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A Study on the Model of the Pilot Aptitude through the Simulated Flight
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Abstract

The Pilot Aptitude Research Equipment (PARE) at the Republic of Korea Air Force Academy
had been installed to study the pilot aptitude of the cadets and the student pilots(Navy officers and Air
Force officers from the pilot scholarship programs and the ROTC).

The T-37 simulated flight program and procedure, and the automatic evaluated program for
simulated flight have been orderly developed to use the PARE effectively. The cadets who entered started
to get simulated flight training by using those developed programs. Their flight situation has been
recorded by the automatic evaluated program whenever they got the training. And then the cadets who
took part in the simulated flight started the elementary combat flight training in 1,999 after getting
appointed to an office and finished the advanced combat flight training in 2,001. The study of the
relationship between the simulated flight and the combat flight training has begun after finding their
combat flight training results. The Logistic Discriminal Analysis, technique of the SAS statistical analysis
package was used to study the pilot aptitude model through the simulated flight training.

This study showed that it is possible to pre-estimate the result of the combat flight training
using the PARE machine.
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o 2R 18004 ol FRE 20004 FIAL A7, WE F 2030¥RE 200742 ARIAG. T F A
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18le] Rojuls) FHL AFAe Agd 9+ 99, Anle EAY g AL FAsA FES 4 g
A, AL T AN dde] md AUt 23t AT Eol AAsE Ronly FAAXE ojEd o
A 2L 2ou|g =F F7t program 7iEe] 7HEsEE AT I A mojulg Hxle JREL oF,
e 2 AE, a8n AFAMY 715 oz A i Rynd Axle A ugEHENA FL5
t Ao d3ql o|F, FFeoly, F9AY, FIAAXMI, AY, initial 2 FFWHHH Y, FF =& T}
1 glew, oA HAFHTN B dBFAol Ut} o] RYgn|g Hxles 9453 FFo dAERE gL
Zol FEE
1) °ol&
2) AFolg
3) ¥4 39 3¢
4) A3
5 A%
6) 5 14
7) 852 P Y(initial)
8) Pitch Out
9) Down Wind 3¢
10) &% 53 44
1) %8,

ol Ry Axe ¥ [112 AHAE d™o] shesich o T-378 Toujs) AXE =987 94
AE o 5% AR Agte] Aassl, o 12000749 MY Zel YA olHB MBI BT 7 §
2o g Hrik shEtd, £ g Bl gig Frirdo) AYE 75t

[29 1] T-37 =oul g FF

. 2oui3) FA AF Hr} 22
1) vgr1E4s

2ouso} g Hrle PARE £¢ 34 AFHUYE T2 $A5e 288 32488 o435
Ao ¥ ERAEE <E 1>AA BE vkl go] nlik(time)rtel = (altitude), ¥3(heading), £ = (speed),
YA (x position, y position), &% M (pitch), 48] 7 ALz} (bank), Hl Ao A 2] A (TACAN, range), ¥l 8% 2|
W8 (bearing), CSW degree, gear W@ 4El, flap WA E, §x=10)7](speed brake) WA H Y & 71Ax
ALk <FE 1>9 Aae 24Uy FH F AF7NA F2AA olFr] Y HYr|EEL BAF o] A
BEL Aztol Aol wil o gto] A&sle WEHY <F 2>E ol d gEo ale dysn Qo
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<E 1> Rou| 7§ =
T Alt Hdg Spd Pos X Pos Y Pitch Roll Range Bearing Csw  Gear Flap S/B
0 265 340 0 32356 -22.688 0 0 0 0 20 1 0 0
1 265 340 0 323% -22688 O 0 0 0 20 1 0 0
2656 340 0 323% -22688 0 0 0 0 20 1 0 0
2656 340 0 323% -22688 O 0 0 0 20 1 0 0
17 265 340 0 32.356 -22.688 0 0 0 0 20 1 0 0
18 265 340 0 32.356 -22.688 0 0 0 =727 -527 1 0 0
20 266 340 0 32356 -22.688 0 0 0 =720 527 1 0 0
* T ! time
* S/B speed brake
* time
* S/B speed brake
<E 2> Roulg 718 A7 49
g 5 CRk @ 4
Time gy vge 71223 sec
Alt g3 7] L= (altitude) feet
Hdg %% 7] 93k(heading) dgree
Speed 3F7] 4 E(speed) kts
Pos X GG FAL 002 JFEHY X544 FdAA -50 ~ 50
Pos Y Gaxde FHE 022 71Estd YS9 AdAA -50 ~ 50
Pitch g7 715 w¥o] 71€7] degree
Roll gF7] & 71€7) degree
Range Fe7125e v gF7Ae A= nm
Bearing FE NN B vy W degree
CSW @Fze AFMNE NFo2 3 3379 94X degree
Gear Landing gear 2% - W3 (up * down)d 8l EA| 0,1
Flap Flap 24 - ¥ (down - half - full)’3 & XA 0, 05, 0.7
S/B Speed Brake A®l(in - out) £ Al 0,1
x 237 9428 (ABE gA459, AE Y, BE X X8 vEhd.
* CSWE 837 dZAAdA 3379 445 Jehde 2. $3717F 832 £54 0e 2 ¢
~degree®, HZo 9& A% + degree® HEHH.
* gear, flap, S/BE Aeio] wek 0ol [74A9] $X2 Yebd. ol& £ gear down bAHE 0, up
el 1.
+ 337 e (AB)E EAHT, A¥ Y, BE X #2E U4,
* CSWE 232 A4 &89 928 vehdie A ¢3717 52 34 e 3%
-degreeZ, 2&d A& A S + degree® EFE.
* gear, flap, S/BE Arelo) wa}l 0dlA 17419 £22 Yehd. d8 £ gear down bFEE 0, up HH=

