REABEE 58:48-59. 1982
Jour. Korean For. Soc. 58:48-53. 1982

B0l 28 WAkSEE x| BESIof (1)
—JE% 7wl oF Mook 5ot —
F * &
On the Distinction between Picea koraiensis Nak. and Picea
abies (I.) Karsten based on the Discriminant Function(1)'

Kwang Nam Lee?

E #

BiTe BEBNHASEE FENEHES FAY A RIS IE kY Kk (Picea abies(L.)
" Karsten) 2t Kt#E W -F(Picea koraiensis Nak.)&te] #HES Hisl 1 £2E ohdx Zo] Eiah
1) & HEgolA e HR3 RHEES, Z(x)=2 (%, %)=0000379 n+ 0004354 », - 0311061 =
= Z(x)=2(x, x)=0000379 (x, — 60.4428) + 0.004354 (x,~ 66.1851), R, ={x(0.000379 x, +0.004354
£z — 0311061 20}, Ry ={x10000379x, + 0.004354x, — 0.311061< 0} =& R;={x10.000379 {(x,—

60.4428) + 0.004354 (x,~ 66.1851) =0}, R ={x]| 0000379(x,— 60.4428) + 0.004354 (x,~ 66.1851) < 0}.
D o] 4BIsEmol KT BEREAEERS PQRID=PID=04442H, PQ2IDS P(LI Y &
B MARLe P=444%. 3) X RBAA o 481K K3 Beyke BES A JEEAR 29 BE
Bris o8 HEd HE EHEE <5 dvied o & E&0F = deR Bk

ABSTRACT

This experiment was carried out to distinguish between Piceq abies (L.) Karsten and Picea koraiensis Nak.
by the method of discriminant analysis which is used the metrical continuous characteristic on current mor-
phological plant taxanomy. The results are summarized as follows. 1) The discriminant function and discri-
minant region from the experiment are Z(x) = Z(xl, Xy} = 0.000379x1 + OA004354x2 — 0.311061 or Z(x) =
Z(xl,xz) = 0.000379 (x1~60.442800) + ()4004354()(2—06.185100),Rl = {x | 0.000379x1 + 0.004354x, ~
0.311061=0}, R, = {x] 0.()00379x1 +0.004354x, — 0.311061 < 0}. 2) The probability of misclassification
based on the above discriminant region is P(2]1) = P(1]2) = 0.444; therefore the probability of simultancous
misclassification of P(2 | 1) and P(1]2) is about 44.4%. 3) The probability of misclassification by the discri-
minant function resulted from the experiment is recorded as high, but it is thought that there is a considerable
meaning to perceive the probability of confidence about the discrimination better than its precision.
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2o el RBEI e 2e BHH B S
o mE FAEBWR-S BHMSEY faos T+
A A2 BV EMITE (multivariate analysis) &
ol He BlRE Adxn e FHBEUHHM)
filel HEMEE dslney fxo HFilolv &y
o] 4338, 2 F5 RES= KT B Ao
e},
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BY vl EElod BB HELE
SR B S ARTFESEA BXE e
o &R #RS AFsT YohhEie

siel e HEHB W @45 Ao BAsT g
= g MBS HEAM SEERITEC B
Fel FRFEReZ FAHY HEHREY A2 K
Jrel o 2ol JHERA, EEe BT MEEYN
wy sl BT E FAERSIH B &R
HEE 8T B0, o8EnhE BELERL
oz Bt BB v SEHHH oA
ow Azten 4S8 Picea abies (L.) - Karsten 3
Picea korasensis Nak 2to] 415)el g3 HBS H
WSt K&Suel 2 NAES #Este ook

ol rlAr 2 &
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1. H#e 5l

KET AEREBE BRABBANANA Hltz 3
= Picea abies (L.) Karsten (EEE ; 25cn, &
B 1LIm, BTE S 26m0 MOKFREM R A
A HFHELL U Picea koratensis Nak. (&
;23 5em, B 5 98m, B @& 3Tm)E ABR
B HEKoR 3lo, MR otabo] K& #nid
FIES koM 4Ame 15EE, 24849 KRS
HE TARA JREREIE ot (W chEe] 144, 284
B K ARy 3 84).

2. EHl BN

Giol A RIS & (ol BAT ®h WL
o) FHKEE A9 BT MWL MRS
GASI Hhe #e £8 WEE AT GEL

19824 12 R 49

of Ble® 3 HEEECR DHEI

3. HEe Az

WUEHFE Thzbo]l %% MY BE LA 144 i
of KoM 20188, 244 e ARAA 3044
EY gEE 0 EEYE BAMSR {5E G
o, Mibsl & FHo B 2 Sukmiha, A
H)S 3AFEH, divider, vernier-caliper & #H
shof chg ¥ e EfHO R MEMES A

hH(x,) 50 ERR FHRS EHT G
(8% 5 chord) ¥ 50%1xE @fHIeR IEH o] £

s, o BollAd ghidhel WA ERES BES e
T Kotz, SHEBEAM nd BEE FH
Aok

HA(x) - B %o 50%E-S 100%E GLe %
Blez 3¢ #HiEo AH.

