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- Education is BSc, Age is 35, Gender is Male, Education-num is 13, Income is >50K...
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Dataset Original |  TVAE CTGAN CTABGAN+ TabSyn GReaT | GraDe GraDe-Light
DT  99.97 +o0.02 70.59 +0.00 94.28 +0.17 66.46 +0.21 99.75 +0.06 99.63 +o0.07 99.70 +0.00 99.78 +o.02
Bird (1) RF  100.00 +o0.00 79.87 +0.46 99.09 +o0.08 75.54 +o0.11 99.97 +o0.12 100.00 +o0.00 100.00 +o0.00 100.00 +0.00
LR  100.00 +o.00 87.04 +0.00 100.00 +0.00 73.99 +o0.00 100.00 +o0.00 98.29 +0.00 100.00 +0.00 98.85 +0.00
DT  98.70 +o.10 95.87 +0.26 86.28 +1.20 92.40 +0.42 74.65 +1.05 91.42 +o0.61 96.05 +0.42 92.19 +o0.37
Sick (1) RF 98.46 +o0.18 95.34 +0.24 94.97 +0.00 94.99 +0.26 96.21 +0.34 96.40 +o0.15 98.04 +o.15 97.01 +o0.22
LR  89.54 +o0.00 94.57 +0.00 58.01 +0.00 82.65 +0.00 66.23 +0.00 83.31 +0.00 90.60 +0.00 91.72 +0.00
DT  81.14 +o0.03 80.28 +0.12 79.87 +o0.17 76.61 +o0.31 80.73 +0.13 79.09 +o0.14 80.94 +o.19 79.63 +0.12
Income (1) RF 85.15 +o0.15 82.62 +0.13 82.25 +0.13 83.38 +0.18 80.22 +o0.11 83.68 +0.12 84.05 +o0.06 83.65 +0.19
LR  80.45 +0.00 78.99 +0.00 79.19 +o0.00 77.07 +o0.00 81.14 +o.00 80.19 +0.00 80.94 +0.00 80.02 +0.00
DT  74.68 +1.30 72.21 +0.49 59.48 +o.88 62.99 +1.23 75.06 +2.08 65.97 +o0.66 78.05 +o0.66 67.08 +1.40
Diabetes (1) RF 74.94 +o.88 75.97 +o0.71 57.01 +1.50 64.81 +1.50 75.32 +0.92 67.40 +0.76 T7.27 +1.42 71.56 +1.76
LR 69.48 +o0.00 73.38 +0.00 57.14 +o0.00 72.08 +0.00 70.78 +0.00 67.53 +0.00 68.83 +0.00 66.88 +0.00
DT 0.24 +o0.01 0.35 +0.00 0.50 +0.00 0.39 +0.00 0.30 +o0.01 0.34 +o0.00 0.27 +0.00 0.31 +o0.01
Housing (}) RF 0.18 +o0.00 0.30 +o.01 0.37 +o0.00 0.28 +o0.01 0.22 +o0.00 0.24 +o.01 0.21 +o.01 0.23 +o0.00
LR 0.29 +o0.00 0.33 +o0.00 0.35 +o0.00 0.29 +o0.00 0.29 +o.00 0.30 +o0.00 0.31 +o0.00 0.31 +o0.00
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Method Bird Sick Income Diabetes Housing Average
TVAE 434 +.032 .262 +.023 156 +.025 .360 +.010 .165 +.006 275 +.019
CTGAN .180 +.022 702 +.040 .560 +.044 783 +.020 .259 +.010 497 +.027
CTABGAN+  .279 +.027 .386 +.032 .533 +.036 .516 +.014 197 +.008 .382 +.023
TabSyn .008 +.004 .202 +.019 397 +.033 .385 +.014 .152 +.006 .229 +.015
GReaT .010 +.005 .098 +.011 .165 +.059 .368 +.012 117 +.004 .152 +.018
GraDe .002 +.001 .081 +.009 .161 +.019 323 +.012 .103 +.003 .134 +.009
GraDe-Light .007 +.004 .145 +.065 147 +.018 .355 +.014 112 +.003 153 +.021
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Figure 4: FERBARIGIL T, A FIUIGREAS AR 7
KHfERAR . "Original" KR 1E iR HSL R B2k
AR5 LA AE A s B GRARE

Bird Sick Income Diabetes Housing

Acc T Acc T Acc T Acc T MAPE |
GraDe  99.70 96.05 80.94 78.05 0.27
w/o Sparsity  4+0.23  —0.40 —0.51 —0.63 +0.01
w/oFDs —0.03 —6.51 —0.51 —5.47 —0.03
GReaT —0.07 —4.63 —1.85 —12.08 —0.07

Table 3: {E H A B ¥a 5 LA W air o8, O
GraDe., H:JYFh7As{Afl GReaT 34k, 2B E4%1H
FHHERRR (Ace), IAALSS B 46060 H 4 b iz

2 (MAPE).,
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XA WEPESE (40 Bird, Income. Housing), 5%
WA /0N, I 52 B 1 WAL A 2> 3 s PR RE
Al e R TE s R iU B e b, YRR
A2 e TG R G M. X LeEE R, &
KA g AR S BARSE A 0, X
AL RIAE R AR B AR PR RE . AFRATI AR
WAL T ISR SRy, BB AR TE B AT BE 23 M 55 %)
KRR K

6 &5

FERI TAES, FATMRDE T LLMs 254230 R
35 FAE B A 15 MR 2 [) 1) 45 4 R DR 7]
L FRATWI RG22 GraDe, 30 1T 2% 3] 9HK
HiES S token 2 H., KIEERARBEEHHE
JIWLH Ao 3Ky A AR B N A B e
MWIEOT, XA = TR . B2
RIS s AESE M . PR RIBSORA 77 1H]
) —E 3Tt . GraDe TE5 22 Sy 7 H4E |
FHEEZ BTEY LLM A ik 12 % B
P, BIfE A 250 MIGAEAR ARG R . 7%
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7 GraDe FE R[] 37 50 N RCR I BEIRA LR -
HARRUL, FATE— RBP4 -
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DT RF LR

AUC 1 F11 AUC 1 F11 AUC 1 F11

Original 739 +.000 .347 +.000 .814 +.002 434 +.003 .635 +.000 .268 +.000
TVAE - - - - - -

CTGAN .505 +.001 211 +.001 .522 +.001 .210 +.002 .521 +.000 .210 +.000
CTABGAN+ .521 +.001 217 +.000 .538 +.002 .222 +.001 .543 +.000 .224 +.000
TabSyn .571 +.001 .246 +.001 .645 +.001 .269 +.002 594 +.000 .244 +.000
GReaT .569 +.000 .254 +.000 .622 +.002 .252 +.002 .553 +.000 .224 +.000
GraDe 587 +.001 271 +.000 .642 +.003 .267 +.004 .581 +.000 .238 +.000
GraDe-Light  .576 +.001 .260 +.000 .611 +.004 .245 +.002 .550 +.000 .218 +.000

Table 4: & KB H 0SB IRE (2925 TAREAR, Hib 12% MIE2E) BINLAEE ) SEHG Y i &%
AR 2000 bRid, 8 LSS A underlined FRid. FATIEILRS AUC Al F1 240 (1).

Bird Income Housing

Method . . . ) Average
lat, long — State  education — education_num latitude, longitude — CA

TVAE 15.75 +0.63 18.76 +0.47 14.14 +o0.53 16.22 +o0.54
CTGAN 21.09 +o.70 20.64 +o0.49 32.91 +o0.72 24.88 +0.64
CTABGAN+  16.78 +0.65 14.35 +0.43 17.15 +o0.57 16.09 +o.55
TabSyn 4.23 +0.35 0.00 +o.01 8.30 +0.42 4.18 +o0.26
GReaT 1.98 +0.24 0.15 +0.05 3.51 +o0.28 1.88 +0.19
GraDe 0.64 +o0.14 0.08 +0.04 2.64 +o0.24 1.12 +o0.14
GraDe-Light 1.52 +0.21 0.13 +o0.04 3.54 +o.28 1.73 +o0.18

Table 5: fEA UG H , WAELRERF (W% FoR, 1508k 0 % #ily) , FHHA 95 % i EfE X

[ 5 dE A O FEARGOR TN TR

TANE (?) : @&y, FET4&0) FD &
AR, WS, BRI RS
i EEA G, iR ITA N 2 KO R H
B UE TR s O S 2R, PRIE T SE B AN v] &
M. BURBIE 7, {H TANE it 3EE 24
B B MR I R AR RO K, R A ERRIE
RZ B SR E AR F TR SE B

HyFD (?) :  —FERANR AR, ©NARL
AR . E S RS . A
T AP KRBT B
TESR—PrB (A M B) , HyFD R
BT R IAR AR T4, AR
JIEAE FD iy 4z o) 32, HAACRUL, Bk
FERALR B T, MR (FHHtndl
Xtz g e ), IR X A R
B A R BERCA KT RERY FD ik, XAET
RAEA IS HLTF 5285 28 KORBRAR T TR
Z

BB (BUERTE) RGUHRL SRR 5
() FD feegk, idadfe e B A e B E T2
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FERTRAAIL LAY s AR, 80 ERAEA [ R 2
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iR M T A BRI
R IR 56 ZUALAT , AR B A S5 o
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FHEFMA . GraDe [ R I LEA R AT B
AR TR e, B E RS
BIRLERORE RS T SR, WP AT RERY, A
HEEEATRIE 0 Sy . XA TR TR e
FERE LRI () EA T N IR PSS v
TS
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AR, BRI R AR S UL 2 (3 m]
FEMER TGRSR R . XA GraDe 1]
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Dataset Original ‘ TVAE CTGAN CTABGAN+ TabSyn GReaT ‘ GraDe GraDe-Light

DT  99.97 +o0.02 70.59 +0.00 94.28 +0.17 66.46 +0.21 99.75 +0.06 99.63 +o0.07 99.76 +0.02 99.78 +o0.00

Bird(1T) RF  100.00 +0.00 79.87 +0.46 99.09 +0.08 75.54 +0.11 99.97 +0.12 100.00 +0.00 100.00 +0.00 99.96 +0.02
LR  100.00 +o0.00 87.04 +0.00 100.00 +o0.00 73.99 +0.00 100.00 +0.00 98.29 +0.00 100.00 +o0.00 98.35 +0.00

DT  98.70 +o0.10 95.87 +o0.26 86.28 +1.20 92.40 +0.42 74.65 +1.05 91.42 +o0.61 95.47 +o.77 92.90 +0.38

Sick (1) RF 98.46 +o0.18 95.34 +0.24 94.97 +0.00 94.99 +o0.26 96.21 +0.34 96.40 +o0.15 97.77 +o.05 97.51 +o0.27
LR 89.54 +o0.00 94.57 +0.00 58.01 +0.00 82.65 +0.00 66.23 +0.00 83.31 +0.00 91.52 +0.00 89.14 +0.00

DT  81.14 +o.03 80.28 +0.12 79.87 +0.17 76.61 +0.31 80.73 +0.13 79.09 +0.14 80.85 +0.09 80.61 +o0.19

Income (1) RF 85.15 +0.15 82.62 +0.13 82.25 +0.13 83.38 +0.18 80.22 +o0.11 83.68 +0.12 84.26 +o.10 84.66 +0.07
LR  80.45 +o0.00 78.99 +0.00 79.19 +0.00 77.07 +0.00 81.14 +0.00 80.19 +0.00 80.90 +0.00 80.13 +o0.00

DT  74.68 +1.30 72.21 +0.49 59.48 +0.88 62.99 +1.23 75.06 +2.08 65.97 +0.66 76.62 +o.88 72.21 +1.12

Diabetes (1) RF 74.94 +o.88 75.97 +o0.71 57.01 +1.50 64.81 +1.50 75.32 +0.92 67.40 +0.76 73.90 +0.95 75.32 +0.71
LR  69.48 +o0.00 73.38 +0.00 57.14 +0.00 72.08 +0.00 70.78 +0.00 67.53 +0.00 69.48 +0.00 68.18 +0.00

DT 0.24 +0.01 0.35 +0.00 0.50 +0.00 0.39 +0.00 0.30 +o0.01 0.34 +0.00 0.30 +0.00 0.29 +o0.00

Housing () RF 0.18 +0.00 0.30 +0.01 0.37 +0.00 0.28 +o0.01 0.22 +0.00 0.24 +o0.01 0.21 +o.01 0.22 +0.00
LR 0.29 +0.00 0.33 +0.00 0.35 +0.00 0.29 +0.00 0.29 +o.00 0.30 +0.00 0.30 +0.00 0.31 +0.00

Table 6: HlLag2~ > ROCRSLIG A HA L5 R . #EIL, GraDe Fll GraDe-Light i ] GPT-2 Medium {1k B Al
IS RARICTE 2060 o S RERR (1) AR E A iRE ().

