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{R5%
163+
{R%%

Ridge Regreaalon Analyals *EEY
37 38
SET SITUATION IN SIMMULATION EEE}

T i lliTTTriiiiiiriiirirrelririrlirrriiriiy

PROGRAM RIDGE_NORM(INPUT,QUTPUT)§

CONST

i_count = 304 £ TOTAL OBSERVATION IN EACH VARIABLE 1
i_wrh = 8 { TOTAL INDEPENDENT VARIABLES 1
i alphs = 11 { AMOUNT OF CONST VARIABLE IN MODEL 1}

REEREEEEEREEEEEREE R R R B R

R 7 5 3 FOR NORMAL & CONTAMINATE FHET
k%2 STD_NORM = 0.05 , 0.10 AND 0.15 ¥4
{5 A FOR LOGHOMAL HhE}
iRk STD_NORM = (.22 , 0.58 AND 1.00 T

(R R B

MEAN_NORM = 1i £ MEAN OF DISTRIBUTICN 1
STD_HORM = 0.05¢ { STANDARD DIVATION OF DISTRIBUTION 1

(R ERUEE R B bR R

{REx FOR CONTAMINATE NORMAL i}
(%% PERCENT_CONTAMINATE = 5, 10 & e}
%% SCALE_FACTOR = 35 AND 10 i}

fEEREEERnEERbREEE R R )
PERCENT_CONTAMINATE = .05
SCALE_FACTOR = 3%

MULTI_CORR = 0.99¢% { CORRELATION DURING X1 TO X3 }
MULTI_CORR_2 = 0.993 { CORRELATION BETWEEN X4 WITH X5 1}

s
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"MIN'} { BETA FROM EIGENVECTOR FOLLOW EIGENVALUE 1

USE_EIGEN =
SIM TIMES = 200% £ TOTAL TIMES FOR SIMULATION }

N
{EpEREbHbER e R R PR R R
X%k SELECT DISTRIBUTION Ear 3

%% DISTRIBUTION = 1 FOR  NORMAL DISTRIBUTION b3
£¥%% DISTRIBUTION = 2 FOR  CONTRAMINATE NORMAL HHED
%% DISTRIBUTION = 8 FOR  LOGHORMAL DISTRIBUTION #¥#3
T Y ST It I b T p s b s L

ISTRIBUTICK = 1t

1

TYPE
TWO_WAY_ 1 = ARRAY[1..I_VRB,1..I_VREB] OF REALt
THO_WAY_2 = ARRAY[1..l COUNT,1..I_VRBl OF REALj
THO_WAY_3 = ARRAY[1..] VEB,1..I_COUNT] OF REAL}
OME_WAY_ ! = ARRAY[1..I_VRB] OF REALj
ONE_WAY_2 = ARRAY[1..I_COUKTI OF REAL}

VAR Y, VEX, DVE XV : TWO_WAY_ 1
X i TWO_WAY_Z2i
X T : TWO_WAY 3
B+ XY X _MEAK, E : ONE_WAY 1
: 4 i OHE_WAY_ 2%
VALUE_STEP,STACK, 5D, E_AVE ¢ ARRAY[1..4] OF REAL}
I_BELTA ¢ I t  INTEQER}
SUM_Y,8UM_YY,V_KSR,V_MSE,S58R ¢ REALi
IX: 1Y :  LONGIKT}
MIK_EIGEN , MAY_EIGEN ¢t REALS
POS_MIN_EIQGEN,POS_MAX_EIGQEN, COUNT_TIKES ¢ INTEGER;
HEB_MSE, TZE_MSE,HE MSE,BINARY_MSE { REALY
HKB_VAR,TZE_VAR,HE_ VAR,BINARY VAR ¢ REALj

HEB_BIAS,TZE_BIAS.HE BIAS,BINARY BIAS : REAL}
COUNT_FREQ t ARRAY[1..41 OF INTEGER;



fEEpEEEEEEEEEb RO R Y
£%% ROUTINE SIMULATE  INDEPENDENT DATA 2%}
{%% DEPENDS ON THE CONDITIONS ZEY
CEBEEREREEE B BEBEEEEEEREEbEEE BB R