14.
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Eougdae ddY v PYFEL A&Hor 23 o] Ay 2L 3 74X Szo] ofd W
He B3 A58 B9 o)F F A3, M3 F £33, £ F M3 F)o)y) gRo HE YA o)y
& A9 FEES TEAAFTOL Frh <F 3> ztzte] HYPYRG TR 9§ BB 2] A A Ho
At ER7IELS A dAY HBFES B FEE £ e LA(EE, HIAFANG 5)8 Adgsgon
AN TELGR) A 2A(Roqd PPty Ade ndstd AAFHA)S Tt we vy
O

<E 3> Hoju|3gy H3IJE REIZ
B = =
& T i

3 = 7]
o] & Z7) ZZ A (speed7t 10|45 €
ingo] 345° o] Ake
SRR benoE s St 52 94 A4 u
o " 7 o] Ato ) o] Ak
15" 43 R }54%% S AT |30 e
o s heading®] 335° ©]&d w
30 43 bank’} 5' ol 5% o4 A&d o
5 A3 heading©] 70° o)At wj

bank7} 5° )4 5% o4 A&F o

heading©] 245° o]4ta of
Over Station bank7} -5° ¢]4o]i 5 o]ato] ALY
bank7t -10" ¢]3le]HA 5& o4 A%E o

heading®] 250° ©]& ¥ o

Initial bank?} -5° o|ate| WA 5& ol x&d wﬂ
bt 5 AeIEA 52 o A o
Down Wind ggiﬁl?}.g‘i‘g,«lﬁ?w‘ﬂﬁ%ﬂq o) HA 5x o)A A &£E
Tumn benoE 10" o A e o4 A4g
% 5 heading©] 335" °o]A4d o

bank7} -5 o]4de|i 5 o}slo]AA 5& o4 X&F o

%59 programe o] F3ted A3 i HPFEL FRIAE AL veEhdg
int NextIsRaise() {
static count = 0;
static flag = FALSE,
if(current_dp~>heading >= 340 + 5 || current_dp->heading <= 70) {
if(current_dp->bank >= 5) {
count++;
if(count == 5) {
flag = TRUE;

count = 0; } }

©

else {
count = 0;
flag = FALSE; } }
if(flag) { &)
break_dp = current_dp;
while(break_dp->bank >= 2) {
break_dp = break_dp->prev; } }
return flag; }
°o]5% F A8 E stAHE Wik(heading)o} 3400 M 70" o2 WslEly| w o), e HF
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3 AAZE 23 H8E s Aok WA e Bie am **5175’*}2}01 5 olgox
G AEE B REHAT 3 Aw DLW 4 U@, 2ol AAZ 455 A A
SHH ALAQTE RS BVY & b AQuY B4 Q7] BB 2 Mwﬂ HERH A2
% A& BAAE o] atele AR(RAY WAHE neste 20 = Phoz

B o o [0

FAFgoIAN & £ ﬁl‘:}(@)
3) 978k

Eou o] g Frte 7t FEEE o) FoixH, 7 FEuir} Fol Aol wE MRH PWrlRASo)
Ao <E >FE ol2F H7FRAEE HAFE td, ole HA 2EALY 202 wou oM HHHo
2 Ht bed 8288 AEsHh Hotd A% A8IFEL FZ L T(speed), e AAl(pitch), HHE
(heading), 1% (altitude), 33tz (bank)e} FAo dg RAe FHAFOR sPom olag A A
Hl oA o} FABIEE 7|F S vlEs G

<E 4> Zond Prpg e BHrig b

©.
O

1t

Bt E ERTES )
°] § &5, 45AA, BP £5, L/G 2 Flap UP £ % - o%
A5 A3 &5, AdesAA, A8 F g Hdiss FEold, 344 d
A38(15 30° 45° ) &% - M3 FALL - TEFHA 523
Over Station &%, 3%, Initial YA WA= Ax RTB
Initial &= AIAAZ 1%, 284, CSW R 3 Initial
Pitch Out L5 AR, 1% .
Down Wind 4%, 1%, L/D gear @ Flap down &% Pitch Out
Turn E2L % Base/Final Tum
2 & 0 T ETEN