Hlel ugs s AddAd gEdele 1,750
mm, BEe 1108 BA22] EREhgoh

RS BR(CEE 2XR HHR)

1. BHC #BaEnER

K HKEal A A2 M GES TR HA(r)
EAE(x))Y B SiwEie] 23Eioz My B
A PRUEE N A E Lol Hal, Bayes' decision
law off (KT B REHERRES BHASE Y f
S BH s table 1, 294 z-2dH, ool BH
W X=x, o BEA Ui MY G la=1, 202 B4
{THE R EH

(alx)= Pla)falx)
gratx PO/ (6)+P(2) f(x )
(a=1,2), (Pla)E HESE o4
ABREHEA P +P(2)=1)
....................... (1)
B D ) P2 Ay <
P(2) f () "

PO ACa) +P(2) 2 (x)

PCL) flx )2 P(2) falxi) ol® G, (Picea
abies {1..) Karsten) o B, P(1) fi (x,))< P(2)
Alxiveld G, (Picea koraiensis Nak.) ol BB ==
Hoew HF H EA%M(sample space) &

R, =:(x,lP(l)fl(x,)‘;%P(E)fz(x;)}\

Re= (x| P fia < P2 oz}
ol 2§ o ® sSrEStEch
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Table 1. Discrimination of group by Bayes' decision law based on x,.

Division| G,(Picea abies (L.) | G (Picea koraiensis Discriminati . . .
Class Karsten) Nak ) iscrimination of group by Bayes’ decision law
(degree) Frequency f:;()t();:ll' Frequency}?:}?lzzl,z!)l_ glilix) g (21x) geirf:us(zlc;??rz; Remarks

40~42 1 1.00 £(2140~ 42)= 100 (40~ 42) € G

47~44 1 1.00 g(2]42~44)=100| (42~ 44) &G,

44~ 46 4 4.00 (2144~ 46)=1.00| (44~ 46) <G,

46~ 48 4 4.00 £(2146~48)=100[ (46~ 48) <G | w ~

46 ~50 8 £.00 £(2]48~ 500~ 100/ (48~ 50 6, | L 1 S

50~52 3 3.00 £(2]50~ 52= 100/ (50~52) €G, | S = &

57~54 5 5.00 2(2]52~54)=100| (52~54) &G, | & 14 =
54~56 1 1.00 3 300 | g(1154~ 50 =0.25g(2] 4~ 56)=0.75| (54—~ 56) €6, K > o
56~58 2 2.00 5 5.00 | g(1156~58)=0.29/¢(2156~58)=0.71{(56~58) <G, | L & 5
58~ 60 2 2.00 8 800 | g(1]58~60)=0.20/g(2] 58~ 60)=0.80|(58~60) =G, | = t g
60~62 6 6.00 3 300 | g(1160~62)=10.67|g(2!60~62)=0.33| (60~ 62) =G, s B
62~ 64 4 4.00 4 400 | g(1]162~64)=0.50/g(2]162~ 64)=0.50{(62— 64 &G, b=
64~ 66 6 6.00 1 1.00 | g(1164~66)=0.86g(2| 64~ 66)=0.14| (64~ 66) & G, =8
66~ 68 9 9.00 2(1]66~68)=1.00 (66~68) G, £3

66~ 7 7 7.00 £(1]68~70)=1.00 (68~70) &G, 53

70~72 4 4.00 £(1170~72)=1.00 (70~72) €6 =

72~174 3 3.0C g{1]72~74)=1.00 (12~74) =6, %
74~76 2 2.00 g{1]74~76)=1.00 (14~76) €6, |

76~78 1 1.00 g(1176~78)=1.00 (6~1T78) &0,

78 ~80 1 1.00 g(1]78~80)=1.00 (78~80) €6,
8C ~ 82 2 200 £(1180~82)=1.00 (80~82 € G
Total 50 5000 50 50.00
Table 2. Discrimination of group by Bayes decision law based on x,.
&;\gsxon G (i’:::t:g';s (L) |G (Pg:akk'a)mienm Discrimination of group by Bayes' decision law
(degree) \ Frequency P;;ot(a;?)lh- Freqmnq*f;ogzt;lh— g(1i%) g(2lx) ?:ggrf:upb(:?rggj Remarks
42~ 44 1 1.00 22142~ 44)=100| (42~44) €6,