{3 R
f#% GSUBROUTINE FOR MAKING 2kl
{#% RANDOM NUKNKBER %}
'{i!*##%#iﬁ#%#*##i#ﬁiﬁ#ﬁ*#ﬁ**####i*#*}

PROCEDURE RAKD(VAR YFL:REAL)i

BEGIN
REPEAT
IY:=01
IY:=IX%E555381
IF (1Y¥{0) THEN
IY = I¥+ 21474853647 + 1
ELSE
YFL:=IY}
YFL:=YFL/21474836471
IXs=1Yy
UONTIL (YFL > 0.000001) and (yfl < 1)}
END}§

274



ol

{EpEEEEREE R e R
f#% SUBROUTINE FOR MAKING E+ 3
%% NORKAL (0, 1} %}
fppppbbbbbbbbbE R R}

PROCEDURE NORMAL(VAR HORM : REAL){
CONST PI = 3.14158261
VAR

RONE,RTWO ¢ REALY

Z0NE t REALg
YFL REAL}

BEGQIN
Z0NE = 01
RANDCYFLY
RONE := YFLj§
RAND{YFLY
RTWO := YFLY
ZONE := SQRT(-2%LN(RONE})%COS(2%PI2RTWO}
NORM := ZONE{
ERD{



I T i rrriririrriiiiirrirrrrririiridd
(% MAINX SUBROUTINE #*%}
(%% OF SIMULATE DATA xRl
CREEEREbEERBEEE R R R R Y

PROCEDURE & IM_NORM}

TYPE HORM 0 1 = ARRAY[1..I_COUNT] OF REALj

VAR
YFL, NORK t REALI
I4d : INTEGER]
VARIANCE,MEAN,SUM_2 ¢ REALJ
2,21 + NORM_0_13

SUMYY, SUMY , SUMY , SUMXX , SUMYY , R ! REAL{
BEAGIN £ MAIN PROGRAM 1

FOR I := 1 TO I_COUNT DO

BEGIN
HORMAL(HORK]}
ZL11 := NORMESTD_NORM + MEAN NORM{
NORMAL{HORM) |
ZZ[1] := NORMESTD_NORM + MEAN NORM{
ENDi
FOR I :=2 704 IO
BEGIN

MEAN := 0f SUM_2:= 0f  VARIANCE := O}
FOR J := 1 TO I_COUNT DO
BEGIN
KORMAL(KORM) |
X0d, 0t
¥[Jd,11 = (1-MULTI_CORRI#NORM + qrt (MULTI_CORRYRILJI;

e
[

276



217

MEAN := MEAN + X[J. 114

SUM_2 := SUM_2 + SQR(XLJ, 1304
END}
VARIANCE := SUM_2%1_COUNT - (MEANAMEAND|
VARIANCE t= VARIANCE/((I_COUNT-1)%I_COUNT)}
VARIANCE := SQRT(VARIANCE)}}
MEAN += MEAN/I_COUNT}

EHDt
SUMEY := 0f SUMX := 0Of SUMY := Of SUMXX := 0} SUMYY = 04
FOR J t= 1 TO I_COUNT iy
BEGIN
SUMXY := SUMYY + XO[J,2] % XO0J, 304
UMY = SUMX + X[d:21
SUMY := SUMY + X[J,81%
SUMYXY := GSUMYY + SQRCX[J,21)
SUMYY := SUMYY + SQR(X[J,81)1
END}
R =03
R := I_COUNT % SUMXY - SUMKRSUMYY

R:= R/ SQRT((I_CCUKT#EUHXX—SQR(SUHX)}#(I_CGUKT&SUMYY—SQR(SUMY)});
WRITELN('R = ",Re5:831

i1# I_VRB =§ THEK
BEGQIN

FOrR 1 :=5 708 DO

BEAIN

MEAN := 0f GUM 2:= 0Of ARIANCE := 0
FOR J := 1 TO I_COUKT DO
BEGIN
NORMAL(NORMY§
XJ 11 = 04
¥[Jd,11 t= (1-MULTI_CORR_2)RNORM + agrt (MULTI_CORR_2)#ZI0413
MEAN = MEAN + X[d,11%

il
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SUM_2 := SUM_2 + SQR(X[J, 111
ENDi
VARIANCE := SUM_2%I1_COUNT - (MEANRMEAN){
VARIANCE t= VARIANCE/(({I_COUNT-1)%I_COUNT){
VARIANCE := SQRT(VARIANCE}{
MEAN t= MEAN/I_COUNT}

