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GLOBAL RISKS OF VARIOUS ESTIMATORS USING

TABLE 1

A N(0,1) PRIOR

Estimator =1 N=10 N=20
=1 =5 M=10 =1 =5 M=10 =1 M=5 M=10
1) Bayes . 500 .167 .091 .500 .167 .091 . 500 .167 .091
2) Usual (mean) 1.000 . 200 . 100 1.000 . 200 .100 1.000 .200 .100
3) G conjugate .983 .195 . 106 . 741 .183 .095 .661 .178 .094
(.106) (.047) (.011) (.103) (.029) (.018) (.053) (.011) (.009)
4) G conjugate, .885 .183 .095 .618 .172 .093 . 505 . 166 .092
mean known (.103) (.034) (.013) (.107) (.082) (.010) (.044) (.015) (.007)
5) G conjuate, . 750 .183 .095 . 545 .170 .092 . 524 .168 .091
variance known

6) Deely and Kruse's|1l.549 .304 .196 1.249 .256 .185 1.106 « 245 . 106
estimator (.170) (.038) (.027) (.164) (.026) (.018) (.107) (.020) (.016)

* Numbers in parentheses are standard errors. If absent, results are exact.
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TABLE 2

GLOBAL RISKS OF VARIOUS ESTIMATORS USING
A N(0,.1) PRIOR

Estimator N=1 N=10 N=20

=1 =5 M=10 =1 =5 M=10 =1 =5 M=10

1) Bayes .091 .067 .050 .091 .067 .050 .091 .067 .050

2) TUsual (mean) 1.000 . 200 . 100 1.000 . 200 . 100 1.000 . 200 .100

3) G conjugate .647 .152 .097 .198 . 103 .088 .155 .074 .058

(.055) (.018) (.008) (.011) (.009) (.007) (.015) (.008) (.006)

4) G conjugate, .538 .148 .078 .175 .091 .069 . 148 .007 .055

mean known (.052) (.010) (.007) (.015) (.021) (.006) (.019) (.008) (.006)

5) G conjugate, . 545 .133 .075 .174 .079 .055 .134 .073 .052
variance known

6) Deely & Kruse's .772 .176 .092 .377 .151 .087 .293 .124  ,079

estimator (.069) (.012) (.006) (.034) (.015) (.004) (.024) (.017) (.004
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TABLE 3

GLOBAL RISKS* (N'=20, R'=10)

N=1 N=10 N=20
Estimator
=1 M=5 M=10 =1 M=5 M=10 =1 =5 M=10
1) Bayes .113 .095 .079 .113 .095 079 .113 .095 .079
2) _Usual (mean) 2,381 476 .238 2.381 476 .238 2.381 476 .238
3) Minimax .625 .239 . 144 .625 .239 144 .625 .239 . 144
4) G conjugate 1.250 .297 .169 .325 .150 112 . 227 .129 .105
5) G conjugate, .119 .236 .151 .119 .138 .108 .119 .118 .093
mean known (.048) (.040) (.029) (.028) (.031) (.029)
6) G conjugate, .674 .268 .158 .312 . 146 . 106 .205 .121 .097
variance known (.087) (.045) (.037) (.034) (.033) (.027) (.032) (.029) (.028)
7) _Pooled mean 1.250 .297 .178 .324 .151 .129 .226 .136 124
8) Robbins' simple 1.250 1.338 . 954 .324 .653 . 277 .226 .423 .239
EB (.101) (.098) (.072) (.039) (.044) (.032)
9) Deely and 1.307 .588 .218 .629 .296 .193 413 .183 177
Kruse (.111) (.049) (.027) (.052) (.038) (.028) (.038) (.035) (,021)
* Entries are actually 10 times risk for ease of comparison
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TABLE 4

GLOBAL RISKS (N' 6, R' =
=1 N=10 N=20
Estimator

=1 =5 M=10 =1 M=5 M=10 =1 =5 M=10
1) Bayes .306 .199 .133 .306 .194 .133 .306 .194 .133
2) Usual (mean) 2.142 . 428 214 2.142 .428 .214 2.142 . 428 214
3) Minimax .625 .238 . 144 .625 .238 . 144 .625 .238 . 144
1.250 .389 . 200 .519 314 .189 cb42 .281 .172

4) G conjugate (.031) (.031) (.043) (.042) (.037) (.036)
G conjugate, .357 .329 .186 .357 .306 174 .357 . 274 .161

5) mean known (.029) (.030) (.031) (.028) (.036) (.035)
G conjugate, .675 .278 .179 . 487 .279 177 429 .260 .160

6) variance known (.089) (.024) (.020) (.046) (.035) (.031) (.037) (.034) (.036)
7) Pooled mean 1.250 .392 . 285 .519 .363 . 344 LAb42 .360 .350
Robbins' simple 1.250 1.215 .906 . 519 .762 .343 442 .558 .276

8) EB (.100) (.085) (.095) (.034) (.076) (.029)
Deely and 1.329 . 590 . 247 .657 .322 . 207 . 459 . 296 .193

9) Kruse (.101) (.051) (.022) (.051) (.042) (.025) (.041) (.043) (.017)