Method Bird Sick Income Diabetes Housing ‘ Average

TVAE 74.95 +o0.25 76.22 +2.26 67.27 +1.21 67.59 +6.58 60.37 +o.97 69.28 +2.26
CTGAN 59.90 +o0.98 81.54 +2.66 62.58 +0.81 85.50 +3.22 62.89 +o0.77 70.48 +1.69
CTABGAN+  63.77 +1.35 64.35 +2.13 58.49 +o0.42 60.75 +2.47 60.41 +o0.44 61.55 +1.36
TabSyn 49.32 +0.37  54.82 +2.74  55.41 +o.85  45.36 +2.79  50.48 +o.71 51.08 +1.49
GReaT 53.92 +o.27 65.48 +3.85 65.15 +0.67 68.40 +3.87 58.14 +1.35 62.22 +2.00
GraDe 52.33 +o0.67 62.33 +1.62 59.49 +o.85 59.28 +2.37 56.54 +0.80 57.99 +1.26
GraDe-Light  53.43 +o0.74 63.44 +2.66 64.64 +0.90 66.45 +2.61 58.40 +0.47 61.27 +1.48

Table 7: F5gs g (MEMPEE%, BT 50 % W 8oL ) , FHA 95 % IEFXE. mlEgs®imich
7140 WRAELS S K underlined

Giit SRR [ T4 LLM fi5 CBR . i
B3 T E RIS AR I IR R AEAE B
Baist, LLM (1955 = FRAR T DARRAN He i 24
Method DT Accuracy (%) FEET R R, B R T 4
GraDe (full) 89.41 S PTG EHR T GraDe tE L E L5
Crae wio Dparsity s TS ARCTAE, [ R R
w/o both 84:41 o BN S8 S5 B B

FRATHE AR (L 52 B8 TERA 3R S A 1 FDs
Table 8: X TRBIEARAE R AL 4 (124 AMFAE)  TERESIER:

e S R L g
s e S ANFEYLR T EP A Bird

["lon’, "lat’] -> [’"state_code’, ’'bird’]
["lat’] -> [’lat_zone’]

["state_code’] —> ['bird’]

["TSH’] -> [’TSH_measured’, ’'TBG_measured’,

' TBG’ ]
DT RF LR SVM ["TSH’, ’TT4’] -> [’hypopituitary’]
[*TSH’, ’'TT4’, 'FTI’'] -> ['I131_treatment’,
max_depth max_depth n_estimators max_iter kernel ’psych’]
[/TSH’, ’'TT4’, 'FTI’, 'T4U’,
20 20 100 500 linear ’query_on_thyroxine’] -> [’/Class’]

[*TsH’, ’'TT4’, 'FTI', "age’] -> [’'T4U’]
[*TSH’, ’'TT4’, 'FTI', ’tumor’, ’'age’, ’'sex’]

Table 9: F AT B0 H 8 T A 23 S0 [l IR 20 0 2 -> [’referral_source’]
ﬁ&% ["TSH’, ’'TT4’, 'FTI’, 'age’, ’'T3_measured’,

"sex’] -> [’referral_source’]
["TSH’, 'TT4’, 'FTI’, 'T3'] ->
["thyroid_surgery’, ’lithium’]
[TSH’, 'TT4’, 'FTI’, 'T3',

10
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Method \ Model # Parameters  # Trainable
GraDe GPT-2 124.5M 124.5M
GraDe-Light GPT-2 124.5M 28.4M
GraDe GPT-2 Medium 355.0M 355.0M
GraDe-Light | GPT-2 Medium 355.0M 100.9M

Table 10: GraDe Fl GraDe-Light 7EAS [A] ARt ) S50 LL#L . # Parameters FI # Trainable 4 3| 7R 5.5
BAE M ZS5 . SHOTEEIEOME, HaRENSET SRR I,

Dataset Domain # Samples  # Features Task # Classes  # Train [Pos % | # Test [Pos % |
Bird (?) Ecology 16,087 5 Classification 30 - -

Sick (?) Medical 3772 30 Classification 2 6.4 % 5.0 %
Income (?) Social 32,561 15 Classification 2 24.2 % 23.6 %
Diabetes (From Kaggle * ) Medical 768 9 Classification 2 34.7 % 35.7 %
Housing (?) Real Estate 20,640 10 Regression - - -

Loan (From Kaggle ) Financial 252,000 13 Classification 2 12.3 % 12.4 %
MIC (?) Medical 1,700 124 Classification 2 3.16 % 3.24 %

! https://www.kaggle.com/datasets/uciml/pima-indians-diabetes-database
% https://www.kaggle.com/datasets/subhamjain/loan-prediction-based-on-customer-behavior

Table 11: FATIS 50 v o 1T A4 FL S T AR R o e v H

2N

H

Bo BILEEE N THRATH L2, B

i Loan F MIC ¥4 T HRATAIFMS2LE (87.1, §22 ). # Samples, # Features F1 # Classes 43 Jll 3R 36
B TP REAS . FRERZEAN SR . X T e B, RATHRAE ISR L P EAEARNE 2,

PAZE H 2 SIAN - 1 A o

"query_on_thyroxine’] -> [’/T4U’]

["TSH’, ’'TT4’, 'FTI’, ’'referral_source’] ->
[’thyroid_surgery’, ’lithium’]

["TSH’, 'TT4’, 'FTI’, ’'T3_measured’,
'referral_source’, ’'sex’,
"query_on_thyroxine’] -> [’/T4U’]

["TSH', ’'TT4’, 'FTI’, ’'referral_source’,
’sex’, "query_on_thyroxine’, ’‘Class’] ->

[/ T4U" ]

["TSH’, ’'TT4’, 'FTI’, ’'sex’] —>
[’thyroid_surgery’, ’lithium’]

["TSH’', "TT4’, 'FTI’, ’'on_thyroxine’] ->
["thyroid_surgery’

["TSH’, 'TT4’, 'FTI’, ’'T3_measured’] —->

[/ thyroid_surgery’, ’‘Class’

[/TSH’', 'TT4’, "T4U’] -> [’'I131_treatment’,
flithium’]

["TSH’, 'TT4’, 'T4U’, ’age’] -> ['FTI',
'psych’, ’'FTI_measured’, ’Class’

["TSH’', 'TT4’, 'T4U’, ’age’, ’'tumor’, ’sex’]
-> [’"referral_source’]

["TSH’', ’"TT4’, ’'T4U’, ’'age’, ’'T3_measured’,
"sex’] —> ['referral_source’]

["TSH’, 'TT4’, 'T4U’, 'T3'] —>
["query_on_thyroxine’, ’thyroid_surgery’,
"psych’]

[*"TSH', ’'TT4’, 'T4U’, ’'referral_source’] ->
["psych”]

[ TSH’, ’'TT4’, 'T4U’, ’'referral_source’,
"query_hypothyroid’] -> [’thyroid_surgery’]
["TSH’, ’'TT4’, 'T4U’, ’'sex’'] ->
["thyroid_surgery’

["TSH’, 'TT4’, 'T4U’, 'sex’,
"query_on_thyroxine’] -> [’Class’

["TSH’', 'TT4’, 'T4U’, ’'sex’, ’'T3_measured’]
-> [’Class’]

["TSH’, "TT4’, 'T4U’, ’'on_thyroxine’
"query_hypothyroid’] -> [’thyroid_surgery’]
["TSH’', 'TT4’, 'T4U’, ’'query_on_thyroxine’,
'sick’] -> [’Class’

["TSH’, ’"TT4’, ’'T4U’, ’'sick’, 'T3_measured’
-> [’Class’]

["TSH’', 'TT4’, 'goitre’, ’'T4U’] -> [’'psych’]
[/TSH’, ’'TT4’, ’'T4U’, ’'T3_measured’] ->

[ query_on_thyroxine’,
'FTI_measured’]

thyroid_surgery’,
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["TSH’, ’'TT4’, ’'T4U’, ’'Class’] ->
["query_on_thyroxine’]

["TSH’, 'TT4’, ’'age’] ->
["query_on_thyroxine’, ’I131_treatment’,
’lithium’]

["TSH’, 'TT4', ’'age’, 'T3'"] -> ['psych’,
"T4U_measured’, 'FTI_measured’]

["TSH’, 'TT4’, 'age’, 'T3’, ’'sex’, ’'sick’]
—> ["referral_source’]

["TSH’, ’'TT4’, 'age’, ’'referral_source’] ->
["psych’]

[*TSH’, 'TT4’, 'age’, ’'referral_source’,
’thyroid_surgery’] -> [’/T4U_measured’,
'FTI_measured’]

["TSH’, 'TT4’, 'age’, 'referral_source’,
"query_hypothyroid’] -> [’/T4U_measured’,
'FTI_measured’]

["TSH’, ’'TT4’, 'age’, ’'referral_source’,
'Class’] —-> ['T4U_measured’, ’'FTI_measured’
["TSH’, 'TT4’, 'age’, ’'sex’,
’thyroid_surgery’] -> [’/T4U_measured’,
'FTI_measured’]

["TSH’, ’'TT4’, 'age’, ’'sex’,
"query_hypothyroid’] -> [’T4U_measured’,
'FTI_measured’]

[*TSH’', 'TT4’, 'age’, ’'sex’, ’'Class’] —>

[/ T4U_measured’, 'FTI_measured’]

["TSH’, 'TT4’, ’'age’, ’'thyroid_surgery’] ->
["Class’]

[fTSH’, 'TT4’, ’'age’, 'query_hypothyroid’]
-> [’thyroid_surgery’, ’Class’]

["TSH’, ’'TT4’, 'age’, ’'T4U_measured’] —>
["thyroid_surgery’, ’'FTI_measured’, ’Class’]
[fTSH’, ’'TT4’, 'FTI_measured’, 'age’] ->
["thyroid_surgery’, ’Class’

[*TSH’, ’'TT4’, 'Class’, ’'age’'] —>
["thyroid_surgery’]

["TSH’, 'TT4’, 'T3’] -> [’Class’]

["TSH’', 'TT4’, 'T3’, 'referral_source’] ->
[“lithium’ ]

[*TSH’, ’'TT4’, 'T3’, ’'referral_source’,
'sex’] -> [’psych’]

["TSH’, ’'TT4’, '"T3'", ’'referral_source’,
'query_hypothyroid’] -> [’thyroid_surgery’]
[*TSH’, ’'TT4’, 'T3'", ’'referral_source’,
tumor’] -> [’thyroid_surgery’]
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[*TSH’, 'TT4’, 'T3’, ’'referral_source’

’T4U_measured’] —-> [’psych’]
["TSH', 'TT4’, 'T3’, ’"referral_ source’
'FTI_measured’] -> [’psych’]

["TSH’, ’TT4’, 'T3’, ’'sex'] ->
[’thyroid_surgery’, ’'I131_treatment’,
flithium’, ’'T4U_measured’, ’'FTI_measured’]
["TSH’, 'TT4’, 'T3', ’'sex’,
'on_antithyroid_medication’] -> [’psych’]
["TSH’, ’'TT4’, 'T3’, 'on_thyroxine’] ->
[’thyroid_surgery’