END
CUMEY := 0f SUMY t= Of SUMY t= Oj SUMKX := Of SUMYY := Of
FOR J t= 1 TO I_COUNT Do
BEGIN
SUMXY := SOUMYY + X[J,51 % X[J,611
SUMX := SUMX + X[J,514
SUMY := UMY + X[d,61
SUMKX t= GUMXE + SQR(XCJ,E1
SUMYY := SUMYY + SQRC(XCJ,61))
END}
R := 0
R := 1_COUNT % SUMKY - SUME#SOMY

R:= R/ SQRT((I_COUHT#SUHKK-SQR(SUMK))#(I_ﬂﬂUKT#SUﬁYY—SQR{SUMY}))3
A0TOXY(1,21)¢WRITELNC'R = ", RE5:8)
END}
ENDi§



CEREEEEUEE PR R R R
L3R Eigen Value & Vectora AERY}
3%k A%
£R5% By Jocobl method EERY
fapapbEoEREEREEbREEEE R

PROCEDURE EIGEN(N:INTEGER)}

CONST EA
i1

0.0000000001¢  £ERRORY
1004 £ ITERPOLATE}

VAR A ! ARRAY[1..§,1..61 OF REAL}
Iid ETe I1,d1 t INTEGER{
AX,55,51,82;87,58,AL,54

BEGIN {PROCELURE}

for 1 !=1tonm da
for 1 i= 1 to n do
all,§1 t=01 vii, 11 i= Ot
{nezt fl
fnext i}
for 1 t=24%tonmn ng
BEGIN
for J =2 ton DO
BEGIN
ali,1] 1= x_xli,4]}
vii, 41 = Ot
END} £HEXT J}
vii,11 = 1}
END{ {MEXT 11
kt = 1}

‘REPEAT

RE&L}



ax = 0
for 1 t=1 ton-1 DO
far § = i+tl to n 4]
1f abatali,J1) > abalax)
BEGIK
it = 11t
jt = 1
ax := all,;]1¢t
end} {END IF}

 fpext i}
{next 1}
as t= 0 al :=0t aa t= 01 a8i= 0t
ir az OO0 then
BEGIN ‘

ag t= ali1,413 - alil 114
al ¢= shaf{aa}/2}

asg := agrb{alsAl + ali1,31184011,d1 1)
af 1= 1 /aqpbi2) % sgrtl{l + al/aal}

a7 t= al11:311 /7 (2%=3s%s831

then

a7:=0}

then

1% a?}

if aa {0 then
a? 1= a7y
{END IF}
for 1 :=1 ton DO
BEGIN
1I£ (1 < 11y and (1 O Q1
BEGIK
at t= ali1,11 % 38 + =al
a2 1= ali1,1] % a8 - all1,1] % a7}

aliis1] = aly
ali1,1] 1= 82
END{ fend 182
END} fnext 11

21 t= af11,111%a8%68 + 2%al1l,]1]1%a8%a7

+ alli:J11%s7457;

(s
(00]
<



a2 &= al11,111%a7%57 - 2%ali1,]11%28%37 + alJl,J11#s58%38;

ali1,117 = aly
al i1, 417 = =3y
ali1,31] = 0}
al 1,111 = Oj
for I =1 tiamn no
BEQIN
alls11] = alii,1]}
all,J11 t= alj1,13
gl ¢= vii,111%38 + v[{,311%a7}
g2 = v[i,311%=8 - w[i,111%a7;
viIs111 &= aly
vile 311 i= a2j
ENDt fnezt {
k. = kbt + 1}
EKD§ fend if}
until (kt >= km} aor {abafaz) <= =al}
MAX_EIGEN := 0.01 MIN_EIGEN := SESj
GOTOXY( 1,222
for § =2 ton Bo
BEGIN
E[1-11 &= ALI,+I3}
IF E[I-11 »= MAX EIGEN THEK
BEGQIK
MAX_EIQEN := E[I-11%
POS_MAY_EIGEN := Ij
EKDj
IF E[I-11 {= MIN_EIGEN THEK
BEGIN
KIN_EIGEH := E[I-11}
POS_MIN_EIGEN := I
END§
WRITE{E[I-11:12:6)%

