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Census Income Data Set https://archive.ics.uci.edu/ml/datasets/census+income
B 0Bz EUISEHOINEAT—432,561L1—-R, 7AMNHFT—416,281LJ1—R

RETHRATHMUT — 5 EMFEZERAL. BELI— FOMEW1075LI— FOEHEUT — 52 L
- BEEE01005L 01— ROBMUT —9EERL THS, BEEEIRL. 10501~ MES2IAY> TSI

BHEEOE - DmPEEEEZEZZEREL. LLTOIEEEHD (73*8*%16%7*14*6*%2%99%2=2 175,731,7123&N)
F1:AMICTHUW3E LB (B

age: continuous. [17-90]

workclass(8): Private, Self-emp-not-inc, Self-emp-inc, Federal-gov, Local-gov, State-gov, Without-pay, Never-worked.

education(16): Bachelors, Some-college, 11th, HS-grad, Prof-school, Assoc-acdm, Assoc-voc, 9th, 7th-8th, 12th, Masters, 1st-4th, 10th, Doctorate, 5th-6th, Preschool.

marital-status(7): Married-civ-spouse, Divorced, Never-married, Separated, Widowed, Married-spouse-absent, Married-AF-spouse.

occupation(14): Tech-support, Craft-repair, Other-service, Sales, Exec-managerial, Prof-specialty, Handlers-cleaners, Machine-op-inspct, Adm-clerical, Farming-fishing,
Transport-moving, Priv-house-serv, Protective-serv, Armed-Forces.

relationship(6): Wife, Own-child, Husband, Not-in-family, Other-relative, Unmarried.

sex(2): Female, Male. hours-per-week: continuous. [1-99] income(2): >50K, <=50K

Ay4—> | age workclass education marital-status occupation relationship sex hours-per-week | income
_(%@(i/\“}’j 39 |[State-gov Bachelors Never-married Adm-clerical Not-in-family Male 40l <=b0K
1TZBRVT7A : . .
VERS) 50 [Self-emp-not-inc Bachelors Married-civ-spouse Exec-managerial Husband Male 13| >50K
38 | Private HS-grad Divorced Handlers-cleaners [ Not-in-family Male 40| <=50K
53 |Private 11th Married-civ-spouse Handlers-cleaners [Husband Male 40| <=50K
28 | Private Bachelors Married-civ-spouse | Prof-specialty Wife Female 40| >50K
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BRM%ER : EAMSA

. ISR T BERLT -4, BRI EOHEEN
RMER B EERIRICRBO TR | |

Histgram:

The frequencies of each value in each attribute of
anonymized data D; and sub-sampled data C;, respec-
tively. For each value X, of attribute X; and the fre-
quencies X and X z% of D; and C; resp., the score of
utility measure is defined as follows.

Zl,m !Xl?n o XE%
- QCReccAtt ! (1)

Ut' histogram — 1

where Cfec and Cf‘tt are the numbers of records and at-

tributes of C;, respectively.

- FREEAI—R utilityfunc.py 223 > BHE EHESH
MR TED

« BREEROBHME : Thistgram = 0.99 £33

C B RMEEE
i ke ODFTATIRIEK Tk

BRI - HEE BREER

k DFffE
Uik
[\ -

97U D BRTHEE
77 k DRHME
B | {[ERE
X1: age XA 17 — 90
X5: workclass #H53Y  Private 35 8 fjH
X3: education il ) Bachelors 5§ 16 3§
X4: marital-status AT Married-civ-spouse 3§ 7 F%H
X5: occupation A7) Tech-support 5§ 14 fH
Xg: relationship A7) Wife 55 6 FE
Xyt sex #7=31Y  Female, Male
Xs: hours-per-week  EEE(H 1 -99
Xg: income HTa =H0K, <«=50K
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AledaE . Z\ 3 I\ g — B RERHE - HEH BRILEE
E .,‘ZZEI:E*ZI_? : ﬁﬁ&/ \ﬁﬁ&'f"_l'ﬁu k ODFHE