["TSH', 'TT4’, ’'referral_source’, ’'sex’] —->
["1lithium’]

["TSH’', 'TT4’, 'T3_measured’,
'referral_source’, ’'sex’,
"query_hypothyroid’] -> [’thyroid_surgery’]
["TSH’, 'TT4’, 'T3_measured’,

'referral_ source’, ’'sex’, ’'T4U_measured’]
-> [’"thyroid_surgery’]

["TSH’, 'TT4’, 'T3_measured’,
'referral_source’, ’'sex’, 'FTI_measured’]
—> [’"thyroid_surgery’]

["TSH’, 'TT4’, ’'T3_measured’,
'referral_source’, ’'sex’, ’Class’] ->
[’thyroid_surgery’

["TSH’, "TT4’, ’'query_hyperthyroid’,
"referral_ source’, ’'T3_measured’,
'on_thyroxine’, ’T4U_measured’] ->

[’ thyroid_surgery’

["TSH’, ’'TT4’, ’'query_hyperthyroid’,
'referral_source’, ’'T3_measured’,
"on_thyroxine’, 'FTI_measured’] ->
["thyroid_surgery’

["TSH’, ’'TT4', ’'query_hyperthyroid’,
'referral_source’, ’'T3_measured’,
on_thyroxine’, ’‘Class’] ->
["thyroid_surgery’]

["TSH’, ’'TT4', ’'query_hyperthyroid’,
'referral_source’, ’'T3_measured’,
"query_hypothyroid’] -> [’thyroid_surgery’]
["TSH’, "TT4’, ’'query_hyperthyroid’,
’tumor’, ’referral_source’, ’'T3_measured’,
'T4U_measured’] -> [’thyroid_surgery’
["TSH’, ’'TT4’', ’'query_hyperthyroid’,
tumor’, 'referral_source’, ’'T3_measured’,

'FTI_measured’] -> [’thyroid_surgery’
["TSH’, "TT4’, ’'query_hyperthyroid’, ’tumor’,
'referral_source’, ’'T3_measured’, ’'Class’] ->

[’ thyroid_surgery’
["TSH’, 'TT4’, ’'psych’, ’'sex’'] —>

[71lithium’]
["TSH’, ’'TT4’, ’'T4U_measured’
’T3_measured’] -> ['FTI_measured’]

["TSH’, ’'TT4’, 'FTI_measured’] ->
["T4U_measured’ ]

["TSH’, 'FTI'] -> [’hypopituitary’]
["TSH’', 'FTI', 'T4U’] -> [’lithium’]
["TSH’', 'FTI’, ’'T4U’, ’'age’'] ->

[ query_on_thyroxine’, ’psych’, ’Class’]
["TSH’, 'FTI’, ’'T4U’, ’age’, 'T3’',

'TT4_measured’] -> ['TT4']

[*TsH’, 'FTI’, ’'T4U’, ’'age’, ’tumor’, ’sex’,
'TT4_measured’] -> [’'referral_source’]
["TSH’', 'FTI’, ’'T4U’, ’'age’, ’'T3_measured’,
'sex’, "TT4_measured’] -> [’'referral_source’]
["TSH’, 'FTI’, 'T4U’, ’age’, ’'sex’,
'TT4_measured’] -> ['TT4’]

["TSH’', 'FTI’, ’'T4U’, ’'age’, ’'on_thyroxine’,
"TT4_measured’] -> ['TT4’]

["TSH’, 'FTI’, ’'T4U’, ’'age’, ’'T3_measured’,
'TT4_measured’] -> ['TT4']

["TSH’, ’'FTI’, 'T4U’, 'T3'] ->
["query_on_thyroxine’, ’thyroid_surgery’,
"psych’, ’Class’]

["TSH', 'FTI’', ’'T4U’, ’'referral_ source’] —->
["psych”]

["TSH’', 'FTI’, 'T4U’, ’'referral_source’,
"query_hyperthyroid’] -> [’thyroid_surgery’]
["TSH', 'FTI’', ’'T4U’, ’'referral_source’,

’'T3_measured’] -> [’query_on_thyroxine’]
[TSH’, 'FTI’, 'T4U’, ’'referral_source’,
Class’] -> [’query_on_thyroxine’]

["TSH’, 'FTI’, 'T4U’, ’sex’,
"query_hyperthyroid’] -> [’thyroid_surgery’]
["TSH’, '"FTI’, 'T4U’, ’'on_thyroxine’
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"query_hyperthyroid’] -> [’thyroid_surgery’]
["TSH’, 'FTI’, ’'T4U’, ’'query_hyperthyroid’
’T3_measured’] -> [’query_on_thyroxine’,

’thyroid_surgery’]
[fTSH’, 'FTI’', ’'T4U’, ’'query_hyperthyroid’

'Class’] -> [’query_on_thyroxine’
[TSH’, 'FTI’, ’'T4U’, ’psych’,
’T3_measured’] -> [’query_on_thyroxine’]

[*TSH’, 'FTI’, ’'T4U’, ’'psych’, ’'Class’] ->
["query_on_thyroxine’]

[’TSH’, 'FTI’, ’'age’] -> [’lithium’,
"T4U_measured’ ]

[*TSH’, 'FTI’, 'age’, "T3’] -> [’'psych’]
["TSH’, 'FTI’, ’'age’, 'T3', ’'sex’] ->
["referral_source’]

["TSH’, 'FTI', 'age’, 'T3', ’'sex’,

on_thyroxine’] —-> [’/T4U’]

["TSH’, 'FTI’, 'age’, 'T3’, ’'sex’
"on_thyroxine’, ’TT4_measured’] -> ['TT4']
["TSH’, 'FTI', 'age’, 'T3', ’'sex’,
‘on_antithyroid_medication’] -> [’ T4U’]

["TSH’, 'FTI’, 'age’, 'T3’, 'sex’
'TT4_measured’, ’'on_antithyroid _medication’]
-> [/TT4']

["TSH’, 'FTI', 'age’, 'T3', ’'sex’,
’query_hypothyroid’] -> [’T4U’]

["TSH’, 'FTI’, 'age’, 'T3’, ’'sex’,
'TT4_measured’, ’query_hypothyroid’] ->
["TT4"]

["TSH’, ’'query_hyperthyroid’, ’'FTI’, ’'age’,

'T3', ’sex’] -> ['T4U’]

["TSH’, ’"query_hyperthyroid’, 'FTI’, ’age’
"T3", ’'sex’, '"TT4_measured’] -> ['TT4’]
["TSH’, 'FTI', ’'goitre’, ’'age’, 'T3’,
on_thyroxine’] -> [’/T4U’]

["TSH’, 'FTI’, ’'goitre’, "age’, ’'T3’,
"on_thyroxine’, ’'TT4_measured’] -> ['TT4’]
["TSH’, 'FTI', ’'goitre’, "age’, 'T3’,
on_antithyroid_medication’] -> [’/T4U’]

["TSH’, 'FTI’, ’'goitre’, "age’, ’'T3’,
’TT4_measured’, ’'on_antithyroid _medication’]
-> [/TT4']

["TSH’, 'FTI', ’'goitre’, "age’, 'T3’,
"query_hypothyroid’] -> [’T4U’]

["TSH’, 'FTI’, ’'goitre’, "age’, ’'T3’,
’TT4_measured’, ’'query_hypothyroid’] ->
["TT4’]

["TSH’, ’'query_hyperthyroid’, ’'FTI’,
'goitre’, ’'age’, ’'T3’] -> ['T4U’]
["TSH’, ’'query_hyperthyroid’, ’'FTI’,

'goitre’, ’'age’, ’'T3’, 'TT4_measured’] ->
"TT4')
'TSH’, 'FTI’, 'age’, ’'referral_source’] ->

[

[

["psych’, "Class’]

["TSH’, 'FTI’, 'age’, ’'referral_source’,

"sex’] —> [’'I131_treatment’]

["TSH’, 'FTI’, 'age’, ’'referral_source’,
’on_thyroxine’] -> [’/I131_treatment’]
[*TSH’', 'FTI’, 'age’, ’'referral_source’,
'TT4_measured’] —-> ["I131_treatment’]

["TSH’, 'FTI’, 'age’, 'sex'] -—>
["query_on_thyroxine’, ’‘Class’

["TSH’, 'FTI', 'age’, ’'sex’, ’'on_thyroxine’]
-> ['I131_treatment’]

["TSH’, 'FTI’, ’'age’, ’'sex’, ’'T3_measured’
-> ["psych’]

["TSH’, 'FTI'’, ’'age’, ’'on_thyroxine’,
"query_hypothyroid’] -> [’/I131_treatment’]
["TSH’, 'FTI’, ’'age’, ’'on_thyroxine’,
"query_hyperthyroid’] -> [’I131_treatment’]
["TSH’, 'FTI’, ’'age’, ’'pregnant’,
’query_hyperthyroid’] ->
["query_on_thyroxine’]

["TSH’, 'FTI’, 'age’, ’'pregnant’, ’'tumor’
-> [’query_on_thyroxine’]

["TSH’, 'FTI’, 'age’, ’'T3_measured’] ->
["query_on_thyroxine’]

[*TSH', 'FTI’, "T3’] -> ['I131_treatment’]
[

[
[

TSH’, 'FTI’, 'T3’, ’'referral_source’] ->

flithium’, ’Class’]

"TSH’, 'FTI’, 'T3'", ’'referral_source’,
’on_thyroxine’] -> [’thyroid_surgery’]

["TSH’, 'FTI’, 'T3’, ’'on_thyroxine’, ’sick’]
—> [’thyroid_surgery’]
["TSH’, ’'query_hyperthyroid’, ’'FTI’, ’'T3’
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-> [’Class’]

["TSH', 'FTI', ’'referral_source’,
"thyroid_surgery’, ’query_hyperthyroid’]
=> [’lithium’]

[ TSH’, ’'TT4_measured’, 'FTI’
"referral_source’] -> [’T4U_measured’]
["TSH', 'FTI’, ’'Class’, ’'referral_source’
—> [’1lithium’]

["TSH’, ’'TT4_measured’, 'FTI’, ’'sex’'] ->

[/ TAU_measured’]
["TSH’, 'FTI', ’'query_hypothyroid’,
'TT4_measured’] -> [’T4U_measured’

"goitre’,

["TSH’, 'FTI’, ’'goitre’, ’'TT4_measured’,
'Class’] —-> [’'T4U_measured’

["TSH’', '"T4U’, "age’] -> [’thyroid_surgery’,
flithium’]

["TSH’, 'T4U’, 'age’, 'T3’] —>
["I131_treatment’]

["TSH’', '"T4U’, 'age’, 'T3’, ’'sex’] —->

[’ referral_source’, ’'psych’]

["TSH’, 'T4U’, 'age’, ’'referral_ source’] ->
["FTI_measured’, ’'Class’]

["TSH’', ’'T4U’, '"age’, ’'referral_ source’,
’sex’, 'on_thyroxine’] -> [’psych’]

["TSH’', '"T4U’, ’'age’, ’'referral_source’,
"sex’, ’"sick’] -> [’psych’]

["TSH’, ’"query_hyperthyroid’, ’T4U’, ’'age’,
"referral_source’, ’'sex’] -> ['psych’]
["TSH’', '"T4U’, 'age’, ’'sex’'] ->
[I131_treatment’]

["TSH’, "T4U’, "age’, ’'sex’, ’'on_thyroxine’,
'FTI_measured’] —-> [’psych’]

["TSH’', ’'T4U’, 'age’, ’'sex’, 'FTI_measured’
sick’] -> [’psych’]

["TSH’, ’'query_hyperthyroid’, ’'T4U’, ’age’,
'sex’, 'FTI_measured’] -> [’psych’]

["TSH’, ’"on_thyroxine’, ’'T4U’, ’'age’] ->

["I131_treatment’]

["TsSH’, ’'T4U’, 'age’, ’'psych’] ->
["FTI_measured’]

["TSH’, 'TT4_measured’, ’'T4U’, "age’] —>
["I131_treatment’]

