TABLE OF CONTENTS

SV T N B 1Y, (SR e o T S e AN PPN e I L e e R
T R A e e e e Sk ey F e
2. Bayesian Stabshieal s nalneiss o e e e T s v
A The Bavedian Paradiom . o e hmior s asbarbasbasmmsmaiss

1RSS5 Y3 u) o e kel R AT CTENNE S RS s R e T S S

BN ST DU AT L e e R e LR e S S

D. Model Selection and Evaluation.....c.cceeeeeeerernreeensnsasssesssessses

R 0 7 T P 7 4 BT S M R Rt SO e

= AlSelectiontimerion st e e =5, o T st

3. Computational Aspects of Bayesian Analysis....c.ccccevvvieviiiinnnvenennannn.
PG I ko) (e i R S b e S e e

B: Numerical Integrabion v seisvessisessesserssssissssensanonsiossanssissrssss

1. Adaptive Gaussian Integration........ccociviiiciiiniiininns

2. Gauss-Hermite Integration ......cccccociiiinnniiiiiinnniiiinns

3. Estimating the Mean and Covariance.........ccccveeenn,

4 ATEXaDIC it n et saeibisianss
Maotite ClarloEntegralions o nin i iteia iniosesiristestiomis
Adjustments to the Posterior Mode.....cc.ocovvevemreereinenrareennnns
Empirical Bayes Style Approximations......c.cooerrermerneravrvanens

mEoQa

4. Prediction with Parameter Uncertainty....cc.cccccoeiiniiiniiniinacrerennninsenanas
The:Model it hi s e as e r s iy
A lifelInsurance Bxatnple oo ihaamnnme i
AlCasualty Insurance BXample i i siiiiiisimssicssssmsmasismses
G U (TN LG T o) [ P e e S T SR Rt S A e
Return of the Casualty Insurance Example........cccccoccevennn..

=0 62 0

8. The Credi bl Prohlems e s e L e S i
A. A Simple Model .
B. Estimating the Class Mea.n ..................................................
Bl BT Er i e e o A e
6. The Hierarchical Bavesian ADDEOREN ot e veterirrnnss ressefoatiazastsinphrvass
YL 6 ] RERTRS e e alti s S B e L e LG e W o e

IEL g s (e e e e ST e LR L i S s BN
€. ‘The General Hierarchicsl Motdelme . .....cocesrmmsssmmnisasmnsasasssssnss



D. Simplifying Assumpti

7. The Hierarchical Normal Linear Model

OTIB 7o vaos s e inis oA aa s ns e s ras e sm s ssn b adnss
T N O A Y o it s eir s dunennonons eresavanasntonrasmiystasspaliasts
% Linearity: oo
3. Variance Independcnt of t.he Mean ...........................

.................................

A The Model i i v s s s T
B. Examples — DeSCription .....eeceeeecseriinsiessssissiasaesessansrsrissnnnees
1 ONEWaY v 2o o-e s e nrrass ninsvars iz r rabrsrrasennsact
b e e e e S e e R e R
3. Tinear Trends s i n sin ot i et i isod
IR 8] 1) £ T T B £ R P AT Ty G S U A B TR A
5. Graduation .......ceseu

C. Analysis of the Model

........................

.................................

1. PreliIninaries .- ismssssisssisesiovesissesssorssessonssnnisss
9. The ANBLYEIS: .. viircrsiniassasasiisionissbipravisvaasesssssssnsiaians
D. Examples — ANALYSis siceeiscnserssasmessinnmsnasssnsinissicissssinsenissiinees
1 Ome=-WaY . oociiieiocii i vettons foavitbuannrsesiosbarinandsatines
B B P S i e e S S S R

3. Linear Trend

7 B TN Tt U O 1 e s L S R A T

T L E (o D T e T S e T e e R s
E. Prior Distributions ...........
F. Model Selection and Evalua.tmn

8. Examples

A. Data Sets eveaatiia %

B Analyses. e

1. One—way Model Da.ta. Sel; l
. One-way Model, Data Set 2...
. Empirical Bayes Style Approaches ...........................
. An Iterative ApProach oo iicieisisrsssssanssisesssnsovioranass

. Other Priors

.........................

. Two-way Model, Data Set 4

. Linear Trend Model, Data Set 3

Kalman Filter, Data Set 3...
0; Gradualion iou.rliesssarsiciesrsesinsstsiansis

2
3
4
5
6. Diagnostics ............
7
8
9.
1

viil

..............................



9. Modifications to the Hierarchical Normal Linear Model....................

Appendix.

Bibliography

Index

A.
B.
C.

eh=l2 i e

O R DO T e e a o enssvens s insusnnessvanssunsontas fpusntnsbonrabnuns isntrne
Poisson .........
Non-normal Models Based on Parameter Estlmates.............

Algorithms, Programs, and Data Sets.......cccovnniiineniuiininnns
The Simplex Method of Function Maximization..................
Adaptive Gaussian Integration...
Gauss-Hermite Integration...
Polar Method for Generatmg Normal Dewatas ....................
G AUSS P IOSTRITIE 2isevsonstonsbassssannsonsssransssnniavbrssnsnnisancostisresn
1. Simplex Maximization........ceereersanasvnns
2. Adaptive Gaussian Integration ........cccceeieeiiaciinnnnnae
3. Gauss-Hermite Integration .......cccoecnssseroverrnnresrennnnes
4. Monte Carlo Integration......cc.coceresnessraescersessncrsssssses
5. Tierney—Kadane Blegration . i asisccosrernaaaios
B Y R S PR e
1. Data Set 1 .
2. Data Sets 2—4

151

. 152

154

159
159

. 163
. 165

166
166

. 166

170
173
179
182
184

. 184

184

. 229

. 235