gt
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N

END§ fnext i1
IF USE_EIGEN = 'MIN' THEN
FOR I =2 TO K DO
BLI1 := VLI, POS_MIK EIGENI{
IF USE_EIGEN = 'MAY' THEN
- 7 FOR I =2 TO K DO
BLIT := VLI,POS_MAY EIGENI}

END§ {END 5UB?

{RRRERRRE R e R
{#%% FIND VAR & BIAS ROUTINE REEY
{mEnEe e R Y

PROCEDURE find_var_hias{VAR sk,VARIANCE,BIAS : REAL}}

VAR  TRACE,BI : REALg
I 't INTEGER}

BEGIN {PROCEDURE}

trace (= 0 | bl = 0f
far | =1 to {_belts DO
trace != trace + el11/((elil+ak)®(elil+ak) )
{next {1}
VARIAKCE := v_mas¥tracef
for 1 i= 2 to I_VRE IO
Bt t= bi + BLIIEBLIX/({eli-1]+ak)B{eli-11+2k]}}
fnext 11
biaa := akxSEEBL}

END; fend sub}
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{33

HKB METHOD ®23}

fEEREbEEEEEERE R

PROCEDURE hkb_method{VAR HEB_TOTAL:REAL){

VAR

BEGIN

I,d ¢ INTEGERt
HKB;FIHD_K.OPT;VkRIAKCE.BIASgsk

{PROCEDURE}
find_%_opt i= 0§
fop § = 2 to i_vrb no

ind_k opt t= find _k opt + BLIJ#BLINY

fnext i1

{ _ helta = 1 _vrb -1}

hkB := 1_belia¥v_mae/find _k _opti
ak := hkbi

K_AVE[1] := E_AVE[1] + HEB}
FIND_VAR_BIAS(ak,VARIANCE,biaal}j
hkb_total := VARIAHCE + biasj
HKB_MSE  := HEKB_MSE + HKB_TOTALy
HEB_VAR t¢= HEB_VAR + VARIANCE;
HEB_BIAS := HKB_BIAE + BIASY

END; {END SUB}
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I o iiiiiiiiiririr
f#%% TZIE.SAN LEE METHOD #%%}
S T frrritiiiiriirrEreirririrld

PROCEDURE tze_san_method(VAR TZE_TOTAL:REAL)}

VAR 1 ¢ INTEGER!
V_MIN _EIQGEN,VARIANCE,BIAS : REAL}

BEGIN
v_min_sigen t= el1l}
for 1 i= 2 ta {_belts Jiie
i# elll ¢ v_min eiden then
v_min_sigen i= elili
fend i}
{next 1}
K_AVE[2] := E_AVE[2] + V_MIN_EIGEN}
FIND_VAR_BIAS(V_MIN EIGEN,VARIANCE,biaal}
tze_total t= varlANCE + biaaj
TIE_MS 1= TZE_MSE + TZE_TOTAL}
TZE_VAR = TZE_VAR + VARIANCE}
TZE_BIAS := TZIE_BIAS + BIAS|
END; €END SUB}
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CHpEEEEEEEb R O R AR R )
£¥%*  HOERL EKEKEARD HMETHOD #2x}
{EppERpEapbbEER R Y

PROCEDURE Hoerl_Kennard_method(VAR HE_TOTAL:REALY{

VAR B_MAYX,HE,VARIANCE,BIAS ¢ REAL}
I ¢ INTEGER}
BEGIN _
b_max := B[21 # BL2]t
for { =3 to i_vrb no
i1f b_max < B[11%BLI] then
b_max ¢= BLIIXBLII}
fend i}
fnext {1
hk := V_mae/b_maxi
K_AVEL3] = K_AVE[S] + HE}
find_var_biaa(hk,VARIAKCE,biasl}
hk_total t= varlANCE + biaaj
HE_MSE  := HE_MSE + HE_TOTALY
HE_VAR := HE_VAR + VARIAKHCEj
HE_BIAS t= HE_BIAS + BIAS
END{ fEND SUBZ