* B/P(back pressure) : ©
* B/P(back pressure) : ©

4, L/G : landing gear
A, L/G : landing gear

oft oft

<E 5>e 74 B8 A g dE FIEE HAF L At} & E(speed), 1 X (altitude), A% 2HA (pitch), M
3} 3 A+ 2} (bank), W3 (heading)ol e Hrlr|EoA A ‘ﬂ’“ﬂ #2 AEel He g vEuFa e ¥
A gLzt VERLEREY UFHE BT Yt F, o)SFP2N &5 2 AHuY 200 52 FAH
A Jed, oJAL £x7t 200ktsoll Al +5kts S HA & “-ﬂ AFHEE RodtE A& BYF 3 gle Aot

<E 5> mojul8g Hrlr =

Speed Altitude Pitch Bank Heading Checkl Check2
o5 200, 5 10, 1 S, 7.5 S, 110, 20
35 200, 5 10, 1 70, 2 A, 1100, 200
A3 (15) 200, 5 4000, 50 -15, 1
A% (30) 200, 5 4000, 100 30, 2
A 3] (45) 200, 5 4000, 150 45, 3
Overbase 200, 5 3500, 50 A, 3500, 50 R, 35, 0.5
Initial 200, 5 1100, 50 -10, 2 -25, 5 C, 0, 10
Pitchout 200, 5 1100, 50 35,1
Downwind 200, 5 1100, 50 S, 145, 5
Turn 125, 5 1100, 50
ek 125, 5 0.1 340, 2

<E 5>9 7 #EA checkl® check2t Hl Aol e AL Hrsle 7|22 2dZa Yui(E 6 &
Z). ¢3Hes FANHAR AL Z v gA AN checkHolol & HrlgAE JEUSEE Rog S=
(speed), Az T E(altitude), RE u] ) #7}= 2] ﬂal(range), CT cswi(E 4 #H=)& HAsE Ao},
oA AP (bank)e] -gh& #A3), +g& $43E Jel Bt Initial A pitchzto] -8 Holi g
ZaAAE fFAY I Yee v
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4) 54 g7t

g2 BGrle vdA F 3582 2R AZE BYVERRE 7122 S X(speed), LE(altitude),
A 3] 3 Ak Zt(bank), A% & Al (pitch), W3k(heading) 52 WA FXSHFG 7 A7ld RE HEE 3 3
88 Bdstd iy FEEE A5 E FFH A7 o Fol HrleAE ¥ DAY IR Y
ro] Frstdew, 15X gL naex gk vlAxA FATEY Hrbe Az d@glel o #5
Mz 9A% 5FL =2 sk tE programe ‘15" HA3I dEE Frhsir] A Aojrh

int EvaluateLeft30Roll({
int count_altitude = 0, count_speed = 0,
count_bank = 0, count_pitch = 0, count_heading = 0;
float score_altitude = 0, score_speed = 0,
score_bank = 0, score_pitch = 0, score_heading = 0;
dp = sp—>data;
while(dp—>next = NULL) {
count_altitude++;
score_altitude=score_altitude + Grade(dp->altitude, 4000, 0, 50);
count_speed++;
score_speed = score_speed + Grade(dp->speed, 200, 0, 5);

®©e

count_bank++;

score_bank = score_bank + Grade(dp->bank, -15, 0, 1);

dp = dp->next; }
sp->speed_score=score_speed/count_speed; 2)
sp->bank_score = score_bank/count_bank;
sp->altitude_score = score_altitude/count_altitude;
sp->total_score = sp->speed_score + sp->altitude_score + sp->pitch_score + sp->bank_score +
sp->heading.score + sp->checkl_score + sp->check2_score + sp->check3_score; @&
if(sp->next = NULL) sp = sp->next; }

99l program& BrleAd WE HEFRE 27 A8 4 Hrra i iy SLEE FAH@). Grade
4ol A WA QAL HAY BE(HE, A3 AL 59 HE LAFE Aoln, F WA A WA A
e JFo] HE 1xe 7 Z& geEFa Ao =3 u HA ARE 5FE FEIE TFHL BYgFE 3
oTH®). @t &% Z HrgA g FBo) hE ARE AMHNFn Utk Y9l programol A & F UKol
PrlarEe 3L FA8 o 7Fo] He @I A5Hs ted AL NAFH Fo2N, A4 ¥Fuin
e N1zez Hrist 7}&3}5% 4. Of programe F3& Fo3E ot @, G, &, &, @= &
3¢ YehgFed, o)A 47 4, 3,2, 1, 09 AFE EA3 L U
float Grade(float value, float std, float delta, float interval){

if(value >= std - delta - interval * 1

&& value <= std + delta + interval * 1) {
return A; } @
else {
if(value >= std - delta - interval * 2
&& value <= std + delta + interval * 2) {
return B; } @
else {
if(value >= std - delta - interval * 3
&& dp->speed <= std + delta + interval * 3) {
return C; } &
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else {
if(value >= std - delta - interval * 4
&& value <= std + delta + interval * 4) {