- HEEE (CTIE'E‘EHQ'%E%{ b =43 BRMEEZEOFHmED L Uik
BUEREICERIE(CRBDOTER | ! Exb—% \VES

Variance-covariance matrix: C BHRAMEER
i k osHmeass | T
The score is based on the difference of each ele- k
ment of the variance-covariance matrices obtained from -Ij\/ju \/0 ﬁ ﬂg’lﬂz}g*g
anonymized data D; and sub-sampled data ;. Assume T—5 k DORE

all attributes are numeric thanks to a dummy wvariable

conversion for simplicity. For variance gy of X and co-

variance o of X; and X/, the score of utility measure is JRE# il fiE sk
defined as follows. X1: age R 17 - 90
—1 X5: workclass #H53Y  Private 35 8 fjH
Uivem = (llltdkz |U;J? — Uﬂ|) (2) X3: education #7319  Bachelors 5F 16 f%H
y X4: marital-status AT I Married-civ-spouse 3§ 7 F%H

where Jﬁ: and rr;‘:- are variance or covariance of [); and X5: occupation HTT1) Tech-support 3 14 fi%H
C; resp. and Eq (2) returns oo when Xg: relationship A7) Wife 55 6 FE

mm{Z |._cr;?, B J;‘F,r| _o X7 sex #1731  Female, Male

= Xs: hours-per-week  EEE(H 1-99
. HREAI-R utilityfunc.py 2238 > BMEM EHESHRERTES Xo: income A7) >50K, <=50K
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I¥a b £ BRI - HEE BRMEER
HRMEHSE | SREAD T
HEA(CIRH I SERIET— 53 BRIHEROFHIEE ) D .
FERAICERIBICRDOTER ! | Lk
Decision-tree analysis: BZ{t>—4 I\ -~
BRHHER
i ke ODFTATIRIEK Tk

9IJUY SR

The score is based on the value of F-measure obtained C

from decision-tree functions y}fé of anonymized data D;

and yggl of sub-sampled data C;, where X; is an objec-

tive variable. The test data are 16,281 training records

Zo, ..., Z1g280 in Census Income Data Set. The objec- 7_9 k @Eﬁ'ﬂﬁ
tive variables are Xg: relationship and Xg: income. De- B, B (R
fine TPy, 'Py, F'Ng, F'Ng are respectively the frequencies X,: age B 17 — 90
such that X5: workclass A5 TV Private F 8
( “Husband”, “Husband” X3: education #1731  Bachelors 3 16 @
V0 (20 C (7 B “Husband”, “Others” X4: marital-status #73Y  Married-civ-spouse %.T T
(Ve (Zm), Vi (Zm)) = 4 “Others”, “Husband” X5: occupation A7 TY  Tech-support 55 14 fEH
Xg: relationship A7V Wife 55 6 F%H
“Others“, “Others” X7 sex #73Y  Female, Male

for m = 0,...,16280. Then the score of utility measure Xg: hours-per-week — BEA{(ff 1-99
for Xg is defined as follows. Xo: Income HTral =>50K, <=50K

2Recall - Precision

Uipta = Recall + Precision’ (3) ° *ﬁ%mﬁﬁ]_ |Q UtI|ItYfU nC.py %(L}Eﬁ 9 EEIE1IEJ’XJ:D\E‘5D\EEDIU_C§5
where Precision= TPs;/(TPs + FF;) and Recall=| E}Eﬁ:lﬂﬂ:a md)ﬁ.‘ﬁ{ TDTA = 0.85 tjé (X6’X9t-'5(:)

TPs/(TPs + FNg). The score of utility measure for Xg

can be defined similarlv.
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- scikit-learn @ sklearn.tree.DecisionTreeClassifer Z*l
« https://scikit-learn.org/stable/modules/generated/sklearn.tree.DecisionTreeClassifer.ntml

» DecisionTreeClassifer O\ X—4(X F&2&9 3,
- random_state = 0O
- max_depth = 5 (income #7E)
- max_depth = 3 (relationship #E)
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