OCCAM search output a

e Search many models: select
best w (‘width’) models at each of | ‘levels’

e Output all selected w*l models

e OCCAM summarizes the best of these

25



OCCAM search output @)

+
',

Independence model

Upwards
search,
Increasing

complexity,

width=4,
levels=3
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OCCAM search output @)

e OCCAM summarizes:
e Of width*levels models found in search, it
Indicates the best three by different criteria:

— (1) highest ABIC

— (i) highest AAIC

— (11) highest information with OK p-values
(both cumulative & incremental)
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Sample input file: dementia05.txt (for demo#2.#3)

#Fifth test set of OHSU data 20 June 2012

#Corrected transform of variable I rs12248379
#Corrected transform of APOE

#Updated imputed data

#Deleted var I and dropped records with no var € data
#added stats on missing. Blank = none missing

rnominal
ID
APOE
Gender
Education
AgeLasTtExXam
rsl1801133
rs3glE3al
rs7561528
rs744373
rse943822
rsd4298437
rs7012010
rs11136000
rs107860998
rs11193130
rsalig3iz
rs3851179
rs3764650
rs3865444
CaseControl

oxToo

4

missing 3

missing 9
missing 11

A A

missing 2
missing 9

MOEZECrAReIOTMOMAEEE MW > H
A

P e e L L e e L L L L b e L W L R R
N e e el el e e e e e e e e e e =

:no-frequency

:data
#IndID APOE GEMDER
101
103
111
112
118
120
121
122
123
126
127
128
129
132
134
135

2
=
=
m

COoOoOHOO0CO0O0oOoO0
COHOFROROOOCOHREOFOoO
R R R R R R R R R R S R R R R T
Y NTRY NIRRTy NIRRT RN N,
MONOFONMNEMENMMNMNO R B
F O R R R R R R R R R R R R R O
HFMERRERMNNERERNE RSN
CO0OHFOoOORRHEOERORD
COoOHORHERENNOOROHMM
MEHEORREERSORRNERERT
FPFHEREERNOOORRHEREEER
HEMMNMMNMNOMNOMEHERMMET
COFHO: MMNMNMME SRMRU
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Search output for dementia05.txt
VB models with |OOpS (search sort on info)(demo#2)