return D; } &
else {
returm F; } }

<E 6> 7 B9 WA HAFR Ao
% 6 2oy 29 Bohud

Speed | Altitude | Pitch Bank Heading | Checkl Check2 Total

o] & 4.00 4.00 4.00 4.00 16.00
s 4.00 4.00 4.00 4.00 16.00
As(15° ) 4.00 4.00 4.00 12.00
A 8(30° ) 4.00 4,00 4.00 12.00
345 ) 4.00 4.00 4.00 12.00
Overbase 4.00 4.00 4.00 4.00 16.00
Initial 4.00 4.00 4.00 4.00 4.00 20.00
Pitch Out 4.00 4.00 4.00 12.00
Down Wind 4.00 4.00 4,00 12.00
Turn 4.00 4.00 8.00
A5 4.00 4.00 8.00
3HA 40.00 32.00 12.00 20 4 21 10 136

2, 2ojulg) TA A3 2ou| g AN AzEe] FriAdE g 2o
¥ 7 2ou 8 AFHrst A

ks 13 23| 33| 43| 53| 63] 73] Faza

A 61.1 66.3 83.2 80.2 89.5 0
B 98.1 97.7 102 116 0
C 74.1 534 92.4 82.9 0
D 40.5 62.7 73.1 86.9 83.9 1
E 63.5 70.8 82.2 98.6 0
F 65 91 91.7 88.8 949 1
G 76.8 103 1
H 65.1 72.2 0
I 0
J 1
K 66.7 68.2 88.9 94.1 1
L 56 785 81.8 804 0
M 73.6 1
N 68.8 1
0 90 89.2 0
P 82.9 78.9 86.3 98.6 1
Q 87.3 83 92 83.7 93 1
R 82.3 93.9 1
S 704 934 81 1
T 7.7 73.6 75.6 0

o
o
b
]
<
flo
2
He
u
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Yo
=
[l?.(i
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2. ¥4
7t 948 4
1) Logistic 37 #4
7H 23 2d
SHHUTFE o) &t 2F AN AFH oD WYFH AHL £33 FEL o= 2l HARMS
o488 4 glom UukAql FARAH YL g P
Yi= Bo+ ZBixi + & (n
ANAM Y = FERF, xwk=1..k)= SHAEF, A =HAAF(BeE A5 P)olth g 928 o), Ele)= 0,
Var(e)=o®, 22812 Cov(eig)=0 olth (i%j). HARNNM Y] & -coof A +oao]e] of T AH R o]
HE = dov Yot HFEE 452 84X R4 (AHAN 0 F L AT 2 Ad)ne Hodn 3E 24
W Y 9o Zldig E(Yoe u83 29,
E(Yi) = 1 - Prob(Yi=1) + 0 - Prob(Y;=0) = Prob(Yi=1)

uf 2t A,

Prob(Yi=1) = E(Yi) = Bo + X Bixi . (2)
5, THEF Y Z1dA E(YoE Yvh 1o @ 82 8959 A o 88 o YW ’d‘é
AE 722 A8 gE 4 (linear probability model : LPM)ol g}t &ttt &8 P(Yi=1)9 #e &7 A
120 & 37 42 £ o, P(Y=DE xi o 8|48 4 (nonlinear) #AZ 7148 4 k. o83
A 3
o

2
e

HE ddste $¢e FAWe] -wdA +oortolg g ZEE PI=P(Y=1)]E # & (transformation) st =
2 oY ML F FFo ¥ &(odds ratio)d] AFEZIE HHFOZHN, = log(P/(1-P))E WMt (-
o +oo)Atol o} gkg ZHAIETE olFA WaE ol A3 EYL logit Y (T 2A2H IARA:
logistic regression)e]&} gt}

P; —  a
log(l—_IT)‘ = pB’'X;. (3)

heEbA, P & &3 2ol ZAd

exp(8’ X))
= Ttexp(B'X) - @

H@e 2A2¥ e BHSE ROZ P&, Yl o] € #Fo] 22" #E99 (logistic
probabilitity unit: logit)2 X @ =", Pie 07 1AbololA oA ¥ el S AR Jef & 24 @,

W) 22 2do 33

Logit EdolA B(Bo 81,808 FHL H9$FAY(maximum likelihood  estimation: MLE)& o] &3t=
d, n7le] EYHQ w(YR BANE B B8, & $E#45(ikelihood function)s FHEHog goaog
EAEY,

_ exp(B8'X) \” 1 1=
KY| X, 8) = zljl ( 1+ exp(B'X,')) ( 1+ exp(B'X,»)) ®
ﬁl—r—’i‘—;‘é‘ﬁ(MLE)" A =L BA) 3 F, A nle] AEXNE AL BES MY 3A 8F
= {bobi...b} B Fet=dl WA £ HAN E?}"F% & 8log L)3HE de3p )
log L = ﬁi[y,logP + (1 — y)log(1 — P) N