LR AR R )
£%%% BINARY SEARCH METHOD ##x}
CEppbobsRbRR R R R R

PROCEDURE binary_method(VAR BINARY_TOTAL:REAL}{

CONST C = 0.0001%¢

VAR V_MAY H,V_MIN ¥,0PT_H,SK,VARIANCE,BRIAS ¢ REAL}
Id,I.d ¢ INTEGER{
STATUS ¢ STRINGL10I1¢

BEGIN £PROCEDURE}

vmax k = 1§ vmink (=0}
Id =0 ¢
REPEAT
13 1= 11 + 1
opt_k != {(v_mex k + v_min k) / 2j
for 1 1= 1 ta § s
BEGIN
sk = apt_k + {1-2)%ci
find_wvapr_hisa(sk,VARIANCE,;bhias}}
atack[1l t= VARIANCE + biasj
END{ {next I}
if (Stack[2] <= stack[1]) and {atack[Z] <= stackiil)

atatus := 'stop’'

elze if gtack[1] » stack[l3] +hen
v_aln k != opt_k
elas 1f stackl1] < atackl[3l] then

v_ma¥_k := apt_k}
fEnd if}
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until (¢v_mex_k - v_min_k} <= ¢) ar (status = "stap')y
K_AVEL4] = K_AVE[4] + OPT_Ki
find_var_blaa{opt_k,VARIANCE,blasl}{
binary_total i= VARIANCE + biasf
BINARY_MSE  := BINARY_MSE + EINARY_TOTAL}
BINARY VAR  := BINARY VAR + VARIANCEj
BINARY _BIAS = BINARY_BIAS + BIASH
END{ {END SUB}

CEEREEEREEE R R )
{3%% RIDAE METHOD ROUTINE #Ex1
CEREERRREEEE AR R R R

PROCEDURE RIDGE_methodi

VAR
HEB_TOTAL, TZE_TOTAL, HE_TOTAL,BINARY_TOTAL @ REAL}

BEGIN £PROCEDURE}

hkb_method {EKB_TOTALM]

tze_san_method(TZE_TOTALY{

Hoerl_YEennard_method (HE_TOTAL) Y

binary_method(BINARY_TOTALY{

IF HEB_TOTAL < BIHARY_TOTAL THEN

COUNT_FREQL1] := COUNT_FREQL11 + 1

ELSE IF TZE_TOTAL <{ BINARY_TOTAL THEK

COUNT_FREQL2] := COUNT_FREQLZI + 1
ELSE IF HE_TOTAL < BINARY_TOTAL THEN
COUNT_FREQL3] t= COUNT_FREQL3] + 1
ELSE
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COUNT_FREQLA] := COUNT_FREQL4] + 1§

LEND IF}

epr1l  t= SDC11  + SQR(HKB_TOTALYY
epr2] = SD[21  + SQRCTZE_TOTAL)Y
epral] = &DC31  + SQR(HEK_TOTAL)Y
epr4] = SD[41  + SQR(BINARY_TOTAL)]
BOTOXY(1,5)1

WRITE('HKB = ":15}}
WRITE(KKH_VRR/CQUHT_TI&ES:10:GQHKB_BIAGICOUHT_TIHES:10:6);
WRITE(hkb_MSE/COUNT_TIMES:10:6)1

WRITE((COUNT_TIMES®SDL1] - SOR(HEB_MSE))/COUNT_TIMES:12:633
WRITELN¢COUKT _FREQL11:8,K_AVEL11/COUNT TIMES:13:4 1

WRITE('Tze-San Lee = '115}}
WRITE{TZE_VRRXSOUKT_TEHES:10:GgTZE_BIkS/COUKT_TIMES:10:5)3
WRITE(Lze MSE/COUNT_TIMES:10:8})