I MODEL Level H dDF dLR Apha Inf 24AH(DV) dAIC dBIC Inc.Alpha Prog. &8C(Data) B&cowver
22 IV:ApZ :EACZ:EdEZ:LZ 7 9.5221 20 120.2026 0.0000 0.20476589 20.47e6 80.2026 -0.7921 0.0505 19 72.4057 52.7778
21 IV:ApZ:E4CZ:EdEZ:BZ 7 9.5224 21 120.0402 0.0000 0.204485919 20.4489 78.0402 -7.0043 0.1083 13 72.6415 38.5417
20 IV:RApZ:EdEZ:EdLZI:CZI 7 9.5224 20 120.0236 0.0000 0O.20446093 20.4461 30.0236 -0.9711 0.0880 17 71.8340 52.7778
19 IV:ApZ:EdCZ:EdEZ L 9.5323 18 114.2291 0.0000 0.19459005 19.4590 78.2291 5.3339 0.1469 16 71.6981 76.3889
18 IV:RApZ:EdEZ:BZ:CZ & 9.5352 17 112.5147 0.0000 0.159166949 19.1669 78.5147 9.6692 0.1656 16 72.1698  38.5417
17 IV:RpZ:EdKZ:CZ:LZ [ 9.5361 16 111.9806 0.0000 0.15075974 19.0760 79.9806 15.1849 0.0053 14 72.4057 52.7778
16* IV:ApZ:EdEZ:CZ 5 9.5438 14 107.454% 0.0000 0O.18305008 18.3050 79.4549%9 22.7586 0.0037 13 71.2264 76.388
15% TIV:ApZ:EdJZ:CZ 5 9.5536 14 101.7185 0.0000 0.17327808 17.3278 73.7185 17.0222 0.0434 11 70.7547 76.3889
14 IV:RpZ:EdEZ:LZ 5 9.5540 14 101.4868 0.0000 0.17255344 17.2833 73.4868 16.7905 0.0737 13 71.6981 76.388
13* IV:ApZ:EdEZ 4 9.5628 12 96.2708 0.0000 0.16399792 16.3993 72.2708 23.6740 0.0274 10 70.518%9 91.6667
12*% IV:ApZ:EdZ:CZ:KZ 4 9.5665 8 94.1440 0.0000 0.16037485 18.0375 78.1440 45.7461 0.0007 g 70.0472 76.388
11% IV:RpZ:EdZ:CZ:JZ 4 9.5756 8 48.7544 0.0000 0.15119366 15.1194 72.7544 40.3565 0.0301 9 69.5755 76.3888
10% IV:ApZ:EdZ:EZ 3 9.5870 & g2.0689 0.0000 0.13930489 13.9305 70.0689 45.7705 0.0003 5 §9.8113 91.6667
9%  IV:ApZ:EdZ:CZ 3 9.5908 5 79.8373 0.0000 0.13600335 13.6003 69.8373 49.5886 0.0010 L £9.5755 100.0000
8%  IV:RApZ:CZ:KZ 3 9.5910 & 79.7227 0.0000 0.13530307 13.5808 &7.7227 43.4243 0.0009 5 68.6321 87.5000
7%  IV:ApZ:EdZ 2 9.6133 3 §6.5901 0.0000 0.11343675 11.3437 60.5901 45.4409 0.0000 2 §9.5755 100.0000
g* IV:RpZ:CZ 2 9.6144 3 §5.9506 0.0000 0.11234732 11.2347 59.9506 47.8014 0.0000 3 §7.9245 100.0000
z= IV:ApZ:KZ 2 9.68150 4 85.6244 0.0000 0.1117915% 11.1792 57.6244 41.4255 0.0024 4 66.9811 100.0000
4% IV:RpZ 1 9.6396 1 51.1652 0.0000 0O.08716028 8.7160 49.1652 45.1155 0.0000 1 §6.9811 100.0000
3*  TV:CZ 1 9.6998 2 15.7735 0.0004 0.02637026 2.68370 11.7735 3.6740 0.0004 1 58.018% 100.0000
2% IV:EdZ 1 9.7009 2 15.1356 0.0005 0.02578359 2.5784 11.135& 3.0381 0.0005 1 56.3679 100.0000
1+ IV:Z a 9.7266 0 0.0000 1.0000 0.00000000 O.0000 ©.0000 0.0000 0.0000 a 52.1226 100.0000
I MODEL Level H dDF dLR Alpha Inf 2dH(DV) dAIC dBIC Inc.Alpha Prog. &C(Data) &cowver
Best Model (s) by dBIC:

g IV:ApZ:EdZ:CZ 3 9.5908 5 79.8373 0.0000 0.13600335 13.8003 &9.8373 49.588& 0.0010 & 89.5755 100.0000
Best Model(s) by dAIC:

22 IV:RApZI:EACZ:EdEZ:LI 7 9.5221 20 120.2026 0.0000 0.20476539 20.4766 380.2026 -0.7921 0.0505 19 72.4057 52.7778

Best Model(s) by Information, with all Inc. Alpha < 0.05:
16* IV:RApZ:EdEZ:CZ 5 9.5438 14 107.4549 0.0000 0.18305008 18.3050 79.4549 22.758& 0.0037 13 71.2264 T76.3889 30



Search output (4/4)

Goodness measures for best models
selected using BIC, AIC, p-value criteria:

* Reduction of DV uncertainty %AH(DV | IV),

 Model complexity, df (degrees of freedom)

* Predictive accuracy: %correct
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Search output for dementia05.txt

Models selected by BIC/AIC/p-value (sort on info)

Criterion model %AH df %c
BIC IV:ApZ.:EdZ.CZ 14 5 70
p-value IV:ApZ:EdKZ:CZ 18 14 71
AlIC V:ApZ:EdCZ:EdKZ:LZ 20 20 72

SB BIC  IV:Ap,Edy,Z:Ap,Z:.C,Zz.z 14 3 70

IV = ApEdCKL... (all independent variables)
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Fit output for dementia05.txt

model |VApZEdZCZ (has loop) (demo#3)

(%) for each IV composite state for the Model IV:ApZ:E4dZ:CE.