["TSH’', ’'T4U’, '"T3’] -> ['FTI_measured’]
["TSH’, ’'T4U’, 'T3’, ’'referral_source’] ->
[’thyroid_surgery’, ’lithium’, ’psych’]
["TSH’', ’T4U’, 'tumor’, ’'T3’,

'referral_ source’, ’'sex’] —->
["I131_treatment’]

[*TSH’, ’'T4U’, 'T3’, ’'sex’] -> [’Class’
["TSH’', ’T4U’, 'tumor’, ’'T3’, ’'sex’,
on_thyroxine’] -> [’'I131_treatment’]
["TSH’, ’T4U’, 'T3', ’'sex’,
"thyroid_surgery’] -> [’/lithium’]

["TSH’, ’"T4U’, 'T3’, ’'on_thyroxine’,

’thyroid_surgery’,
—> [’1lithium’]

"query_hypothyroid’ ]

["TSH’', ’'query_hyperthyroid’, ’T4U’, 'T3’
-> [’Class’

["TSH’, ’lithium’, ’T4U’, 'T3'] ->
["thyroid_surgery’]

["TSH’, ’'T4U’, ’'referral_source’] ->
["hypopituitary’]

["TSH’, ’'T4U’, ’'referral_source’, ’'sex’,

'T3_measured’] -> ['FTI_measured’]

["TSH’, ’'T4U’, ’'psych’, ’'referral_source’
-> [’lithium’]
["TSH’, ’'T4U’, ’'referral_source’,

'T3_measured’, ’'TT4_measured’] ->
["FTI_measured’]

["TSH’, ’'T4U’, ’'T3_measured’, ’'psych’,
’sex’, 'on_thyroxine’, ’thyroid_surgery’,
"query_hypothyroid’] -> [’lithium’]
["TSH’, ’'T4U’, ’'T3_measured’, ’'psych’, ’'sex’,
"query_on_thyroxine’] -> [/FTI_measured’]
["TSH’, ’"query_hyperthyroid’, ’T4U’,
'T3_measured’, ’'psych’, ’sex’] ->
[/FTI_measured’]

["TSH’, ’on_thyroxine’, ’'T4U’'] ->

[’ hypopituitary’]

["TSH’, ’"query_on_thyroxine’, ’T4U’] ->
["hypopituitary’]

["TSH’', ’'T4U’, ’'psych’, ’'T3_measured’,
"TT4_measured’, ’‘query_on_thyroxine’] ->

["FTI_measured’]

["TSH’, ’"query_hyperthyroid’, ’T4U’,
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'psych’, ’'T3_measured’, ’'TT4_measured’

-> ['FTI_measured’]

["TSH’, ’'T4U’, ’'T3_measured’] ->
["hypopituitary’]

["TSH’, ’"age’] -> [’"hypopituitary’]

["TSH’, "age’, 'T3’] -> [’Class’

["TSH’, 'age’, ’'T3’, ’'referral_source’] —->
["lithium’, ’psych’]

["TSH’, ’'age’, 'T3'", ’'referral_source’,

’on_thyroxine’,
["thyroid_surgery’]
"age’,
"query_hypothyroid’] ->
’thyroid_surgery’]

"age’,
’thyroid_surgery’,
'FTI_measured’,
' T4U_measured’ ]

' T4U_measured’,
"referral_source’] -> ['FTI_measured’]
'FTI_measured’,
"referral_source’] -> [’/T4U_measured’]
'FTI_measured’,
' T4U_measured’]

' T4U_measured’,
'FTI_measured’]

[’ TSH',
’sick’,

[
[’ TSH’,
[

[’ TSH',
[

[’ TSH’,
[’ TSH',
"TSH',

[
[
["TSH',
[
[

"TSH’, '"TT4_measured’, ’'FTI_measured’,
"age’] -> ['T4U_measured’]

[fTSH’, "T3’] -> ['hypopituitary’]

["TSH' 'T3’, 'TT4_measured’, ’'FTI_measured’,
'Class’] -> [’T4U_measured’

["TSH’, ’'T4U_measured’, 'T3'] —>

["FTI_measured’]
'referral_source’,

["TSH’,

' T3_measured’,
["FTI_measured’]
'referral_ source’,

[’ TSH',

'TT4_measured’,
["FTI_measured’]
' T3_measured’,
'query_on_thyroxine’,
["FTI_measured’]

["TsH',

["TSH’, ’'query_hyperthyroid’, ’'T3_measured’,
"psych’, ’sex’, 'T4U_measured’] ->
["FTI_measured’]

["TSH’, ’'psych’, ’'T3_measured’,

' TT4_measured’, ’query_on_thyroxine’,

' T4U_measured’] —-> ['FTI_measured’]

["TSH’, ’'query_on_thyroxine’, ’‘Class’] ->
["hypopituitary’]

["TSH’, ’"query_hyperthyroid’, ’'psych’,
"T3_measured’, ’'TT4_measured’,

' T4U_measured’] —-> ['FTI_measured’]

["TT4’] -> [’'TT4_measured’, ’'TBG_measured’,
"TBG’ ]

["TT4’, 'FTI'] -> [’hypopituitary’,

" T4U_measured’ ]

["TT4’, 'FTI', 'age’'] ->
["query_on_thyroxine’, ’'thyroid_surgery’,

’I131_treatment’,

["TT4’, 'FTI’, ’'age’, ’'T3’] -> [’T4U’,
'psych’]
["TT4’, 'FTI’, 'age’, 'T3’,

"referral_source’,
’query_hypothyroid’] -> [’/TSH’]

[*TT4’, 'FTI’, 'age’, ’'T3_measured’
'referral_source’, ’‘sex’] -> ['T4U’]

["TT4’, 'FTI’, ’'age’, ’'psych’,
'referral_source’, ’'T3_measured’] -> [’/T4U’]
["TT4’, 'FTI’, 'age’, ’'sex’] —-> [’psych’]
[*TT4’, 'FTI’', 'age’, 'T3_measured’, ’'sex’,
'sick’] -> [’T4U’]

["TT4’, 'FTI', ’'age’, ’'psych’, ’'T3_measured’,
fsick’] -> [’'T4U’]

["TT4’, 'FTI’, 'T3’] —-> [’Class’

[*TT4’, 'FTI’, '"T3’, 'referral_source’] ->
["1lithium’]

[*TT4’, 'FTI’, 'T3", ’'referral_source’,
"sex’] -> [’psych’]

[*TT4’, 'FTI’, '"T3’, 'TSH_measured’] ->
["lithium’]

[*TT4’, 'FTI’, ’'referral_source’, ’'sex’,
’Class’] -> [’"lithium’]

["TT4’, 'FTI’, ’'referral_ source’,

'on_thyroxine’,

"query_hypothyroid’] ->

'T3’, ’'referral_source’,

T3, ’'sex’] ->
’lithium’]
fage’, 'T3'] ->
"age’,
"age’,

"age’, ’'sex’] —>

"age’, ’psych’] ->

'sex’,
"T4U_measured’] ->

" T3_measured’,
' T4U_measured’] -—>

"psych’, ’sex’,
"T4U_measured’] —->

flithium’, ’‘Class’]

"sex’, 'TSH_measured’

'Class’, ’sick’
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'TI131_treatment’] -> [’lithium’]

[’ query_hyperthyroid’, ’TT4’, 'FTI’,
'referral_source’, ’on_thyroxine’, ’Class’,
’I131_treatment’] -> [’/lithium’]

['TT4’, 'FTI’, 'referral_source’,
'T3_measured’, ’Class’, ’'sick’,

'I131_treatment’] -> [’lithium’]

[’ query_hyperthyroid’, ’TT4’, 'FTI’,
'referral_ source’, ’'T3_measured’, ’'Class’
fI131_treatment’] -> [’lithium’]

["TT4’, 'T4U’] -> [’hypopituitary’

["TT4’, '"T4U’, "age’] -> [’thyroid_surgery’,
'I131_treatment’, ’'lithium’]

["TT4’, 'T4U’, ’age’, 'T3’] -> ['FTI’,
’query_on_thyroxine’, ’'psych’]

["TT4’, 'TA4U’, 'age’, 'T3’,

"referral_ source’, ’'sex’, ’'TSH_measured’,
’query_hypothyroid’] -> [’/TSH’]

["TT4’, '"T4U’, ’'age’, ’'referral_source’] ->
["psych’, ’Class’]

["TT4’, ’'T4U’, '"age’, ’'sex’] -> [’Class’
["on_thyroxine’, 'TT4’, ’'T4U’, ’'age’'] ->

["Class’]
["TT4’, 'T4U’, ’"age’, 'query_hyperthyroid’,
'T3_measured’] -> ['FTI_measured’]

["TT4’, ’'T4U’', '"age’, ’'TSH_measured’] ->
["FTI_measured’]

["TT4’, ’'T4U’, 'age’, ’'T3_measured’] ->
[ query_on_thyroxine’]

["TT4’, ’'T4U’, 'T3’] -> [’Class’

["TT4’, ’'T4U’, 'T3’, ’'referral_source’] ->
[71lithium’]

[*TT4’, 'T4U’, 'T3’, ’'referral_ source’
"sex’] —-> ['psych’]

["TT4’, 'T4U’, 'T3’, ’'referral_ source’
"query_hyperthyroid’] -> [’psych’]

["TT4’, ’'T4U’, 'T3’, ’'sex’] -> [’lithium’]
["TT4’, 'T4U’, 'T3’, ’'sex’, 'on_thyroxine’]
-> [’"thyroid_surgery’]

["TT4’, 'T4U’, 'T3', 'sex’,
"query_hypothyroid’] -> [’thyroid_surgery’]
["TT4’, '"T4U’, ’'T3’, ’"query_on_thyroxine’
=> [’/lithium’]

[’ query_hyperthyroid’, ’TT4’, 'T4U’, 'T3’]
=> [’/lithium’]

[*TT4’, ’'T4U’, 'T3’, ’'TSH_measured’] -—>
["query_on_thyroxine’, ’lithium’]

["TT4’, ’'T4U’, ’'psych’, ’'referral_source’,
'sex’, ’'Class’] -> [’lithium’]

[*TT4’, ’'T4U’, ’'psych’, ’'referral_source’,
on_thyroxine’, ’‘Class’, 'sick’,
’I131_treatment’] -> [’lithium’]

["query_hyperthyroid’, ’‘TT4’, ’'T4U’, ’'psych’,
'referral_source’, ’'on_thyroxine’, ’Class’,
’I131_treatment’] -> [’lithium’]

["TT4’, ’'T4U’, 'psych’, ’'referral_source’,
’T3_measured’, ’'Class’, ’'sick’,
I131_treatment’] -> [’lithium’]
["query_hyperthyroid’, ’'TT4’, ’'T4U’, ’'psych’,
'referral_source’, ’'T3_measured’, ’‘Class’,
'I131_treatment’] -> [’lithium’]

["TT4’, "age’] —-> [’"hypopituitary’]

["TT4’, ’'age’, 'T3’] -> [’thyroid_surgery’,
'Class’]

["TT4’, ’'age’, 'T3’, ’'referral source’] ->
["psych”]

["TT4’, "age’, 'T3’, 'referral source’
'sex’] -> ['I131_treatment’]

["TT4’, '"age’, 'T3’, ’'referral_ source’,
"sex’, "TSH_measured’] -> [’T4U_measured’
'FTI_measured’]

["TT4’, "age’, 'T3’, ’'sex’'] —>

[’ query_on_thyroxine’]

["TT4’, "age’, 'T3’, ’'sex’, 'on_thyroxine’]
—> [’I131_treatment’]

["TT4’, "age’, '"T3’, ’'sex’, ’'T4U_measured’]
-> [/I131_treatment’]

["TT4’, ’"age’, 'T3’, ’'sex’, 'FTI_measured’]
-> ['I131_treatment’]

["TT4’, "age’, 'T3’, ’"query_hypothyroid’] ->
[/ query_on_thyroxine’]

["TT4’, ’"age’, 'T3’, ’'TSH_measured’] ->

[’ query_on_thyroxine’]