WRITE{(COUNT_TIMES%SDLZ2] - SOR(TZE_MSE))/COUNT_TIMES:12:1633
WRITELN(COUNT_FREQ[21¢9,X_AVE[21/COUNT_TIMES:13:4 )i

WRITE{'HE = ':153§
WRITE(HK_VAR/COUKT_IiMES:10:E.HK_EIAS!COUNT_TIHES:10:6)‘
WRITE({hk_MSE/COUNT_TIKEE:10:81}

WRITE¢(COUNT_TIMES®SDI3] - SOR(HE_MSE))/COUNT_TIMES:12:8)3
WRITELN(COUNT_FREQL31:9,K_AVE[S31/COUNT_TIHES:13:4 )}

WRITE('BINARY = ':15)%
WRITEiBIH&RY_VRR/CGUNT_TIMES:10:S.BIH&RY_BIAS/COUHT_TIMES:10:5)3
WRITE(BINARY_MSE/COUNT_TIMES:10:6)%
WRITE(¢{COUNT_TIMES%SDLA] - SGR(BIHARY_MSE))/COUHT_TIHES:iE:G)3
WRITELK{COUHT_FREQ[AJ:Q,K_kVE[d]!COUHT_TIHES:13:4 bR

END; £END SUB}



{ﬂiﬁ%ﬁ#ﬁ*##!ﬁ##ﬁﬁki*#ﬁ#**%**##ik##!l##*ﬁ**%ﬁ%#i}
¢#%# SUBROUTINE READ DATA & SET PARAMETER #%%1
{i*###ﬁ####%%#%##&#ﬁ#i##i%####%%%#%%ﬁtﬁ##ﬁﬁﬁﬁ**}

PROCEDURE VALUE_IN_MATRIC_RTN}

Var

{ljl l_PP.RLR’A;Ci.CE.K H {H'LEEEI‘x
i _helta:integeri
SYY ¢ REAL

norm ireslg

begin {PROCEDUREY

i_beltat=1i_vrb-1_slphs}
FOR J :=1 TO I_VRE D0
¥_MEANCJI := O
{HEXT J%
far 1:=1 to {_count do
begin
far Ji=1 to i_vrb do
begin
if i=1 then
begin
zl1,37 =1}
z_t04,17:=14
end
alae
begin
g b0 11i=xl1, 11
endj fEND IF}
1_mean{j].=1[{gj]l{_caant+z_mean[33:

andt INEXT d1

289
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endf ENEXT 11

(siaasss  Minuz Matriz X with Mean FEEREEEEEEAREEEY

far {1 = 1 ta {_count da
begin
for | i= 2 to i_vrb da
bagin

201,47 ¢= 2l1,1] - z_meanl It
2 t03:17 3= 201,438
end}

and}
fEgggzspesaes  Build Metriz ¥'X FEREERTEERREREEEEEY

ri := l_vrb t ol = 1 _counti
c¢2 t= i_vpb § p2 1= {_counbi
fap 1 =1 to rl DO
far 1 t=1 ta cl
begin
x_x[1,]1 = 0}
for k =1 to el na
x xl1,47 ¢= x_£01,%k1 % =%, J1 + =_x(i. 404
fnext ki
end} fnext j}
fnezt 1}

[ ]
Lo}

EIGEN{I_VRBY§



T T i it
f¥% MATRIX Y %Y
fEEREERiE DR R

aum_y = 01 aum_yy := 0f ayyi= 0
for § t= 1 to [_count 4]

BEGIN
yLi1 = 0y
fap 1 = 2 to i_wvrbk do
bagin
y[41 := y[41 4 bLil#x(i,ilf
endf

narmal{narmj

norm = normEatd_norm + mean_narmi
y[J] = yLd] + normi

aum_y (= sum.y + yLili

sum_yy := sum_yy + yLJIxYLJd14§

syy := aum_yy - (sum_yIE(SUK V)% _slpha / I_count}

fREpEpsaiERd Bulld Mairix Y'Y  3REsiiiiibmbmniunn}

rl t= i_veh § cl i= {_counti

c? =1 { r2 i= {_countj

far

{ t=1+torl DO

hegin
x_y[1] = 04

far k =1 to cl jils]
begin
g yli3 1= g _404,k] * ylkI + x_y[i14

endi

291



- fnext kl
fnezt I}
endi fnext {2

END§ fend aubd

feEaprsarbnn R R R R R )
f#%% CSUBROUTINE INVERSE MATRIX  ®&x}
{EEpsmpnano o R R R R R