Z=1

.281
.925
.716
.468
.454
. 966
. 694
. 795
-933
.016a
. 770
873
. 386
. 875
. 685
. 634
. 619
.014
877

Z=1

Conditional DV (D)
IV order: ApEdC (APCE; Education; r=7561528).
v | Data | Model
[ obs. p(IV]IV) | calc. g(IV|IV)
Ap Ed C | freg Z2=0 Z=1 | Z=0
a 0 o | 6.000 33.333 66.667 | 16.719% 83
0 a1 | 4.000 0.000 100.000 | 21.075 78
0 o 2 | 7.000 14.286 85.714 | 35.284 64
0 1 0 | §.000 50.000 50.000 | 52.532 47
0 1 1 | 40.000 &2.500 37.500 | 59.546 40
i 1 2 | 44,000 72.727 27.293 | 75.034 24
a 2 0 | 14.000 42.857 57.143 | 55.306 44
0 2 1 | 86.000 &0.465 39.535 | &2.205 37
0 2 2 | f8.000 B83.824 16.176 | 77.087 22
1 o o | 3.000 0.000 100.000 | .984 98
1 a1 | 5.000 20.000 a0.0a0 | .230 94
1 a2 | 3.000 33.333 a6.067 | 10.127 &9
1 1 0 | §.000 25.000 75.000 | 18.614 81
1 1 1 | 19.000 26.316 T73.6084 | 23.325 Ta
1 1 2 | 21.000 33.333 f6.667 | 38.315 &1
1 2 0 | 12.000 25.000 75.000 | 20.366 79
1 2 1 | 40.000 25.000 75.000 | 25.381 74
1 2 2 | 36.000 36.111 63.88%9 | 40.%86 59
| 424.000 52.123 47.877 | 52.123 47
| freq Z=0 Z=1 | Z=0
* Bule selected using the independence model.

rule

= R R R R N T e e = = = = =T = S A =

rule

#correct %correct p{rule)

4
4
a8
4
25
32
L
52
57

.000
.000
.000
.000
.000
.000
.000
.000
.000

3.000
4.000
2.000
&.000

14
14
9
30
23
295

.000
.000
.000
.000
.000
.000

a6
100
&5
540
a2
72
42
&0
83
100
&a
14
75
73
&6
75
75

. 667
. 000
. 714
. 000
.300
127
. 857
. 485
824
. 000
000
. 867
. 000
. 884
. 867
. 000
000
63.
69.

575

i T e R . Y o Y I e Y e N e Y e Y o [ N e N i I o Y e Y o O o N i

.103
247
.436
886
227
001
. 691
.023
.000
.111
045
.167
076
020
284
.040
002
280

#correct Icorrect p{rule)

p{margin)

]

i T e TR o Y s TR o T Y o Y TR o Y T o Y e Y Y s R i Y R s

.083
214
.372
. 981
. 347
002
. 811
. 0681
. 000
.095
.036
144
. 058
012
. 206
.028
.001
.181

p(margin)
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Input file for SB-search (or demox4)
dementia0O5ApEdC.txt: reduce #IVs to 3

#Fifth test set of OHSU data 20 June 2012

#Corrected transform of variable I rs12248379
#Corrected transform of APOE

#Updated imputed data

#Deleted var I and dropped records with no var C data
#added stats on missing. Blank = none missing

:nominal
D

APOE
Gender
Education
AgeLastExam
rs1801133
rs3818361
rs7561528
rs744373
rs6943822
rs42a984 37
rs7012010
rs11136000
rs10786998
rs11193130
rs6l10a3z2
rs3851179
rs3764650
rs3865444
CaseControl

O xTO

# missing 3

missing 9
missing 11

3 3k

missing 2
missing 9

MTZErZoIOTNMMOMNEERMEAEH
A3k

Fd o i b e B i B W W R O
| e e e e e e o e e i Y ol e e Y i Y i

:no-frequency

rdata
#IndID APOE GENDER
101
103
111
112
118
120
121
122
123
126
127
128
129
132
134
135

2
=
=
m

CoOoHOODOOOOoODO0OO
oHoHroHroOoOOoOHHOoOHOD
SESENEST NN RN NN T Y SRR,
SENENEST RN RENENTNTNT N Ny N
MNOMNOROMNMENEMNMNMOOF D
=1L L L LSRRI NTNT NN S NYEY.
PrREHEERERNMMERRNEHER SN
CO0OHRHFOoOORKFFEOoORHORD
COORORHRRENNOOoOHROHRMM
NMEPRORRHREROORREMNEERMT
FRRRHERMNODORRREERED
PR MMMMMOMORME MR T
CORC" MRMKMIKE OFRRO

w
o

FIbd=PRIs ODOO0OOOHE" RNEOOR



SB search output demo#a)