["TT4’, "age’, ’'T3_measured’,
'referral_source’, ’'sex’, ’'on_thyroxine’,
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’thyroid_surgery’] -> [/I131_treatment’]
["TT4’, "age’, ’'query_hyperthyroid’
"T3_measured’, 'T4U_measured’] ->
["FTI_measured’]

["TT4’, 'age’, ’'TSH_measured’,
"T4U_measured’] -> ['FTI_measured’]
["TT4’, 'FTI_measured’, ’'age’] —>
[ T4U_measured’]

["TT4’, "T3’] -> [’'hypopituitary’
[/TT4’, 'FTI_measured’, 'T3'] ->

[ TAU_measured’ ]

[

[

[

’
’

TT4’, ’'query_on_thyroxine’] ->

"hypopituitary’]

'FTI’] -> ['FTI_measured’, ’'TBG_measured’
" TBG’' ]

'FTI’, 'T4U’] -> [’'hypopituitary’]

[
["FTI’, ’'T4U’, ’'age’] -> [’lithium’]
["FTI’, ’'T4U’, 'age’, '"T3'] ->
[7I131_treatment’]

["FTI’, ’'T4U', ’'age’, 'T3',
'referral_source’, ’'sex’, ’'on_thyroxine’
"query_hypothyroid’, ’TSH_measured’] ->
[ TSH’]

["FTI’, ’'T4U’, 'age’, 'T3’

'referral_source’, ’'sex’, ’'on_thyroxine’
"TT4_measured’] -> ['TT4']

["FTI’, ’'T4U’, 'age’, ’'referral_source’,
'sex’] -> [’'psych’, ’Class’

["FTI’, ’'T4U’, ’'age’, ’'referral_source’,
’sick’] -> ['psych’, ’Class’]

["FTI’, ’'T4U’, 'age’, ’'referral_source’,
"query_hypothyroid’] -> [’psych’, ’‘Class’]
["FTI’, ’'T4U’, 'age’, 'referral_source’,
"query_hyperthyroid’] ->
["query_on_thyroxine’ ]

["FTI’, ’'T4U’, 'age’, ’'referral_source’,
'psych’] -> [’Class’

["FTI’, ’'T4U’, ’'age’, ’'referral_source’,

’T3_measured’] -> [’'psych’, ’'Class’
["FTI’, ’'T4U’, 'age’, ’'referral_source’,
'TT4_measured’] -> [’'psych’, ’'Class’]
["FTI’, ’'T4U’, 'age’, ’'referral_source’,
’Class’] -> [’'psych’

["FTI’, ’'T4U’', ’'age’, ’'sex’,
'query_hyperthyroid’] ->
["query_on_thyroxine’

["on_thyroxine’, 'FTI’, ’'T4U’, ’'age’] —>
["I131_treatment’]

["FTI’, ’'T4U’, ’'age’, ’'query_hyperthyroid’,

’
’

"psych’] -> [’query_on_thyroxine’]

["FTI’, 'T4U’, ’'age’, ’'query_hyperthyroid’
' TSH_measured’] -> [’query_on_thyroxine’]
["FTI’, ’'T4U’, ’'age’, 'query_hyperthyroid’
’T3_measured’] -> [’query_on_thyroxine’]
["FTI’, ’'T4U’, 'T3’, 'referral_source’] ->
["lithium’]

["FTI’', ’'T4U’, '"T3', ’'referral_source’,
"sex’, ’sick’] -> [’psych’]

["FTI’, ’'T4U’, 'T3’, ’'referral_source’,

’sex’, "query_hypothyroid’] -> [’psych’]
["FTI’, ’'T4U’, '"T3", 'referral_source’,

'sex’, ’Class’] —-> [’psych’]

["FTI’, ’'T4U’, 'T3", ’'referral_source’,
’sick’] -> [’Class’]

["query_hyperthyroid’, 'FTI’, ’'T4U’, 'T3’,
'referral_source’, ’'sick’] -> [’psych’]
["FTI’, ’'T4U’, 'T3", ’'referral_source’,

"query_hypothyroid’] -> [’Class’
["query_hyperthyroid’, 'FTI’, ’'T4U’, ’'T3’,

'referral_source’, ’'query_hypothyroid’] ->
["psych’]

["query_hyperthyroid’, 'FTI’, ’'T4U’, 'T3',
'referral_source’, ’'Class’] -> ['psych’]
["FTI’, ’'T4U’, 'T3’, ’'referral_source’,

'psych’] -> [’Class’

[FTI’, 'T4U’, ’'T3’, ’sex’] -> [’lithium’]
[*FTI’, ’'T4U’, 'T3', ’'sex’, ’'TSH_measured’
-> [’query_on_thyroxine’]
["query_on_thyroxine’, 'FTI’, ’'T4U’, ’'T3’
—> [’1lithium’]

["query_hyperthyroid’, 'FTI’, ’'T4U’, ’'T3’
=> [’/lithium’]

["FTI’, 'T4U’, 'T3’, ’'query_hyperthyroid’,
' TSH_measured’] —-> [’query_on_thyroxine’
["FTI’, ’'T4U’, '"T3’, ’'TSH_measured’] ->
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["1lithium’]

[’ query_hyperthyroid’, ’FTI’, 'T4U’, ’'psych’,
"referral_ source’, ’'sex’, ’'Class’] ->
["1lithium’]

[" query_hyperthyroid’, ’'FTI’, ’T4U’, ’'psych’,
'referral_source’, ’'on_thyroxine’, ’Class’,

'I131_treatment’] -> [’lithium’]

[’ query_hyperthyroid’, ’FTI’, ’T4U’, ’'psych’,
'referral_ source’, ’'T3_measured’, ’'Class’
"I131_treatment’] -> [’/lithium’]

["FTI’, ’'age’] —-> [’hypopituitary’
["FTI', "age’, 'T3'] —>
["query_on_thyroxine’, ’thyroid_surgery’,
' T4U_measured’, ’Class’]

["FTI’, ’'age’, 'T3’, ’'referral source’] ->
["I131_treatment’]
["FTI', ’"age’, 'T3’, ’'referral_ source’

'psych’] -> [’lithium’]

["FTI’', "age’, 'T3’, ’'sex’'] —>
[I131_treatment’]

["FTI', "age’, ’'psych’, ’'referral_source’,

'sex’, 'T3_measured’] -> [’lithium’]

[’ query_hyperthyroid’, ’'FTI’, ’age’,

"psych’, 'referral source’, ’'T3_measured’] ->
["lithium’]

["FTI’', ’sick’, ’'age’, ’'T3_measured’] ->

[ T4U_measured’]

['TT4_measured’, ’'FTI’, ’'sick’, 'age’] —->

[/ TAU_measured’ ]
["FTI’, ’'Class’, 'age’,
["T4U_measured’]
['TT4_measured’, ’'FTI’, ’'Class’, ’'age’'] —>
[" T4U_measured’ ]

["FTI’, 'T3’] -> [’'hypopituitary’]
['TT4_measured’, ’'FTI’, 'T3"'] ->
["T4U_measured’]

’T3_measured’] ->

["FTI’, ’'referral_source’, ’sex’] —->
["hypopituitary’]

["on_thyroxine’, 'FTI’, ’tumor’
'referral_source’] -> [’hypopituitary’]
["FTI’, ’Class’, ’sex’] —-> [’"hypopituitary’
["on_thyroxine’, 'FTI’, ’‘Class’] ->

[ hypopituitary’]

[’ query_on_thyroxine’, 'FTI’] ->

[’ hypopituitary’]

["T4U’] -> [’T4U_measured’, ’'TBG_measured’,
" TBG’ ]

[’ T4U’, '"age’, 'T3’] -> ['FTI_measured’]

[’ T4U’, "age’, 'T3’, 'referral_ source’] ->
[1lithium’, ’psych’]

[’ T4U’, '"age’, 'T3’, ’'sex’] —-> [’lithium’,
'Class’]

["T4U’, ’'age’, 'T3’, ’'sex’, 'TSH_measured’]

-> [’'I131_treatment’]

[’ T4U’, "age’, 'T3’, ’"query_hypothyroid’] ->
["Class’]

[/ T4U’, ’"age’, 'referral_ source’] ->
["hypopituitary’]

[’ T4U’, "age’, ’'psych’, ’'referral_source’,
’sex’, "query_hypothyroid’] -> [’lithium’]
[ query_hyperthyroid’, ’T4U’, ’age’,
'T3_measured’, ’'referral_source’, ’'sex’]
-> ['FTI_measured’]

["T4U’, 'age’, 'referral_source’, ’'sex’,
'TSH_measured’] -> ['FTI_measured’

[’ query_hyperthyroid’, ’T4U’, ’age’,
'referral_source’, ’'T3_measured’

'TT4_measured’] -> ['FTI_measured’
["T4U’, 'age’, 'referral_ source’,
' TSH_measured’, ’'TT4_measured’] ->

["FTI_measured’]
[’ T4U’, "age’, ’'sex’] -> ['hypopituitary’
[’ query_hyperthyroid’, ’T4U’, "age’, ’'psych’,

'T3_measured’, ’'sex’] -> ['FTI_measured’]
[’ T4U’, 'age’, 'sex’, ’psych’,
'TSH_measured’] -> ['FTI_measured’

[ query_on_thyroxine’, ’T4U’, "age’] ->
[’ hypopituitary’]

["T4U’, 'age’, ’'TSH_measured’] —->

[ hypopituitary’]

[/ T4U’, ’'age’, 'T3_measured’] ->

[’ hypopituitary’]

[*T4U’, 'T3’, ’'referral_source’
"query_hypothyroid’] -> [’hypopituitary’]
[’ T4U’, "T3’, ’'sex’] —-> [’hypopituitary’]
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["query_on_thyroxine’, ’'T4U’, ’'T3’] ->
["hypopituitary’]
["query_on_thyroxine’, ’'T4U’,

'referral_source’] -> [’hypopituitary’]
["query_on_thyroxine’, ’'T4U’,

' TSH_measured’] -> [’hypopituitary’]
’Class’, "T4U’] -> [’'hypopituitary’]

[

["age’] -> [’TBG_measured’, ’'TBG’
["age’, 'T3’] -> [’hypopituitary’
["age’, 'T3’, ’'referral source’,
'on_thyroxine’, 'FTI_measured’,
’thyroid_surgery’] -> [’T4U_measured’]
["age’, 'T3’, ’sex’, ’'on_thyroxine’
'FTI_measured’, ’'thyroid_surgery’] ->

[ TAU_measured’ ]
["TT4_measured’, ’'FTI_measured’, ’age’,

'T3"] —> ['T4U_measured’
’'T4U_measured’, 'age’, 'T3’] —>
'FTI_measured’]

"hypopituitary’]

"age’, ’'referral_source’, ’'sex’,
'TT4_measured’, ’'FTI_measured’, ’sick’]
-=> [’/ T4U_measured’]

["query_hyperthyroid’, "age’, ’'T3_measured’,
"referral_source’, ’sex’, ’'T4U_measured’] ->
["FTI_measured’]

["age’, ’'referral_source’, ’'sex’,
' TSH_measured’, ’'T4U_measured’] ->
["FTI_measured’]

["age’, ’'referral_source’, ’'sex’,
"TT4_measured’, 'FTI_measured’, ’'Class’]
-> ['T4U_measured’]

["query_on_thyroxine’, ’"age’
'referral_source’] -> [’hypopituitary’
["query_hyperthyroid’, ’"age’,
"referral_source’, ’'T3_measured’,
'TT4_measured’, ’'T4U_measured’] ->
["FTI_measured’]

["age’, ’'referral_source’, ’'TSH_measured’,

[
[
["age’, ’'referral source’, ’sex’] —->
[
[

"TT4_measured’, ’'T4U_measured’] ->
'FTI_measured’]

"hypopituitary’]

’query_hyperthyroid’, ’age’, ’'psych’,
"T3_measured’, ’sex’, ’'T4U_measured’] ->
["FTI_measured’]