44~ 46 1 1.00 £(2] 44~ 46)=100| (44~ 46) =G,

46~ 48 2 2.00 2(2146~ 48)=100] (46~ 48) &G,

48~ 50 4 4.00 2(2]48~50)=1.00| (48~50) €G, |

50~52 4 4.00 £(21 50~ 52=100| (50~52 €G | 1 y 3

s52~54 2 2.00 #2152~ 54=100| (52~50) €6, (S ® §

54 ~ 56 4 4.00 2(2154~56)=100| (54~56) =G, |3 — =

56 ~ 58 5 500 £2]56~58)=100, (56~58) €G, |5 <

58 ~ 60 5 5.00 #2158~ 60)=100| (58~60) €G, |1 ¢ =

60 ~ 62 5 5.00 22160~62=100| (60~62) &G |5 T I

62~ 64 6 6.00 £2162~64)=100] (62~64) &G, - 2

64~ 66 2 200 ¢ 6 6.00 |g(1]64~ 66)=0.334(2 |64~ 66)=0.67| (64~ 66) G, =4

66~ 68 6 6.00 2 200 |g(1]66~ 68)=10.67g(2 |66~ 68)=0.33| (66~ 68) &G, gb: ;:{

68~170 5 5.00 2 200 |g(1168~70)=0.71g(2 |68~ 70)=0.20| (8~ 70) G, ¢ 5

0~ 72 2 2.00 1 1.00 |gQ1]170~72)=0.67 2|70~ 72)=0.33| (70~72) €G; b

72~74 | 9 9.00 2(1172~ 74)=1.00 (72~T74) €G,

74~176 8 8.00 2(1174~76) = 1.00 (74~ 176) €6, ﬁ

75~ 78 4 4.00 (1] 76~ 78)= 1.00 (76~ 78) €G 2

78 ~80 4 4.00 g{1]78~ 80) = 1.00) (78~80) €G

80~ 82 5 5,00 2(1]80~ 82)=1.00] (80~82) €G;

82~ 84 4 4.00 g(1]82~84)=100 (82~ 84 €6

84~ 86 1 1.00 2(1]84~86)=1.00 (84~ 86) G,

Total 50 5000 50 50.00
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table 1, 29 ANE % fig. 1o mab A 2HEsoil A
gtk o 8 @HSHA" 2000 (x,, 1)L
MRS 4T AT INFEA R 5

&l fEab=E ook

c} 7o)

2. FREKS HY

218 tr§8 G, (Picea abres (L) Karsten),
G+ (Picea korasensis Nak.)~ Chztel 288 (x,x)
of EBS N(uy, ), N, )5 o748 30
IR R olF Z2iMEMES Z& LN HEow
FiHE ol A 240 A x, xmoll BT HBIRELS T
FEol waEstARh o W Y&
A WmAbgEe] HaEs Aoz i gk

atetd 2B EIFHES Y
density function)-&,

f(x)=f(x1, X2):

dispersion matrix

1.
IS A

w) ZHX el A A EEHRE, 2R EE
WA el oAl gATERTe] Sl kst SA
2SR, ROLSR H¥HE & UEE &= HBAR
o HEE 27 fote, BUEE G, 68 g5 ®
FEEHA® A ), LY LE Kkgeed mid

5% 8 (linear discriminant function)”} dof A cps®

a0 f(x) =1/2n:\"‘E‘| expi{- 4 (x—p) !
folx) 1/ 2z exp{— 4 (x— ) 3!
Lxmpd ) S -
G )] exp {r oy = )
=k G ) 27 ()}

off webA BIERAKE(Z)
2=z Wy m) — F Gt ) 7 (o — )
€ A=

b AR wet EMATWE A, RE 4
Fisteld s3] EEBGRAR) ) g sloor e
g o] A 2AME, &G0 nE6: 2, u&G,;
b 5 &eC B BRI E e B B4 BRE &S
C2lD), CC1i2) e s, i Mot 2ol 4 7k Gy ol
A EKE T Sl HeBaPE# (mathematical proba-

bility)& P(1), G,olA &Y 4 v Scskbew
S Ptz & o, 29 H{EQ
po DDCANID o pman ggen

PYC2ID
ool fREBRK(4) = WRER G, G)Y &
24 o212 exp B {FEY U o=} expiF

t+ B IE S (monotone increasing function )

i %% 8 3 2 (probability

1982% 12 A 51

oluR #l R RH #iB-e thgel a4 g

Si=4
Ry=lxla 27" Qg = pra) =& o+ )" X071
ey~ uz) Zlog &} _
Re={xlx L W~ 2)— %ty ) 271 S

Cri= p2) < log b}

3 BU(FHES BN

el M #HE R HBIEB A MY By
(x1, 22)7F N(gy, ) EE N, )2 ousg
ol 7] w g, o ¥E# A (linear combination)
A Z4OE B3 o 1EMBIHENHE oA
AfEb el A B HIBBEE(5) o A REg Ay
S el doivhe BAGEIRE gsi7 Be
=