H(7E€ AdE st BE 7571 93t Aol valAd bzt AojE(5logl/d B & T§ F ol 7
F(zero)2. 2 3 B0l A =,

B logl  _ e X) . _ -
el _ S (y- D =0, k=0l LK ®

SE A Byl dEiA v X H(nonlinear)o] B8 Yol 2 8,9 £7)XE RAF ¥ olZ wEyowm
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AAs U7t 9 Gterative algorithm)©.2 FaHeEd o]gA = 4% Bx °1 MLE FAX b (7)o} @&
45 X (unique maximum)7t 7] % 2108 #&E3 MLE 33 %L ¥4 uls] &3 A (unbiasedness)
3 H&A(efficiency) & 7HAv HIHOZ(EEAV 7} 1000]40] HW) AFEEE 2ty BA-FTEAN 34
Q1 ¥ (4B P information matrix)E otz el 2(9)e} Zorn o) F oj&std 7t EPWS W FANARA
(Ho' 81=0)& stAETH

X
5}
=

e

) 24 34 243

(1) & ©dlol® : 20 ARES ALdtd FHE A AHVL deof o

(2) ¥4 AF dolg 8% ¢AA A8EL E’%’-’r‘—f? #18l 60%<] 128 A&7t dod2 AgE o
HoiA] 40%0 8% AgE e ¥ Y A5 402 AMEFHAD

£ 8. Analysis of Maximum Likelihood Estimates

parameter df estimate stand. error wald chi-sq. pr>chi-sq.

intercep 1 23.2994 33.7708 0.48 0.4902
x1 1 -0.1247 0.1696 0.54 0.4623
x2 1 0.5838 0.4654 1.57 0.2096
x3 1 -0.0735 0.0799 0.85 0.3575
x4 1 0.0872 0.1155 0.57 0.4503
x5 1 -0.3962 0.3998 0.98 0.3217
x6 1 -0.2343 0.2555 0.84 0.3590
x7 0 0

* df(AF =) © degree of freedom
* stand. error(EFH}) © standard error
* chi.~sq.(7}ol A F) : Chi-square

2ARYY £4E A5t A4Y SYAFES AolA T 28] RelE Aol UelE SYuse @

Aete o] niF At EE S5HUSFE o A3 REOE 2§ ol Hol: WM4Ne ARIE
Aol Xd& 23 A (parsimonious) FAH = FrEst o HAldAME SRR (FIA5) 71 e #
AZ ZE H5E AE3dh 2ARYD FH AMEE 749 SYUST FoAd FAstA deid dse 99
ok ol AS £4E A8l AFEE sampled] 7 UF AL AYY T I A5 Fo] APAM FAR Ro) &
zaA X ALE FFE T Y9 A9 ZHAE ol &t ERA2E IH R I BFEZIHEL AW
o953 2ok

Ply=1/x,....,%7)

___exp(23.2994 —0.1247x, +0.5838x, — 0.0735x 3+ 0.0872x s — 0.3962x s— 0.2343x ¢)
" 1+exp(23.2994 0. 1247x1 +0.5838x, — 0.0735x 3+ 0.0872x ,— 0.3962x s~ 0.2343x ¢)

Logit 229 d&& 9d P(Yi=D)9 FHAA P (Y=1)°] o} AX oj4o] HH Y=leolgtn o Za1($H
BAH d&sa) AY=1)°] ol A= o|d7t HY Y=00lgu(AEFAetD) dFscdn & o oHF 4
Zol AAY Y @ o= A= YXsE/E JeEdl= Aol hit ratiooith. AA YEF logit 2l 2l o
& 298 F& o] &FHE(classification table)olth. Thresh.® 433 HA9E FTESE AAFLEMN ©
F A Y Aew How AAT AL HFdde Aotk g YA FML uAx
48), 42 BER(ARFE ALFE EFY 88), =@M ARFE(FEE +8

U3Ee Eolmg FAld 12 FE)ZN 4 ER7|FE8AY RiA8ES
BTt o] ERVIEHS MY dEE S Folv FAERA AYFL(HITHRIE AX ZF& Aoy, o &
A 7R Y] gro] EF & @& AdEn o] E4dA ZAAgS 070,
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. wTlrget Level: BOTH
3Zﬁccurate : 25.00
“# Threshold : 7o

<29 3> 448 Y &R VIER

fe YL o] 83ty AFE wlolE(40%)E £HFFE dSH 2o
<E 11> 9x5 B4 FEFE
-------------- THRESH=70 -------------
TABLE OF ACTUAL BY PREDICT

ACTUAL PREDICT
Frequency |
Percent ]
Row Pct
Col Pct 0 |1 | Total
--------- o —————
0 | 1] 4 5
12.50 | 50.00 B2 .50
20.00 | 80.00
| 33.33 | 80.00
--------- o m e - ————-—
1 2 1 1 1 3
£5.00 | 12.50 37.50
i 66 .87 | 33.33
] 66 .67 | £20.00
--------- e —————
Total 3 5 8
37.50 B2 .50 100.00