["age’, ’'sex’, ’'psych’, ’'TSH_measured’,
"T4U_measured’] -> ['FTI_measured’]
["query_on_thyroxine’, ’"age’

' TSH_measured’] -> [’hypopituitary’]

["Class’, '"age’] -> [’hypopituitary’]

[
["query_on_thyroxine’, "age’, ’'sex’] ->
[
[

["T3"] -> [’T3_measured’, ’'TBG_measured’,
" TBG’ ]

["Class’, 'T3’] -> [’'hypopituitary’]
["referral_source’] —-> [’/TBG_measured’,

' TBG’ ]

['referral_source’, ’sex’,
"query_on_thyroxine’, ’goitre’, ’‘Class’
—> [’'hypopituitary’]

["referral_ source’, ’'query_on_thyroxine’

’sick’, ’'goitre’, ’‘Class’] —->
["hypopituitary’]

["sex’] -> [’TBG_measured’, ’'TBG’

["sex’, 'query_on_thyroxine’, ’‘goitre’,

' TSH_measured’, ‘Class’] -> [’'hypopituitary’]
["on_thyroxine’] -> [’/TBG_measured’, 'TBG’]
["query_on_thyroxine’] -> [’/TBG_measured’,
"TBG’ ]

["query_on_thyroxine’, ’sick’, ’goitre’,

' TSH_measured’, ‘Class’] -> [’'hypopituitary’]
["on_antithyroid _medication’] ->

[ TBG_measured’, ’'TBG’]

["sick’] -> [’TBG_measured’, ’TBG’]
["pregnant’] —-> [’/TBG_measured’, ’'TBG’
["thyroid_surgery’] -> [’TBG_measured’,

' TBG' ]

["I131_treatment’] -> [’/TBG_measured’,

"TBG’ ]

["query_hypothyroid’] -> [’/TBG_measured’,
' TBG’ ]

["query_hyperthyroid’] -> [’/TBG_measured’,
" TBG’ ]

[#lithium’] -> [’/TBG_measured’, ’'TBG’]
["goitre’] -> [’/TBG_measured’, ’'TBG’]
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[ tumor’] -> [’TBG_measured’, ’TBG’]

[ hypopituitary’] -> [’TBG_measured’, ’'TBG’
["psych’] -> [’TBG_measured’, ’'TBG’]

[/ TSH_measured’] -> [’/TBG_measured’, ’'TBG’]
[/ T3_measured’] -> [’/TBG_measured’, ’'TBG’
[ TT4_measured’] -> [’TBG_measured’, ’'TBG’]
[ T4U_measured’] -> [’TBG_measured’, ’'TBG’]
["FTI_measured’] -> [’/TBG_measured’, ’'TBG’]
["Class’] -> [’'/TBG_measured’, 'TBG’]

[’ TBG_measured’] -> [’/TBG’]

["TBG’] -> [’/TBG_measured’]

[’ fnlwgt’,
’capital-loss’, e
'relationship’] ->

["fnlwgt’,
’capital-loss’,
'relationship’]

[’ fnlwgt’,
"age’, ’education’
"workclass’,

[/ fnlwgt’,
"age’,
"workclass’,

["fnlwgt’,
’age’, 'occupation

["marital-status’]

'e
->

[’ fnlwgt’,
’education’, ’work
"race’] -> [’gende
[ fnlwgt’,
"education’, ’work
"income’] -> [’gen
["fnlwgt’,

"education—-num’,
"race’] -> [’gende
[’ fnlwgt’,

"education’,
-> [’capital-loss’

"education-num’, '

-> [’capital-loss’
["fnlwgt’,
"education-num’,
'relationship’]

[/ fnlwgt’,
’occupation’,
["fnlwgt’,
"workclass’,
’'relationship’]
[/ fnlwgt’,
"native-country’,
'marital-status’,
["fnlwgt’,
'native-country’,
'marital-status’,
[’ fnlwgt’,
"native-country’,

"gender’] —-> [’'rac
[/ fnlwgt’,
"native-country’,
'marital-status’]
["fnlwgt’,
’'native-country’,

'relationship’] ->
[’ fnlwgt’,
'native-country’,

’income’] -> [’rac
[ fnlwgt’,
'marital-status’,
-> [’race’]
["fnlwgt’,

’

->

'wor

'mari
->

’capital-gain’,
’capital-gain’,
'relationship’]
’capital-gain’,
"education-num’,

"relationship’]
’capital-gain’,

’capital-gain’,

’capital-gain’,

’capital-gain’,

"workclass’,

'capital-gain’,

"occupation’,

"hours—-per-week’,

"hours-per-week’,

"hours—-per-week’,

"hours-per-week’,

"hours—-per-week’,

Income

'capital-gain’,

"hours-per-week’,
ducation’, ’workclass’,

["gender’]
"hours-per-week’,
ducation-num’, ’workclass’,

[’ gender’]
"hours-per-week’,
, 'occupation’,

-> [’"income’ ]
"hours-per-week’,
’occupation’,

-> ["income’ ]
"hours—-per-week’,
", 'relationship’] ->
"hours-per-week’,
class’, ’relationship’,
r’]

"hours-per-week’,
class’, ’relationship’,
der’]

"hours—-per-week’,
’relationship’,
r'’]

"hours-per-week’,

’education-num’, ’workclass’, ’relationship’,
’income’] -> [’gender’

[ fnlwgt’, ’"hours-per-week’, ’age’,
"education’] -> [’race’]

[’ fnlwgt’, ’'hours-per-week’, ’age’,

"workclass’]

1

[/ fnlwgt’, ’"hours-per-week’, ’age’,
"education’, ’occupation’, ’‘relationship’] ->
['marital-status’]

[ fnlwgt’, ’'hours-per-week’, ’age’,
"education-num’] -> [’race’]

[/ fnlwgt’, ’"hours-per-week’, ’age’,

occupation’, ’'workclass’
]
"age’,
occupation’,
["marital-status’]
"age’,
["race’]
"age’,
tal-status’,
["race’]

kclass’] —->

"hours-per-week’,

"education’,

'relationship’] -> ['race’]

"hours-per-week’,

"education—-num’,

"relationship’] -> [’race’]

"hours-per-week’,

"occupation’,
e’]

"workclass’,

"hours-per-week’,

"occupation’,
-> [’race’]

"hours—-per-week’,

’occupation’,
["race’]

"hours-per-week’,

"occupation’,
e’]

’gender’,

education’,
"relationship’, ’‘income’]

"education-num’,
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'marital-status’, ‘relationship’, ’income’]
-> ["race’]

["fnlwgt’, ’occupation’, ’hours-per-week’,
'relationship’] -> [’gender’

[/ fnlwgt’, ’hours-per-week’, ’workclass’,
'marital-status’, ‘relationship’] ->

[ gender’

["fnlwgt’, ’'age’, ’'native-country’,
"education’] -> [’race’]

["fnlwgt’, ’'age’, ’'native-country’,
’education-num’] -> [’race’]

["fnlwgt’, ’'age’, ’'native-country’,
’occupation’, ’'workclass’] -> [’race’]
["fnlwgt’, ’'age’, ’'native-country’,
'workclass’, ’'marital-status’] -> [’race’]
["fnlwgt’, ’'marital-status’, ’age’,
’education’] -> [’'race’, ’‘gender’
["fnlwgt’, ’'relationship’, ’age’,
’education’] -> [’race’]

["fnlwgt’, ’'age’, ’education’, ’income’] ->
["race’]

["fnlwgt’, ’'marital-status’, ’age’,
’education-num’] -> [’race’, ’‘gender’
["fnlwgt’, ’'relationship’, ’age’,
’education-num’] -> [’race’]

["fnlwgt’, ’'age’, ’income’, ’'education-num’]
-> ["race’]

["fnlwgt’, ’'occupation’, ’'marital-status’,
"age’] -> [’race’, ’gender’

["fnlwgt’, ’occupation’, ’relationship’,
"age’] -> [’'race’]

["fnlwgt’, ’occupation’, ’age’, ’income’] ->
["race’]

[ fnlwgt’, ’age’, ’‘workclass’,
'marital-status’, ‘relationship’, ’income’]
-> ["race’]

["fnlwgt’, ’'relationship’, ’age’] ->
["gender’

[/ fnlwgt’, ’'native-country’, ’education’,
’occupation’, ’‘gender’] -> [’race’]
["fnlwgt’, ’'native-country’, ’education’,
"workclass’, ’'marital-status’,
'relationship’, ’‘gender’] -> [’race’
["fnlwgt’, ’'native-country’, ’education-num’,
’occupation’, ’‘gender’] -> [’race’]
["fnlwgt’, ’'native-country’, ’education-num’,
"workclass’, ’'marital-status’,
'relationship’, ’‘gender’] -> [’race’
["fnlwgt’, ’'education’, ’occupation’,
'workclass’, ’relationship’] -> [’gender’
["fnlwgt’, ’occupation’, ’relationship’,
"education’] -> [’race’]

[ fnlwgt’, ’education’, ’occupation’,
'relationship’, ‘income’] -> [’gender’
["fnlwgt’, ’'education’, ’workclass’
'marital-status’, ‘relationship’, ’gender’,
"income’] -> [’race’

[/ fnlwgt’, ’education-num’, ’'occupation’,
'workclass’, ’relationship’] -> [’gender’
["fnlwgt’, ’occupation’, ’relationship’,
’education-num’] -> [’race’]

["fnlwgt’, ’education-num’, ’occupation’
'relationship’, ’income’] -> [’gender’]
["fnlwgt’, ’education-num’, ’'workclass’,
'marital-status’, ‘relationship’, ’gender’,
’income’] -> [’race’

[ fnlwgt’, ’occupation’, 'marital-status’,
’'relationship’] -> [’gender’

[”education’] -> [’education-num’ ]
["education—-num’] —-> [’education’]

'Insulin’] -> ['G
’SkinThickness’,
’Pregnancies’, ’'D

"Glucose’] -> ['I
’SkinThickness’,
’'Pregnancies’, 'D

-=> [’Insulin’, ’G
’BloodPressure’,

['DiabetesPedigreeFunction’,
['DiabetesPedigreeFunction’,

["DiabetesPedigreeFunction’,

'BMI’,
lucose’, ’Age’,
"BloodPressure’,
iabetes’]

’BMI’,
nsulin’, ’Age’,
"BloodPressure’,
iabetes’]

"BMI’, ’Age’]

’SkinThickness’,
'Diabetes’

lucose’,
'Pregnancies’,
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[’DiabetesPedigreeFunction’, ’BMI’,
’SkinThickness’] -> [’Insulin’, ’Glucose’
'Age’, ’'BloodPressure’, ’Pregnancies’,
'Diabetes’]

[’DiabetesPedigreeFunction’, ’BMI’,
'BloodPressure’] -> [’Insulin’, ’'Glucose’,
"Age’, ’SkinThickness’, ’Pregnancies’,
’Diabetes’

[’ DiabetesPedigreeFunction’, ’'BMI’,
'Pregnancies’] -> [’/Insulin’, ’Glucose’,
"Age’, ’SkinThickness’, ’'BloodPressure’,
"Diabetes’

[’DiabetesPedigreeFunction’, ’BMI’,
'Diabetes’] -> [’Insulin’, ’Glucose’,
"Age’, ’SkinThickness’, ’BloodPressure’,
’'Pregnancies’]
[’DiabetesPedigreeFunction’,
’Glucose’] -> [’BMI’, ’"Age’, ’'SkinThickness’,
'BloodPressure’, ’Pregnancies’, ’Diabetes’
[’DiabetesPedigreeFunction’, ’Insulin’,
"Age’, ’'Pregnancies’] -> [’SkinThickness’

[’ DiabetesPedigreeFunction’, ’Insulin’
'BloodPressure’] -> [’/SkinThickness’
"Diabetes’]
[’DiabetesPedigreeFunction’,
"Age’] -> [’BMI’, ’'Insulin’, ’SkinThickness’,
’BloodPressure’, ’Pregnancies’, ’'Diabetes’

