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Fig. 1 A test tree for the classification problem
in example 2. 1.

Outcomes (Tests)= {Os1, Osa}.
Tr, BEXS ML Su,Sh -, S D6 ETH v,
SOLUTIONS= {S), Sz, Ss, Ss, Ss, Se},
RO LS BIRBERERHE X Sh T 5&7 5.
HYP({< Test1, Ou>})= {S1, Sz, S},
HYP({< Tests, O12>})= {S¢, S5, S},
HYP({< Tests, On>})= {S1, S4},
HYP({< Tests, 022>} )= {Se},
HYP({< Testz, 023>} )= {Ss, S5, Ss},
HYP({< Tests, Os1>})={S4, Ss, Ss},
HYP({< Tests, Os2>})= {S2, S, Se},
HYP(OBS)= N HYP(obs).
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Er(n, OBS)=Cost(Test.)

Oe&Outcomes(Test )
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Prob(OBS)= P Pr(s).
se HYP(OBS)
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Cost(Test1)=10, Cost(Testz)= 20,
Cost(Tests)=30,
Pr(8§1)=0.01, Pr(S:)=0. 02, Pr(Ss)=0.03,
Pr(S)=0.04, Pr(Ss)=0. 05, Pr(Ss)=0. 06.
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= (Pr(S0+ Pr(S9)+ Pr(S)+ (Pr(Ss)+ Pr(Se)+ Pr(Se))

=0. 05/0. 21=0. 238.
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3% 3.2 fifin @ ministar i3 g(n) TEEXHO
ZEMEEKTHY, UTOkSicERI NS,

1. KA THEY MIN fiAmicd LT

glm)=min g(s).
seson(m)

2. STAR fig sicdlLT
g(s)=c(s)+mE§"(‘)p(m)*a(m).

3. Kmiamicd LT
g(m)=r(m).
ministar A&® MIN fiifie STAR HEREhE
NERE T X FRETZ5DTH 5. S RIRRE DS
Ezohit &, UTO&IIC LC ministar K%EH
KT BLENTES.
1. FNERCHS U TR mo EHERL, 1%
plmo) & LTHBET 5.
2. 4 OBS iKY 5 MIN HE»BH B &,
7 DR ETETIEIET R b Test & §3) OBS
D% (OBS, Test) it 553 5 STAR BR s
A7 ORBERA & LTHERL, 72 } Test
®ax b Cost(Test) % c(s) & LT Y %-
3. EHEFA O (OBS, Test) RS T 5
STAR figinidbs & &, FAL Test DELD
5 B8 Outcome €Outcomes (Test) icxf L
. @fl OBSU < Test, Outcome> iab sV
% MIN i m & ZOBRMEMR & L THBR
L, Fe® Prob(< Test, Outcome> |OBS) %
plm) & LTHEET 5.

O :MIN nodes
&) :STAR nodes

o 0 2 0 2 4 2 0 o o 0 4
B 2 ministar KO H. MIN i m®d pim) & STAR
HERSD o(s); DA BB HROBICTY . FKERI A
m @ r(m) l@%EWROTERT
Fig. 2 A ministar tree. p(m) of the MIN node m
and c¢(m) of the STAR node s are shown
next to the nodes. r(m) of the terminal
nodes m are shown below the nodes.
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(<Test1, 0115}

(<Test1, 012>}  (cTest3, 0315}  (<Test3, 0325}

((<Testt, O11>), Test2) ({<Test1, 0115}, Test3)

3 #12.1 0BRGN T 5 ministar Ro—ig,
BE MIN 508, BH & 5 x DM E
STAR iAo RT

Fig. 3 The part of the ministar tree correspond-

ing to the classification problem in ex. 2. 1.
Observations and a pair of observations
and test are shown next to the correspond-
ing MIN and STAR node, respectively.
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IS, MEDHAIIZ0R, BEDEAIIR
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#1 3.1 §12.10 3EREIcHIST 3 ministar A
D—#ER3ICTRT. BEMARNLEN{ ) icST
% MIN fi5TH0, EFTES 2 b ICHISLT 3@
DRMEMRER>TVE. HWUEF2 Lo (| b
Tesn) iIcI53 5 STAR Hii2 Test: OERD S 2
RRICHIE LT 2 BOBMEMEER->T 10 3.

&Kit, AND/OR AD#A (Solution Tree) Ic4g
L7 ministar RoksEArEHd 2. BEARI K
HBREKICHIET 2 b0 TH 3.

ﬁ§&3xmmmr*G@&E*Tm&®&E%
BoATH 3.

1. &%*Tmmﬁﬁﬁanmr*G@ﬁﬁﬁv

»3.

2. G OREMETED MIN BiginT kK&Fh
L&, ZORMBMAD S BW—> D5
TicdEhs.

8. G STAR fisinTicAThz L&, 204
NTORMENELT iCATN 3.

REAT OHRn iKHd BREMIT, frin) TEXH
SHRPMEBBTHD, UFOLSicasshs.
L REEEATEOD MIN BgEmic LT
Sr(m)=fr(s), where s&son(m).
2. STAR fifisictLT
Sr(s)=c(s)+ me);otn(:)p(m)*fr(m)-

3. KfigmicaLT

4 K2 D ministar Kicy4 3 ZODRIB BEAR
Tv & T BB/ frin) & fri(n) EEWEDOE
7y B

Fig. 4 Two different decision trees T and T, of

the ministar tree of Fig. 2. The decision
evaluation fr,(n) and f1i(n) are shown next
to the nodes.