Ao =EE thdd Zo| YT £ AUtk 2089 AE T AFE Y%A AHEE AE FE 8Holth 1 F
A WA A2 gL HgdFd ot 07 ojg F& A Axoln 17 & AFF Axeld kg Al
2 2 A4z &% Aoy, vAY A2 F& HFLE oFF Aot o] AR oA 89 oA
AEEL 4A FAA 570 AAHAR 370 AFeH 58 A F A 2HL2 19 49 2
o2 U 442 A3 Aoz ez 194 bt w2 A A& 43¢ 39 gy @
o REL 29 AAE Aoz 192 4T ALE 4dEFoRH AAHoR 89 F 294 dEAT A=
A& ARE FASAT T, EFEFE AAY A5d distd FAFEAE b <FE 10> #roh
EREY ¢ FHHL <H 1009 =8 T viAY #9 goz | vhAH 9 oxT dZEYe
A Z2#E dede Aot x¥ dFEFC AF BH/ EXRGE Aold o= 2UdE Relth 1 A




Eojuly FAL S WYY BORY A7 49
wolugel 9ol Ha @ AA 2@ hel ARE AAVTH 1849 AR F TAS v2A A= FozA
HEE o 40%0) BX ¥ dZEFe ANSR Ak o] YAL ofm AN G wst o] BHL 9% A7
b BA 8T, 1 ARFEA B BRo| e AXNT A g A BAM 9 BB e @4ol
7 WEQ Roldh,

<¥ 12> 928 4 43

B9 18 | 25 | 38 | 45 | b8 | 68 | 78 |gd@w | Srves | Axad
A 61.1 66.3 83.2 80.2 89.5 0 0.9999 X
B 98.1 97.7 102 116 0 1 X
C 74.1 53.4 92.4 829 0 1 X
D 405 62.7 73.1 86.9 83.9 1 0.00988 X
E 635 70.8 822 98.6 0 1 X
F 65 91 91.7 88.8 94.9 1 0.994156 0
G 76.8 103 1 2.78E-14 X
H 65.1 72.2 0 0.99995 X
I 0
] 1
K 66.7 68.2 88.9 94.1 1 1 0
L 56 785 81.8 80.4 0 1 X
M 736 1 1 o}
N 68.8 1 1 0
O 90 89.2 0 7.9E-09 0
P 82.9 789 86.3 98.6 1 3.79E-15 X
Q 87.3 83 92 837 93 1 1 o
R 82.3 939 1 1 0
S 70.4 934 81 1 0.002951 X
T 5.7 736 75.6 0 1 X
SRR ERE
29 A NP dolglE A%E I P4 Ry At A e Aol §Yol gk AL
A7 ARAE e ge Age nARQ
) e R4 melwd d% F bR e Fa 0 0B Bl FAA F FHATel weh e
2 gl i AR AFE 12 S50 QoMY A5 RAL MY e F54E LAY 4Ed 35w

o AME ohg Aot
Wb Bould S5e Fobel wE 45 F7h: A&s Y42 0N RHAGE, ololA: Age WA A
5 wA 2R A9 e FEh ohde o= AR YHY WFE Lok T Aolh myFAL
5347t B weh A7) A5 A% BEHE AYE olalslol ¥ Rolth MARNEIE S
of meh 9 wgE V1P FHHE Am) BF Rl T £ ok
2) 1A P GAZ AB F U Y& Re e gL sto;. B3 FUoh o) Re YA FY
PPen Qe AYEsEY WS NI® Qo2 MuA FIS Aol AN,
M AR 2ENAEE e A 24990 NBALE TR a Aok A el BAE
AH Agdos Whe FAY 2TAMEL AN USUA AYT o) AXAYE B4 o
39 2EHBEAL ol Quk o) 2459 71FL 100012 FFHHTHE of WY vich ek 55
$aaGn AL & e 2084 1009 7ol TR AEABL B 5 7] ALl A
Aol7h QA3 wa gl BEA HYHOR FrHE AL U, WEUSE JlFe IR
492 o gH Ageld 9BL £ U4 Atk M AEHosE ) WY v} 4%
1% 274% 1R & o drldAE 5% N1F3E ARS
19 A% 59 I5E MARYe 33 B5E BA XY A9E FUYFE MUY 02 A4S

o

HN ok
to tu o rﬂ.