[’ DiabetesPedigreeFunction’, ’'Glucose’

Insulin’,

"Glucose’,

’SkinThickness’] -> [/BMI’, ’Insulin’, ’Age’,
’BloodPressure’, ’Pregnancies’, ’Diabetes’

[’ DiabetesPedigreeFunction’, ’Glucose’,
’BloodPressure’] —-> [’Diabetes’]

[’ DiabetesPedigreeFunction’, ’'Glucose’
’'Pregnancies’] -> [/BMI’, ‘Insulin’, ’'Age’,
’SkinThickness’, ’BloodPressure’, ’Diabetes’

[’DiabetesPedigreeFunction’, ’Diabetes’,
’Glucose’] -> [’BloodPressure’
[’DiabetesPedigreeFunction’, ’Age’,
’SkinThickness’] —-> [’Insulin’
[’DiabetesPedigreeFunction’, ’Age’,
'BloodPressure’] -> ['BMI’, ’Insulin’,
’Glucose’, ’SkinThickness’, ’Pregnancies’
"Diabetes’]

[’DiabetesPedigreeFunction’, ’Age’,

’Pregnancies’] -> [’Diabetes’
[’DiabetesPedigreeFunction’, ’SkinThickness’,
'BloodPressure’] -> [’'Insulin’, ’Diabetes’
[’DiabetesPedigreeFunction’, ’SkinThickness’,
'Pregnancies’] -> [’/Insulin’, ’Diabetes’
[’DiabetesPedigreeFunction’, ’BloodPressure’,
’Pregnancies’] -> [’/Insulin’,

’SkinThickness’, ’'Diabetes’
[/BMI’, ’'Insulin’, ’Glucose’,
[’DiabetesPedigreeFunction’,
"BloodPressure’ ]
["BMI’, ’'Insulin’,
'BloodPressure’] —>
[’DiabetesPedigreeFunction’, ’Age’,
’SkinThickness’, ’‘Pregnancies’

["BMI’, ’Insulin’, ’Glucose’, ’Pregnancies’
-> [’DiabetesPedigreeFunction’, ’Age’,
’SkinThickness’, 'BloodPressure’, ’'Diabetes’
["BMI’, ’Insulin’, ’Age’,

’SkinThickness’, ’Pregnancies’] ->
[’DiabetesPedigreeFunction’, ’Glucose’,
’BloodPressure’ ]

'Age’] ->
’SkinThickness’,

"Glucose’,

["BMI’, ’Glucose’, "Age’] -> [’Pregnancies’,
'Diabetes’
["BMI’, ’'Glucose’, 'Age’, ’SkinThickness’

-> [’DiabetesPedigreeFunction’,
’BloodPressure’ ]

["BMI’, ’"Glucose’, '"Age’, ’'BloodPressure’
-> [’DiabetesPedigreeFunction’, ’Insulin’,
’SkinThickness’ ]

["BMI’, ’'Glucose’, ’SkinThickness’] —->
["Insulin’]

["BMI’, ’Glucose’, ’SkinThickness’,
'BloodPressure’] —>
[’DiabetesPedigreeFunction’, ’Age’,
’Pregnancies’ ]

["BMI’, ’'Glucose’,

’SkinThickness’, ’Pregnancies’] ->
[’DiabetesPedigreeFunction’, ’Age’,

'BloodPressure’, ’'Diabetes’
["Diabetes’, ’'BMI’, ’'Glucose’
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\.

’SkinThickness’] —>

['DiabetesPedigreeFunction’, ’Age’,
’BloodPressure’, ’'Pregnancies’

["BMI’, ’Glucose’, ’'BloodPressure’] ->
["Diabetes’]

["BMI’, ’Glucose’,

’BloodPressure’, ’'Pregnancies’] ->

['DiabetesPedigreeFunction’,
"Age’, ’'SkinThickness’
["Diabetes’, ’'BMI’, ’'Glucose’
'Pregnancies’] -> [’Age’
["BMI’, 'Age’,
'"BloodPressure’] —>
["BMI’, ’"Age’,
'BloodPressure’, ’Pregnancies
['DiabetesPedigreeFunction’,
["BMI’, 'Age’,
’'Pregnancies’] ->
[”BMI’, ’'SkinThickness’,
'Pregnancies’] -> [’Insulin’]
[/ Insulin’, ’'Glucose’,

"Age’, ’'BloodPressure’] —>
['DiabetesPedigreeFunction’,
’SkinThickness’,
[/ Insulin’, ’Glucose’,
-> [’'Diabetes’]
["Glucose’, ’Age’,
'BloodPressure’] ->
["DiabetesPedigreeFunction’,
’Insulin’, ’Pregnancies’
["Glucose’, ’'Age’,
’Pregnancies’] ->
["Glucose’, ’Age’
'BloodPressure’, ’Pregnancies
['DiabetesPedigreeFunction’,
’Insulin’, ’'SkinThickness’,
["Glucose’, ’'SkinThickness’,
'Pregnancies’] -> [’Insulin’]
["Glucose’, ’'SkinThickness’,
’'Pregnancies’, ’'Diabetes’] ->
['DiabetesPedigreeFunction’,

'Age’,

’SkinThickness’,
[/ Insulin’,
’SkinThickness’,
ro->

’SkinThickness’,

['Diabetes’]
’BloodPressure’,

'Pregnancies’,

’SkinThickness’,

"Diabetes’]
’SkinThickness’,
["Diabetes’]

SN

"Diabetes’

’Insulin’,

’

'Diabetes’

"Glucose’]

'BMI’,
’"Diabetes’]
’Pregnancies’

"BMI’,

"BMI’,
’BloodPressure’,
'BloodPressure’,

"BMI’, ’'Age’]

J

[’median_income’,
'median_house_value’] ->
"total_bedrooms’,
’longitude’,
’ocean_proximity’]
[’median_income’,
’'population’] ->
'total_bedrooms’,
’longitude’,
’ocean_proximity’]
[’median_income’,
"total_bedrooms’] ->
’'population’, ’"households’
’longitude’,
’ocean_proximity’]
["median_income’,
"households’] —->
’'population’,
’longitude’,
’ocean_proximity’]
[’median_income’,
—-> ['median_house_value’,
'total_bedrooms’,
"housing_median_age’,
[’median_income’,
’longitude’] ->
’population’,
’latitude’
’ocean_proximity’]
["median_income’,
’housing_median_age’] ->
[’median_house_value’,
'total_bedrooms’,
’longitude’, ’ocean_proximity
['median_income’,
’'population’] ->
[’median_income’,
'population’, ’latitude’] ->
’total_bedrooms’,
"housing_median_age’]

'total_rooms’,

[’ population’,
"households’,
"housing_median_age’,

'total_rooms’,
['median_house_value’,

"households’,
"housing_median_age’,

"total_rooms’,
["median_house_value’,
’latitude’
"housing_median_age’,

'total_rooms’,
[’median_house_value’,

"total_bedrooms’,
"housing_median_age’,

"total_rooms’,
’population’,
"households’,
"ocean_proximity’]
'total_rooms’,
['median_house_value’,
"total_bedrooms’,
"housing_median_age’,

"total_rooms’,

’population’,
"households’,
"]
'median_house_value’,

[ ocean_proximity’]
'median_house_value’,
["total_rooms’,
"households’,

’latitude’,

’latitude’,

’latitude’,

'latitude’]

’longitude’,

"households’,

’latitude’,

’longitude’,
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["median_income’, ’'median_house_value’,
'total_bedrooms’] -> [’latitude’,
’ocean_proximity’]

["median_income’, ’'median_house_value’,
'total_bedrooms’, ’households’] ->
["total_rooms’, ’population’, ’longitude’,
"housing_median_age’ ]

["median_income’, ’'housing_median_age’,
'median_house_value’, ’'total_bedrooms’] ->
[’total_rooms’, ’population’, ’"households’,
’longitude’ ]

["median_income’, ’'median_house_value’,
"households’] -> [’ocean_proximity’]
[’median_income’, ’'housing_median_age’
'median_house_value’, ’‘households’

-> [’"total_rooms’, ’population’,
’"total_bedrooms’, ’latitude’, ’longitude’
['median_income’, ’'median_house_value’,
latitude’, ’longitude’] ->

[’ housing_median_age’]

["median_income’, ’population’,
'total_bedrooms’] -> [’total_rooms’,
'median_house_value’, ’'households’
’latitude’, ’longitude’,
"housing_median_age’, ’ocean_proximity’]
[’median_income’, ’population’,
"households’] -> [’total_rooms’,
'median_house_value’, ’'total_bedrooms’,
latitude’, ’longitude’,
"housing_median_age’, ’ocean_proximity’
["median_income’, ’population’, ’latitude’]
-> [’ocean_proximity’]

['median_income’, ’population’, ’‘longitude’
-> [’total_rooms’, ’'median_house_value’,
'total_bedrooms’, ’‘households’, ’latitude’,
"housing_median_age’, ’ocean_proximity’
["median_income’, ’'housing_median_age’
’'population’] -> [’total_rooms’,
'median_house_value’, ’total_bedrooms’,
"households’, ’latitude’, ’longitude’,
’ocean_proximity’]

['median_income’, ’total_bedrooms’,

"households’] -> [’ocean_proximity’]
[’median_income’, ’housing_median_age’
"total_bedrooms’, "households’] ->

["total_rooms’, ’'median_house_value’,
'population’, ’latitude’, ’longitude’
['median_income’, ’‘total_bedrooms’,

’latitude’] -> [’ocean_proximity’]
[’median_income’, ’'housing_median_age’
'total_bedrooms’, ’'latitude’] ->

["total_rooms’, ’'median_house_value’,
’'population’, ’‘households’, ’longitude’
["median_income’, ’'total_bedrooms’,
’longitude’] -> [’total_rooms’,
"median_house_value’, ’population’
"households’, ’latitude’,
"housing_median_age’, ’ocean_proximity’]
[’median_income’, ’'housing_median_age’

’total_bedrooms’] -> [’ocean_proximity’
['median_income’, ’'households’, ’latitude’]
-> [’total_rooms’, ’'median_house_value’,

’'population’, ’‘total_bedrooms’, ’longitude’
"housing_median_age’, ’ocean_proximity’
["median_income’, ’'households’, ’longitude’
-> [’total_rooms’, ’'median_house_value’,
’'population’, ’‘total_bedrooms’, ’latitude’,
"housing_median_age’, ’ocean_proximity’]
[’median_income’, ’housing _median_age’,
"households’, ’‘ocean_proximity’] ->
['total_rooms’, ’'median_house_value’,
’'population’, ’'total_bedrooms’, ’latitude’,
’longitude’ ]

[’median_income’, ’'housing_median_age’
’latitude’, ’longitude’] ->
["median_house_value’]

[’median_income’, ’'housing_median_age’
’latitude’] -> [’ocean_proximity’]
["median_income’, ’'housing_median_age’
’longitude’] -> [’ocean_proximity’]
['total_rooms’, ’'median_house_value’,
'population’] -> ['median_income’,
'total_bedrooms’, ’‘households’, ’latitude’,
’longitude’, ’housing_median_age’,
’ocean_proximity’]
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["total_rooms’, ’'median_house_value’,
'total_bedrooms’] -> [’housing_median_age’,
’ocean_proximity’]

["total_rooms’, ’'median_house_value’,
"households’] -> [’‘median_income’,
’'population’, ’‘total_bedrooms’, ’latitude’,

’ocean_proximity’]
["total_rooms’, ’'median_house_value’,

’ocean_proximity’]
["total_rooms’, ’'median_house_value’,

'population’, ’‘total_bedrooms’, ’households’,

’ocean_proximity’]

["total_rooms’, ’population’
"total_bedrooms’] -> [’‘median_income’,
'median_house_value’, ’‘households’,