TABLE 5

GLOBAL RISKS (N' 2, R' =
N+1 N=10 N=20

Estimator
=1 M=5 M=10 =1 M=5 M=10 =1 =5 M=10
1) Baves . 555 .238 .138 .555 .238 .138 . 555 .238 .138
2) Usual (mean) 1.666 .333 .166 1.666 .333 .166 1.66 .333 . 166
3) Minimax .625 .238 . 144 .625 .238 . 144 .625 .238 . 144
1.250 .323 .165 .909 .290 .158 .873 .259 . 150
4) G conjugate (.042) (.032) (.039) (.035) (.038) (.032)
G conjugate, .833 .308 .164 .833 . 287 . 155 .833 .273 . 145
5) mean known (.050) (.032) (.038) (.029) (.041) (.029)
G conjugate, 1.123 . 254 .158 . 846 . 243 .153 .810 . 244 . 143
6) variance known (.108) (.033) (.028) (.073) (.032) (.027) (.058) (.038) (.021)
7) Pooled mean 1.250 .583 . 500 . 909 . 787 772 .873 . 809 .801
Robbins' simple 1.250 1.041 .926 .909 .761 .356 .873 .659  .300
8) EB (.133) (.079) (.113) (.042) (.100) (.033)
Deely and 1.357 .609 .273 .713 .282 .218 . 484 .336 . 205
9) Kruse (.112) (.052) (.021) (.068) (.052) (.011) (.030) (.047) (.011)
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TABLE 6

GLOBAL RISKS (N' = 24, R' = 6)

Estimator =1 N=10 N=20
=1 =5 M=10 =1 =5 M=10 =1 M=5 M=10
1) Bayes .072 .062 .052 .072 .062 .052 .072 .062 .052
2) Usual (mean) 1.800 . 360 .180 1.800 .360 .180 1.800 .360 .180
3) Minimax .625 .238 . 144 .625 .238 . 144 .625 .238 . 144
.937 .210 .105 .231 .100 . 064 .157 .088 .062
4) G conjugate (.027) (.018) (.013) (.007) (.011) (.015)
G conjugate, .075 .138 .102 .075 .094 .063 .075 .084 .060
5) mean known (.024) (.016) (.081) (.011) (.071) (.014)
G conjugate, .508 .204 .103 .201 .079 .056 .151 .063 .054
6) variance known (.070) (.026) (.017) (.024) (.009) (.007) (.025) (.008) (.012)
7) Pooled mean .937 217 .127 .231 .100 . 084 .157 .088 .080
Robbins' simple .937 . 586 .516 .231 .333 .332 .157 .205 .307
8) EB (.077) (.052) (.073) (.043) (.034) (.031)
Deely and .958 .281 .142 .303 .187 .138 .219 .126 .120
9) Kruse (.070) (.025) (018) (.023) (.032) (.013) (.026) (.018) (.013)
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TABLE 7

GLOBAL RISKS (N' = 12, R' 3)
N=1 N=10 N=20

Estimator
M=1 =5 M=10 =1 =5 M=10 =1 =5 M=10
1) Bayes .133 .101 .078 .133 .101 .078 .133 .101 .078
2) Ususal (mean) 1.730 . 346 .173 1.730 .346 .173 1.730 . 346 .173
3) Minimax .625 .238 . 144 .625 .238 144 .625 .238 . 144
.937 .209 . 154 .288 .151 .109 .219 .139 . 104
4) G conjugate (.028) (.026) (.025) (.017) (.728) (.016)
G conjugate, . 144 .198 . 144 . 144 . 147 .101 . 144 .136 .092
5) mean known (.026) (.022) (.019) (.018) (,023) (.012)
G conjuguate, .683 .193 . 143 . 294 . 148 .093 .202 .129 .089
6) variance known (.063) (.025) (.022) (.038) (.023) (.019) (.021) (.024) (.081)
7) Pooled mean .937 . 245 .158 . 288 .162 . 146 .219 .153 . 145
Robbins' simple .937 .903 . 847 .288 . 604 .251 .219 . 404 . 214
8) EB (.085) (.083) (.056) (.028) (.030) (.016)
Deely and 1.011 .321 .162 .351 .305 .159 .281 . 200 .133
9) Kruse (.088) (.025) (.017) (.023) (.031) (.013) (.027) (.021) (.011)
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TABLE 8

GLOBAL RISKS (N' = 4, R' = 1)
=1 N=10 N=20

=1 =5 M=10 =1 M=5 M=10 =1 =5 M=10

1) Bayes .300 .166 .107 .300 .166 .107 .300 .166 .107
2) Usual (mean) 1.500 .300 .150 1.500 .300 .150 1.500 .300 .150
3) Minimax .625 .238 144 .625 .238 144 .625 .238 . 144
.937 .257 . 148 477 .214 .139 .428 .178 .120

4) G conjugate (.024) (.024) (.020) (.021) (.029) (.020)
G conjugate, .652 .237 .141 .456 . 204 .131 " 412 .168 .118

5) mean known (.023) (.021) (.025) (.019) (.023) (.013)
G conjugate, .652 .237 . 141 456 . 204 .131 412 .168 .118

6) variance known (.080) (.019) (.022) (.045) (.021) (.021) (.038) (.019) (.010)
7) Pooled mean .937 .337 .262 477 .368 .354 .428 .371 .364
Robbins' simple .937 .909 .856 477 .721 .310 .428 .502 . 249

8) EB (.080) (.077) (.062) (.053) (.048) (.020)
Deely and 1.084 . 349 171 .377 .278 .167 .310 .237 .152

9) Kruse (.076) (.031) (.019) (.027) (.037) (.012) (.021) (.030) (.012)
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TABLE 9

VALUES OF N (M = 5)
Estimator
Prior
Empirical
Bayes Pooled mean* Robbins Deely & Kruse

1) N'420, R'=10 1 1 16 3
2) N'=6, R'=3 1 1 35 5
3) N'=2, R'=1 1 250 7
4) N'=24, R'=6 1 1 9 1
5) N'=12, R'=3 1 1 28 1
6) N'=4, R'=1 1 165 8

* Recall that the pooled mean is better than the usual estimator
and only if M N'.
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