L= TR Y L) )
T N

1o o% a2
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9 HA A+4E dA RE Aotk gFY JF QA7 HAPFE e H 9o uE o= AE 9y
olAog A4 wA 23 AL WArHL g A Y5 5%FTo)H e R Aol wygn
FE9 7ot
A FFE WA RAAYE Aode e AR T YT AANSY BRE 2ANG, dsyoes
HA4E 5372 28As Afdde v AR 5d 385 AXNES5Y 75%, 28D 5% A5 Ay mnAg
F A v Aeede Ad 2AAS NE 5% 71FASe) e Aoz AR oo g Alge
W HeE v 2 N0e ogn 2ol AP 63 ¢ 739 vWIzte tose AREo] mon e 3
2 ke 799
<E 13> 2en|d) Fr} 24 A3
ek 13] 28] 33 43 53] 63) 73] $d43
A 61.1 441 66.3 83.2 80.2 895 0
B 98.1 97.7 102 116 0
C 74.1 534 924 82.9 0
D 405 62.7 73.1 497 86.9 83.9 1
E 63.5 70.8 44.1 82.2 576 98.6 0
F 65 91 91.7 83.8 949 1
G 42 44.1 49.7 76.8 103 1
H 65.1 42 72.2 49.7 57.6 0
I- 42 44.1 49.7 57.6 0
] 42 44.1 497 576 1
K 66.7 68.2 44.1 889 94.1 1
L 56 785 81.8 80.4 0
M 42 441 73.6 576 1
N 42 44.1 68.8 57.6 1
0] 42 90 497 89.2 0
P 42 82.9 789 86.3 98.6 1
Q 87.3 83 92 837 93 1
R 42 823 939 576 1
S 42 704 93.4 81 1
T 757 73.6 441 756 576 0
o 2R A8 ¥4 : Logistic 319 ¥4
A By JE AEE EF7F e 38 Eon g S dAsol oy SAN & v PRSEE Ho
7 g 7129 25 F A WA 6L B  AezA AXE 9slE Ad 7B 230 °‘°U§ B
e 98 ZAsdA Adert. 2oug g g 47t MR tE AL ¥HE e et 2R} v g
& 7180l Q& 55719 Aaw FEH AR JAEGY. A¥E Ags Bo AFUYdE RYPE EH3)
71 HAste] 60% 12708 SAEH AREZ AEFAR YA 40%Q 84 FFE A3 A 24
28 IARANE g8, &7 22 YaAAE FE3H.

<# 14> Analysis of Maximum Likelihood Estimates(® 7} A 8)

parameter df estimate stand. error wald chi-sq. pr>chi-sq.
intercep 1 -0.5917 5.2342 0.01 0.9100
x1 1 -0.0411 0.0668 0.54 0.4621
x2 1 -0.0115 0.0374 0.09 0.7684
x3 1 0.0354 0.0480 054 0.4615
x4 1 0.0224 0.0631 0.13 0.7223
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A71AM x1& 23] Ao &5 ofuan x2& 33 A vy, x3= 43 A, vl goz x4= 53 o b
B2 ugtt Yo FE FuE o 2L BF 2L TG
Bo=1/ ) = exp(=0.5917 —0.0411x, ~0.0115.x, +0.0354% 1+ 0.0224x )
YZHE o X = T exp(~0.5017 — 0.0411x, — 001157 + 0.0354% 5+ 00224 )

YAE 65%0lM M ¥& BRAGEE /AW g E: 288 Ueag.,

Target Leve
XAccurste
Threshold

<3 5> HAXRE BN BEF JEn

<E 15> BAAR 24 JEFE
-------------- THRESH=6S ~~——-cc o mamm—.
TABLE OF ACTUAL BY PREDICT

ACTUAL PREDICT
Frequency
Percent
Row Pct
Col Pct 0 I1 | Total
————————— L R el
0 4 | 1 5
50.00 | 12.50 6Z .50
80.00 | £20.00
80.00 | 33.33
————————— L R R e,
1 | 1 ] 2 3
| 12.50 | £5.00 37 .50
I 33.33 | 66 .67
I £20.00 | 66 .67
————————— L e R e 3

-
v
-
[
1]
W
®

B2 .50 37 .50 100.00

AHE 87l BT E dolHE EREPY oA AnBMe ey 2o BAAY fao A
FEHE BARE 06500Th o] }e VIFoT A MNYTA AW, AR Y LS LB d2a
59 % 490l Urix 19 $£8Y Row dsun Ee A4 vPrA %@35 3 3 198
2 A2 4337 29 FEY O dEZFoEN o A9 FYEE 89 F 6WL URE Fudd

o H!I
de Jo Hu
b [ ]

2

o2
AR AP tolHE ol §dte THE ZyPoz HF A 87 dolEH F 67 HlolEHE HREF FozH
ERAGEE R o2 o] BREYL AAY ABol st AFer] dstod 0749 W¥Y 4zg

doh} AW AEsEtE Ae
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<¥ 16> 2728 ¥4 A3