Jr(m)=r(m).
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DREADMIST BWAEOREBED bhkalnze
&3,

FE® 3.1 G *% ministar X, TEGo—opumzE
KRET B oL, TORGAR 24 U TR DR
LT 5.

oM< fr(n).
51, To OFTRTOHEn LT 9(#)=fro(n)
LBESRRER To 23fetEd 3.

COLSBRER To %G ORBREAREE L. f
A, M4DBEAR T: 12X 2D ministar KoKE
REKTH 5.

BRERE REBRZNENERBBRIEA L 202 2 b
DEHHEICKIET 5 bDTHS. Lichi>T, 516
NI BIER IS ministar A s SR REAE KD NIT,
Bl SRR AZIBE C & ST& 3. KPTCEDT
NI Y XLBEZ Z.

3.2 Ministar 7Ty X4

AHTIE, 5X 5N BENS ministar Aok
BREARZERDZ 74T ) XL (ministar 702" ) x
LEFES) IEDWVTHRN B, DTN Y T4,
ministar KiC SSSk 73" Y X 410 FpE L 7- D
EEZBLEMTRE.

ministar 73 ) X4 2P
(node, state, merit, weight)
DYR P (OPEN Y = b EESS) ot d 2 MfEd |
TEBINE. T T T, node REATH D, state
3HTEDRREZE LIVE & 3172 SOLVED TELI:
bDTH 2. & Sit, merit BMAOKHIIBETS
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1 i#fE 6(, OPEN)
Table 1 The operation 6(t, OPEN).

t=(m s, mw) T BRH
B & # (3
nDE4A7 s % #
1 MIN SOLVED  next(n)+nsl (next(n), LIVE, m, w) # OPEN [te ;-2 83
MIN SOLVED  nexi(n)=nil (parent(n), SOLVED, m, w) %2 OPEN ic#ktr
3 MIN LIVE n iTF A (n, SOLVED, m+w p(n)kr(n), w) % OPEN O, FhRkEVHLFEL
 merit ZEoTRTONESHMOKRICEL
4 MIN LIVE +~RTOD s€son(n) KR LT, (s LIVE, m+wsk p(n)%kc(s), wk p(n))
gé)é}iN O, EHREXOAZELLY merit ZHOTRTOMESHED
5 STAR  SOLVED p=parent(n) =, (p,LIVE, m, w/p(p)) # OPEN icBt#», pOF~
TOFH%E OPEN o HIRT S
6 STAR LIVE (ferst(n), LIVE, m, w) % OPEN i cdd
» 2 K50eHicxds3 OPEN Y X b
Table 2 The complete OPEN list for the computation in Fig. 5.
A5Fo7 | 6 DBE OPEN
1 — (ms, LIVE, 0, 1)
2 4 (s, LIVE, 4, 1) (ss, LIVE, 5, 1) (ss, LIVE, 8, 1)
3 6 (mi, LIVE, 4, 1) (ss, LIVE, 5, 1) (s, LIVE, 8, 1)
4 3 (ss, LIVE, 5, 1) (m, SOLVED, 6.1, 1) (ss, LIVE, 8, 1)
5 6 (ms, LIVE, 5, 1) (m, SOLVED, 6.1, 1) (s, LIVE, 8, 1)
6 3 (m,, SOLVED, 6.1, 1) (ms, SOLVED, 6.2, 1) (s, LIVE, 8 1)
7 1 (ms, LIVE, 6.1, 1) (ms, SOLVED, 6.2, 1) (s, LIVE, 8 1)
8 3 (ms, SOLVED, 6.2, 1) (ss, LIVE, 8, 1) (m., SOLVED, 8.2, 1)
9 1 (ms, LIVE, 6.2, 1) (s;, LIVE, 8, 1) (ms, SOLVED, 8.2, 1)
10 3 (ms, SOLVED, 7.8, 1) (s:, LIVE, 8, 1) (m, SOLVED, 8.2, 1)
11 2 (ss, SOLVED, 7.8, 1) (s, LIVE, 8, 1) (m, SOLVED, 8.2, 1)
12 5 (m,, SOLVED, 7.8, 1)

D, weight IMEDEANIERELIODTHS.

Ministar 73 ) X4

1. OPEN g {(mo, LIVE, 0, 1)} #f{ATF 3.

2. OPEN S 4&HOER t=(n,s,m w) % Bk

ER-Y

3. n=mo > s=SOLVED % 5idElkd 5.

4. OPEN iz (¢, OPEN) Z{{ A7 5.

5. 2~77X.
ZCT, ot YR+ OPEN icxt3 2 #/E 6
(¢,OPEN) i3 %1 T5X 5h 3. Kth, parent(n),
first(n), nextln) RENENGE »n ORISR, RbE
icdH 5 (leftmost) HMEM A, £ H 3 LBWRE
£Td0LT 5.

R®5iccpT T Y XAQEFTAERT. T TH
EOBREIIRME LIVE & Xic FERIND JEFZR
LT3, ®2icisd 3 OPEN Y 2 F2RT. £
2D 5w 7FI2RMEH LIVE F7:i3 SOLVED &
X BRI NZEFERTOIOTHD, K6 OHH[AD

5 ministar T Y X A OHER. HEHOESR
BHRENBEFLRT

Fig. 5 Computation of the ministar algorithm.
The node number indicates the exploring
order.

BELE2DRT v THME LAV EiTERS N
v, HEFEIUTOEDTHS. ¥, K LIVE
A HEOREAE mo b5 OPEN U X bicfRAZH B (F
2027 v 7 18R). Ric, BREAMEKRE h, #
e 64 Itk DIREIADT R T O BB HH: OPEN
YR PCREENS. COLE, KEESOD cls) DE
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Fig. 8 Experimental results for several classifica-
tion problems.
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