rnorm (n.sims, a[,1] + b*NewFGtM1, sigma.y)
quantile (y.tilde, c(.25, .75))
> quantile (y.tilde, c(.25, .75))
25% 75%
76.46642 85.75404
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UMIPETRESAEN D R b TR S

N MCMC Wesit:, Bugs BEALEEAT Ak,

7|0 ~ N (intercept + B(Z — :Z’),O’;)
HHA & = intercept — 3z, intercept ~ N(a, 03),

intercept.tilde<-rnorm (n.sims, mu.a, sigma.a)
a.tilde <- intercept.tilde - b*mean(x[])
y.tilde <- rnorm (n.sims, a.tilde + b*NewFGtM1, sigma.y)
> quantile (y.tilde, c(.25, .75))

25% 75%
73.97203 85.08360
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Recap

Q = EHAMIME
o — MR MBI S
o ZJRIA
o TR AR ) [ R 2 5 BB ATL A
o X )= Uk A

© = ZL&MERIABIAL: ZH Im() 1 Imer()
© == Vit
Q = =R T

o LA [T
o DUIM-HTASE R (1 T
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