ID MIDEL level H dF dlR  Alpha Inf %dH(DV) dAIC  dBIC  Inc.Alpha Prog. %C(Data) Bcover
16 TV:MpOEd0C0Z:ApOEA2C2Z:Mp0FA0Z:AplZ:C22:7 54,3897 5 867978 0.0000 0.95071%64 14.7861 76.7978 56.5491 0.0943 12 §9.5755  100.0000
15 IV:ApOEd0C0Z:Ap(Ed0Z:ApOCOZ:BplZ:C22:7 5 4.3906 5  86.2578 (.0000 0.94480434 14.6941 76.2578 56.0091 0.1337 12 70.0472  100.0000
14 IV:ApOEd2C27:AplEQOCOZ:ApOEG0Z:RplZ:C22:7 5 4.3906 5  86.2410 0.0000 0.94462025 14.6912 76.2410 55.9923 0.1962 13 69.5755  100.0000
13% TV:ApOEd2C27:ApQEA0Z:Ap1Z:C27:2 44,3935 4 84,5636 0.0000 0.92630198 14.4063 76.5686 60.3697 0.0337 9 69.5755  100.0000
12 TV:DpOEd0C0Z:Ap0EA0Z: Ap1Z:C27:2 44,3984 4 84,0051 0.0000 0.92012989 14,3103 76.0051 59.8062 0.1044 10 69.5755  100.0000
11  IV:ApOEd0Z:Ap0C2Z:AplZ:Ed2C27:2 4 4.3951 4 B3.6256 0.0000 0.91597252 14.2457 75.6256 59.4266 0.0567 &  69.575% 100.0000
10+ IV:ApOEd0Z:AplZ:C22:2 3 4,399 3 B1.3630 0.0000 0.89121192 13.8606 75.3650 63.2158 0.0002 7 69.575%  100.0000
9 TV:ApOEd2C27:Ap0EA0Z: AplZ:2 3 44011 3 80.0645 0.0000 0.87696704 13.6390 74.0645 61.9153 0.0002 €  €9.5755  100.0000
8¢ TV:MpOEd02:Ap0C22:AplZ:2 3 44013 3 79.9909 0.0000 0.87616134 13.6265 73.9900 61.8417 0.000¢ 7 69.5755  100.0000
7% IV:ApOEd0Z:AplZ:Z 2 4.4216 2 68.0475 (.0000 0.74534205 11.5919 64.0475 55.9480 0.0000 4  €9.5755  100.0000
g IV:ApQEd2C27:AplZ:Z 2 4.4232 2 67.1062 0.0000 0.73503174 11.4316 63.1062 55.0067 0.0000 2 66.9811 100.0000
5+ TV:DplZ:Ed0Z:2 2 44243 2 66.4783 0.0000 0.72815386 11.3246 62.4783 54.378% 0.0001 4 €9.5755  100.0000
1+ TV:lplZ:z 1 44504 1 510910 0.0000 0.55061325 2.7034 49,0910 45.0413 0.0000 1 €6.9811 100.0000
3% IV:Ap0C2Z:Z 1 4.4727 1 37.9865 0.0000 0.41607561 6.4710 35.9865 31.9367 0.0000 1  62.2642 100.0000
2% IV:BpOEd2C27:2 1 44770 1 35.4733 0.0000 0.38854880 6.0429 33.4733 20.4236 0.0000 1 58.7264  100.0000
1+ IV:Z 0 45374 0 0.0000 1.0000 0.00000000 0.0000 0.0000 0.0000 0.0000 0  52.1226 100.0000
ID MIDEL level H dF dlR  Alpha Inf dH(DV) dAIC  dBIC  Inc.Alpha Prog. %C{(Data) Bcover

Best Model(s) by dBIC:

10% IV:ApOEd0Z:Apli:C2I:1 3 4.3989 3 B1.38%0 0.0000 0.89121192 13.8606 75.3650 63.2158 0.0002 T £9.5755  100.0000
Best Model(s) by dAIC:

16 IV:ApQEA0COZ:ApIEA2C2Z:Ap0EA0Z:Ap1Z:C27:7 § 4.3897 5 B86.797% 0.0000 0.95071864 14.7861 76.7978 56.5491 0.0949 12 £9.5755  100.0000
Best Model(s) by Information, with all Inc. Alpha < 0.035:

13% IV:ApQEd2C27:Ap(Ed0Z:RplZ:C2Z:1 4 4.3935 4 B4.5886 0.0000 0.92630198 14.4083 76.5686 60.3697 0.03%7 g £9.5755  100.0000