1) x7b Gioll & Relel BMEstde g 7
(4)9 "Li‘é(Ex{Z})-‘# SEWVLZ}),

2) 27t Gpott BT Aolmt HiEsty & gl 7

(D2 FHE (Za (V{25 pdisid, %
&
EdZY=14% (i p2) 7 Cuy ~ pe2),
VL Z ) =(ui~ ) 7F (/.l - 1t2)
EAZY =4 () S -y, [ 1
Vel Z =V {Z}
2 g
o} o 1)2:(111"’»’12)’2_1(#1‘,’12) """""" (7)
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&
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Top angle (x,) (degree)
Fig. 1. Correlation diagram between x; and x.
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wEe B84 wode N2 oo e 2-1:[0‘000703 ‘0'000543}
-0.000543 0.000698
2} Fisher's discriminant function &l

£ 0.000703 ‘0,000543} (13,4220]

ol RAYE ¥ F Urk
o] @ D?+& Mahalanobis' distance 8 Rst& A
oz A HHRLEY BES LRste R Sos? [xl ]

|
L16 6794

aheba BUBIGEES) o KR MBI A ASlE ~-0.000543  0.000698
HEE)F B P2 D) (=G0 2 €£G 2 S E 1 0.000703
= EEO P(12) (n€EGH nEGI 2 B 0l {120-8856 132-3702]
' -0.0005
= HER) & EAEIL A 8B (standard normal dis- 0.000543
tribution function) ol A& B HEHEFHR K o -0.0005431 13.4220
2 ol < , g B} uge
el fEdrt 0.000698.) L166794
P(zn-:f D xp{ (t--)/zp }d, 24 The HAIES AA =
2(x) =Z (x1, x2) = 0.000379x, = 0.004354 x,
(-2 )/F ~ 0311061
J exp(* dy .« .
/— EE 7(x)=2Z(xy, %)= 0000379 (x,~60.442800)
(- 7)2 +0.004354 (x; — 66.185100 ) (9)
(= —5—= BEBT ) £ RE HE G, Gt N, 5 N, £)
] . = HETFAAE ALe v Moz WY B
sz):L -mexp{_m_z—y/zm}dr % C2ID8 C(1I2)8 & 1 W (C(2]D=C

(112)=1}2, P(D)3A P(2)& A2 & 1 W
P(D=pP@)=%2 BEstds o] glonz RMAR

o 2
e ~ 3’_
./T exp (= 5-)dy o BERRLS [=logh =log1=0 o2 Y

(’”‘/“ﬂ webd RIGES G, G o HAER(R, R 2,
(e Ri={x10.000379%,+0.004354 x, ~0.311061= 0}
=g ® %%@%) Ro={x10.000379x+ 0.004354%,— 03110610}
............................................................ (8} T
AR L B (GR)ES #E Ry=1{x10.000379 (x, — 60.4428> + 0004354
160 elol HE RRES RBAA HEHED (x,~66.1851) = 0}
Bre s BEBGMES hEG, TEAGD) R,={x10.000379 (x, - 60.4428) + 0.004354
of BT AFIHIH olo] KT BHWHET e (x7=66.1851) <0} ooerere 10
ol #Estch (Fig. 1 o ol s
table 33 Z-& WHEME Picea abies (L.) Karsten s MBIRol KA A REmol ERT HAE

(G Picea koratensis Nak (Gool HUBE HK (g, G, B KKS E data(x, rof BT 9
FEwel Wl % data] B dispersion matrix  ggrfEE EHShel, Z(n, w209 uheh K

3 (variance covariance matrix) ¥ 9] inverse sted Bl 1able 49F 2ok

matrix £ wble 49 {&3H BB G Aol G2, G4

" 23[3559365“1 276&898402} Aol G2 BHUGEHEL Aol &% 3, 43 B
2768.898402  3587.360490 350, 45024 &% HEESMko] e W

Table 3. Several statistical constants of 2 leaf -angles.

Variate Mean of T "Mean of Difference \’ Sum Coefficient of
. ‘ correlation (o)
(x) Gy () Ga (i) (i —m)  (ptm) G, Ga
x 67.1538 537318 | 134220 120.8856 0.624 0.887
%2 74.5248 57.8454 166794 | 1323702 (7= Q.756)
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lanobis’ distance D?7}
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0.600703 -0.000543
{13.4220 16.6794;

-0.000543  0.000698
[13.42207

o] #Eol ubeb [P=0077709, =
16,6794 J

W oure) /=0o| mpe
D'\ Sy e
(1»-2*)/\/0?: 01393847} Slez
-0.139384 2
21 = e *‘}*“ =
PID=] o exp (= %) dy 0A444]
‘ 1 b4 o
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P(112) f o exp (= 2-) dy= 0,444 J
0,139384

............................................. (11590] "o}
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