4u | 13 | 28 | 33 | 48 | 58 | 68 | 78 | ¥A4s | 2Exdg | 43239
A 611 | 441 | 663 | 832 | 802 | 895 0 0.646 0
B 981 | 977 | 102 | 116 0 0613 0
C 741 | 534 | 924 | 829 0 0.706 X
D | 45 | 627 | 731 | 497 | 89 | 839 1 0.425 x
E | 635 | 708 | 441 | 822 | 576 | 986 0 0548 0
F 65 91 | 917 | 888 | 949 1 0.716 o
G 42 | 441 | 297 | 768 | 103 1 0.658 0
H | 61 | 42 | 72 | 497 | 576 0 0.475 0
I 42 | 441 | 297 | 576 0 0556 0
] 42 | 441 | 497 | 5716 1 0.556 X
K | 667 | 682 | 441 | 889 | 941 1 0.795 o
L 56 | 785 | 818 | 804 0 0.711 x
M 42 | 441 | 736 | 516 1 0.745 0
N 42 | 441 | 688 | 576 1 0711 o
0 42 90 | 497 | 892 0 0.600 0
P 42 | 829 | 789 | 863 | 986 1 0811 0
Q | 873 | 83 92 | 837 | 93 1 0.496 x
R 42 | 823 | 939 | 576 1 0.794 0
s 42 | 704 | 934 | 81 1 0.880 0
T | 7 | 6 | 41 | 756 | 516 0 0.461 o

JgA BHHYEL B 2070 AR F 154 v2A Aoz 5% ASYREE Rel: vk M)
2 wge sgoy 1 BAYIFEe] A4 HBEAL AL AE HB(EEY T TR YN HEE A
ol JEUE FUAS RoE 4 A Aotk T Al BE WEEN) @ MPFA FReFe 2

AZAEA WS $5T RYS ANY 5 Atk

L

3. 3%

Ao A7z moulsy ZAIe AA HPEH AP FE@AY AdvdE AR EAY BAS T
Mg HAL gusts AME 2P AHE F AU o oL d¥ F /IXE EMEd

ARE HAY sampled 71 WS 27 dEoth EARAC Wod Hio sample 2724 Fo 42
8 BEs7] e FAEMol AU FAHY] o 2 fFdd BEo= AFH Byt T2
BA A Q) v golel RE A7lo AP ULolER off e R IUHE o= A=Y FFE F
daof sttt AL ArFolel vk 124 FUTH A4 E @#x Fio Qg dol gle Rol BA &
de Aolw, RAL E3A G EARYL I A524 48 0 & AJE Relth 7] AFH}
T2 AR, olgjd F8F AL AT A Fe] 5% A=Y 23R FF Axse] Ao F
2g 2 v fGrt Z2afozA 2B Ao JdAsHd Rojth o] AT E st A4 ¥AE(data)
= RougEd 7 FRolE RAE + UE =Y 2PL F
3 oM7Y AAATeE gy vy FTH dEonM nPFEIL 2% F Qe 2¥YE nFT 5
JoE FteAde 23 AWE 4 vt 44 v gy fFAS FFE AT 5 A ZouP Fust AT
H 25U 2 ARS AHE 5 UUY Rolth oRAL HYAHE BHT F Y' IAE A}
FRoE A 1 g FE 5 Udg Aot
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oI 2 &

o] AFE Fate] mojulad FHL T vPAY A 2yL AW 1A Sk Sampled 47} ’ﬂJ- 2t
T8 9t 2RagdMe AR E20Y A 24 A vgIdEe 99sin gE v Egn =
of o Pdo} 2A2E B EAYL o233 P v gAY By 2¥e nBE £ Q)

2229 wdo 9% B 2HL 2079 AE F 120 my¥ES 5
A AF AH %, AR A AF A A 5% HE S )

F&S HERHRUT ol 2AR HARAHLE =i AEYoIHE o83 Rong A e 43z
¥ = JA HAdon, AAHY =Zejulg EF@° él_ﬂl HgFH g E%% Es
il

AU ST 2olug AL Eshe] 2EAIL HoE AYRE LaAAEC) Gy o ,
& FUL F Ax AV GANYSS AAY £ Ak oF AwHos AAHY veluy FA Py 7
PEHe degosA HYATY 97189 B AR & e Aol

HE RS AUT YLEN 234 Y HRE NITAAAE $2EV A3 0D @
467) R AN RN YE 2FIRE ZYT AEEL 410 A3, FE AAAN T 252
30% % 2590l $RUN, 487) YEE 59 FYA4 F 0¥ £ 199, £D 5 09 AEFA 69, ¥
otk wetd @A A FU FW TG 749 F 54%0] MAEA o) ALOE F2EL T3%0 o
itk W, MY 467] R 477) HEEL 349%0] YRS 19590] F7, 6% FEES Yehhm ok
G meAE Boug Edo BE AR st A% ol

mould $AE Y UIYHY VY RYL F o ZANo2 2] oo & AFANM vepd EAH
VAT A7 L2aWE BAHT, AAYoR Uy FAL A, £A 2% A 37 2 2H 52
Agres 4Ndohd PAn A THHY APHAE HY A7z £Hg 0% + Ug Aotk o}

2

9 molulg FAL U AYVY 2y FEo] Asen, Rojuly T AA wPFAN EAF U
YFHhene o 184 T2 Adsd AP0y 44A7 ¥ FY WAE T £ UL
ok,
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