"housing_median_age’, ’ocean_proximity’]
["total_rooms’, ’population’, ’"households’
['median_income’, ’'median_house_value’,
’'total_bedrooms’, ’latitude’, ’longitude’,
"housing_median_age’, ’ocean_proximity’]
["total_rooms’, ’population’, ’latitude’
['median_income’, ’"median_house_value’,
"total_bedrooms’, "households’, ’longitude’,
"housing_median_age’, ’ocean_proximity’]
["total_rooms’, ’population’, ’longitude’]
[’ ocean_proximity’ ]
["housing_median_age’, ’total_rooms’,
'population’, ’longitude’] ->
['median_income’, ’‘median_house_value’,
'total_bedrooms’, "households’, ’latitude’]
["housing_median_age’, ’total_rooms’,
’'population’, ’‘ocean_proximity’] ->
["median_income’, ’'median_house_value’,
’total_bedrooms’, ’households’, ’latitude’,

["housing_median_age’, ’total_rooms’,
'total_bedrooms’, ’"households’] ->
['median_income’, ’‘median_house_value’,
’'population’, ’‘latitude’, ’longitude’,
’ocean_proximity’]

["total_rooms’, ’total_bedrooms’,

'median_house_value’, ’population’,
"households’, ’longitude’,

"housing _median_age’, ’ocean_proximity’]
["total_rooms’, ’total_bedrooms’,

'median_house_value’, ’population’,
"households’, ’latitude’
"housing_median_age’, ’ocean_proximity’]
["total_rooms’, ’'households’, ’latitude’
["median_income’, ’'median_house_value’,
'population’, ’total_bedrooms’, ’longitude’,
"housing_median_age’, ’ocean_proximity’]
["total_rooms’, ’"households’, ’longitude’]
['median_income’, ’'median_house_value’,
’'population’, ’‘total_bedrooms’, ’latitude’,
"housing_median_age’, ’ocean_proximity’]
['median_house_value’, ’'population’,
"total_bedrooms’, "households’] ->
[’median_income’, ’'total_rooms’, ’latitude’,

["housing_median_age’, ’'median_house_value’,
'population’, ’‘total_bedrooms’] ->
[’median_income’, ’total_rooms’,
’households’, ’latitude’, ’longitude’,
’ocean_proximity’]

[ ocean_proximity’, ’median_house_value’,
’'population’, ’‘total_bedrooms’] ->
[’median_income’, ’total_rooms’,
"households’, ’'latitude’, ’longitude’,
"housing_median_age’]

['median_house_value’, ’population’,
"households’, ’latitude’] ->
[’median_income’, ’total_rooms’
"total_bedrooms’, ’longitude’
"housing_median_age’]

["housing_median_age’, ’'median_house_value’,
'population’, "households’] ->
[/median_income’, ’total_rooms’,

"housing_median_age’,

-> ["housing_median_age’,

-> ['median_income’,

"housing_median_age’,

’longitude’,

-> ['median_income’,

-> [’'median_income’,

"housing_median_age’ ]
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'total_bedrooms’, ’lat
’ocean_proximity’]

['median_house_value’,

’latitude’] -> [’ocean
[’median_house_value’,
’longitude’] -> [’medi

'total_rooms’,
"households’,
"housing_median_age’,
['median_house_value’,
"households’,
['median_income’,
’'population’, ’longitu
"housing_median_age’ ]
[’median_house_value’,
"households’, ’longitu
['median_income’ ,
’'population’,
"housing_median_age’]
[’ housing_median_age’,
'total_bedrooms’, ’"hou
['median_income’,
’'population’,
’ocean_proximity’]

[’ housing_median_age’,
'total_bedrooms’, ’'lat
[’ ocean_proximity’ ]
["housing_median_age’,
’total_bedrooms’,
['median_income’,
’"population’, ’"househo
’ocean_proximity’]
["median_house_value’,
flatitude’] ->
["median_house_value’,
’latitude’, ’longitude
'total_rooms’,
"total_bedrooms’, ’hou
[’median_house_value’,
’longitude’] ->
["housing_median_age’,
"households’,
['median_income’,
’"population’,
[’ population’,
"households’] —-> [’oce
[’ housing_median_age’,
’total_bedrooms’, ’hou
['median_income’,
'median_house_value’,
’longitude’ ]

[’ population’,
-> ['median_income’,
'median_house_value’,
’longitude’,
’ocean_proximity’]
[’ population’,
’longitude’] ->
'total_rooms’,
"households’,
"housing_median_age’,
["population’,
[’ ocean_proximity’ ]
[’ population’,
’longitude’] ->
’total_rooms’,
"total_bedrooms’, ’hou
[’ housing_median_age’,
"households’,
['median_income’,
'median_house_value’,
’longitude’ ]

[’ population’,
[’ ocean_proximity’ ]

[’ housing_median_age’,
"households’,
['median_income’,
'median_house_value’,
’latitude’]

[’ housing_median_age’,

["medi

["medi

’longitude’] ->
["total_bedrooms’,
’longitude’] -> [’medi

'total_rooms’,
’'population’,

’total_bedrooms’,
"total_rooms’,

"households’,

"households’,

"households’,

itude’, ’longitude’,

’'population’,

_proximity’]

’'population’,
an_income’ ,

"total_bedrooms’,
latitude’,

’ocean_proximity’]
’total_bedrooms’,

flatitude’] ->
'total_rooms’,

de’,

’total_bedrooms’,
de’] —>

'total_rooms’,
’latitude’,

'median_house_value’,
seholds’] ->

'total_rooms’,
’latitude’,

’longitude’,

'median_house_value’,
itude’] ->

'median_house_value’,

’longitude’] ->
'total_rooms’,

1lds’, ’latitude’,

"households’,

[’ ocean_proximity’]

"households’,
'] => ['median_income’

’'population’,

sing_median_age’]
’households’,

[’ ocean_proximity’ ]

'median_house_value’,

’longitude’] ->

’total_rooms’,

'total_bedrooms’,
"total_bedrooms’,

"latitude’]

an_proximity’]
'population’,
seholds’] ->

'total_rooms’,

’latitude’,
’latitude’]

"households’,

"housing_median_age’,

"total_bedrooms’,

an_income’,

'median_house_value’,
flatitude’,

’ocean_proximity’]
latitude’] ->

'latitude’,
an_income’,

'median_house_value’,

sing_median_age’]
’'population’,

’latitude’] —>
'total_rooms’,

’total_bedrooms’,
’longitude’] ->

’'population’,

’longitude’] ->
’total_rooms’,

"total_bedrooms’,

’'population’,

[/ ocean_proximity’]
"households’,

"latitude’,
an_income’,

'median_house_value’,
"housing_median_age’ ]
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["housing_median_age’,
"households’,
["ocean_proximity’]

["housing_median_age’,
"households’,
["ocean_proximity’]

["housing_median_age’,
’latitude’, ’longitude
'total_rooms’,
’'population’,
["latitude’,
["ocean_proximity’]

'latitude’] —>

’longitude’] ->

o>
'median_house_value’,

"households’ ]

’longitude’] ->

'total_bedrooms’,

’total_bedrooms’,

"total_bedrooms’,
["median_income’,

[/ Income’, 'CITY’'] —->
'Married/Single’,
[ Income’, 'CITY’,
’Experience’,
/ CURRENT_HOUSE_YRS' ]
[/ Income’, 'CITY’,
["Experience’,
’ CURRENT_HOUSE_YRS' ]
[/ Income’, ’'CITY’,
["Profession’,
/ CURRENT_HOUSE_YRS' ]
[ CURRENT_HOUSE_YRS',
'CITY"] —>
/ CURRENT_JOB_YRS' ]
["Income’, ’'Age’] —>
'Married/Single’,
[/ Income’, ’'Age’,
’STATE’, ’Experience’,
/ CURRENT_HOUSE_YRS' ]
["Income’, ’'Age’,

'Profession’, ’'STATE’,
/ CURRENT_HOUSE_YRS' ]

[ CURRENT_HOUSE_YRS',
[fCITY’, ’'Profession’,
/ CURRENT_JOB_YRS' ]
["Income’, ’'Age’,
'Profession’, ’'STATE’,
’ CURRENT_JOB_YRS’,
[/ Income’,
["House_Ownership’,
’Car_Ownership’]

[ Income’,
["CITY’, ’'Experience’,
’ CURRENT_HOUSE_YRS' ]

[/ Income’,
-> [’CITY’, ’STATE’,

’ CURRENT_HOUSE_YRS' ]

[ CURRENT_HOUSE_YRS',

’Car_Ownership’]
[/ Income’,
’Experience’] ->
/ CURRENT_JOB_YRS',
[ CURRENT_HOUSE_YRS',
= [YCIXIYY,
’ CURRENT_JOB_YRS’,
[/ Income’,
[/CITY’]

[ Income’,
["House_Ownership’ ]

[ CURRENT_HOUSE_YRS',
’Experience’] ->
' STATE',
’Car_Ownership’]
[/ Income’,
'Profession’, ’'STATE’,
/ CURRENT_HOUSE_YRS',
’'Married/Single’,
[/ CURRENT_HOUSE_YRS’,
’Car_Ownership’] ->
[CITY’] -> [’STATE’]
["CITY’, ’'Age’,
/ CURRENT_JOB_YRS’] —->
[’CITY’, ’Age’,

Loan

’Car_Ownership’]
"Age’] —>
’ CURRENT_JOB_YRS’,

"Profession’] ->
’ CURRENT_JOB_YRS’,

’"Experience’] ->
' CURRENT_JOB_YRS',

['Profession’,
["House_Ownership’,

’Car_Ownership’]
'Profession’] —>

" STATE’ ] ->

["CITY’, ’'Profession’, ’'Experience’
" CURRENT_JOB_YRS’, ’'CURRENT_HOUSE_YRS’
["Income’, ’'Age’, ’'Experience’] -> ['/CITY’,

'Risk_Flag’] ->
" CURRENT_HOUSE_YRS' ]
'Profession’] —>
'Married/Single’,
'Profession’,

'Profession’,
’ CURRENT_JOB_YRS',

'Profession’] —-> [/CITY’, ’'STATE’,
'Experience’, ’CURRENT_JOB_YRS’
[/ Income’, ’STATE’] -> [’House_Ownership’,

'Married/Single’,
["Profession’,

/ CURRENT_HOUSE_YRS’ ]
'Profession’,
'Married/Single’ ]
'Married/Single’,
'Experience’] ->
[’cITY’,
/ CURRENT_JOB_YRS' ,

" CURRENT_JOB_YRS’] —->

’House_Ownership’,
’Car_Ownership’]

[ House_Ownership’ ]
'Profession’,

'Profession’,

[’ House_Ownership’,

['Profession’,

" Income’,
’Experience’,

['CITY’,
' CURRENT_JOB_YRS',

' CURRENT_JOB_YRS',

! Income’,
’ STATE' ,

"Age’] —>
’Experience’,

[rcITy’,
’Experience’,

' STATE’ ] ->
’ CURRENT_JOB_YRS’ ,

'Experience’]

’Income’,

" STATE’,

’Income’, ’'STATE’]
’Experience’,

"STATE’] —>

’Income’,
'"Profession’,
'Married/Single’,

[’CITY’,
’Experience’,

’Income’,

’Experience’,
["House_Ownership’ ]
’Experience’,
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/ CURRENT_JOB_YRS’, ’CURRENT_HOUSE_YRS’] ->
[’ Car_Ownership’]

["CITY’, 'Age’, ’'Profession’, ’Experience’,
’ CURRENT_HOUSE_YRS’] -> [’House_Ownership’,
'Married/Single’]

["CITY’, 'Age’, ’'Profession’, ’Experience’,
’ CURRENT_HOUSE_YRS’, ’'Risk_Flag’,
’Car_Ownership’] -> [’/CURRENT_JOB_YRS’
[/CITY’, ’'Age’, ’'Profession’, ’Experience’,
'Risk_Flag’, ’'Married/Single’] ->

[’ House_Ownership’ ]

["Age’, 'Profession’, ’'STATE’, ’'Experience’,

' CURRENT_JOB_YRS’, ’CURRENT_HOUSE_YRS',
'Risk_Flag’, ’Car_Ownership’] ->
["Married/Single’]
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