PROCEDURE INVERSE_MATRIC_RTNj

VAR 1,d.K:L.M,N,0,Q ¢ INTEGER]
RATIO,TEXP ¢ REALj
DX_X : ARRAY[1..5.1..101 OF REAL}

BEGQIN {PROCEDURE

N := 2%I_VEB}
"FOR 1 :=1T05 DG
FOR d:= 1 TQ 10 B8
DE_XCI.d7 :=0.0¢
£NEXT d3
{NEXT Il
fap 1 =1 to I_veb DO
BEGIK
fop } t=1 to I_vrk DO
d¥_x[1,31 = x_=[1:33}
{NEXT dJ}
DY_X[I1,Jd+411 = 1.0%
ENDj

FOR ! := 1 TO I_VRB DO



BEGIN

K:=0%
IF DX _XCI,I13 <> 0.0
BEGIN
IF DX_X[I,11 <{¥ 1.0
BEGIN
RATIO := 1/DE_X[I,11¢
FORJ =1 TON DO
DE_XCI,.d] = DYX_X{I.d1 # RATIC

THENX

THEN

ENDj§
FOR J t=1 to {_vrh DO
IF (J <> Iy AND (DE_X[J,11 < 0.0
BEGIN
RATIO
FOR L ¢
BEGIK

t= DE_X0d. 11}
78 X/ /B0

1}

THEXK

DY _¥[J, L) ¢= DX _XOJ,L] - DE_X[I,LI®RATIO;

IF ABS{DX_X[J,L1y < 1E-07
DY_Y{J,L3 = 0.04
END
END
END
ELSE
BEGIK
= +1it
d = 01
WHILE J { I_VRE DO
BEGQIN
d 1= d + 1%
IF {DX_X[J, 11
J:=I_VRE
ELSE

I
e

{¥0.0) OR (J>I_VER)

THEK

THEN



294

Hi=K+1}
EXD§
J:=04
IF K <= I_VRB-I THEK
BEGIN
FOR J := 1 TO K DG
BEGIN
TEMP := DX _X[I.d1i
DX_¥CI,d31 ¢= DE_X[I+K.Jd3H
DY_X[I+K,Jd1 ¢= TEMPj
ENDj
IF D¥_X¥[I,11 <> 1.0  THEN

DE_¥[1,d1 := DY _X[I,d] % RATIOf
ENDt
FOR J t= 1 to i_wverh DO
IF ¢J <> 1) AND (DE_X[J.1] &> 0.0} THEN

BEGIN
RATIO := DE_XLJ, 11§
FOR L= 1 TO K DO
BEGIN
DY_¥[J,L] := DY_X[J,L] - DX_XCI,LIRRATIO;
IF ABS¢DYX_X[Jd,L1) < 1E-07 ‘THEK
DX_¥[J;L] = 0.0t
EKD
EKD
EHD
END}

{END IF}

WRITEC'LOOP —=> "oI¢" 72

[4a]
ot
-



FOR @ := 1 TO I_VRE DO
BEAIN
CFOR J :=1 TON DO
WRITE(DY_X[Q,d1:10:8)1
WRITELNIWRITEC''215)4
END§
WRITELN}
END}
LNEXT 13
FOR I := 1 TO I_VRE IO
BEQIN
FOR J := I_VRB+1 TO N DO
WRITE(DE_XCI,d1:1028)1
WRITELN;
END;
END§

{%*&%*%%&%%*#%#%#ﬁi#%%#%ﬁﬁ%##ﬁ##ﬁ%ﬁ#ﬁ}
£33 SUBROUTINE FIND EQUATION R
{%%%%%%%!%%##ﬁ#%#ﬁ#%#%#%#ﬂ%&#ﬁti#ﬁ#ﬁi}

PROCEDURE CROSS_MATRIC_RTNI

VAR 1,4, ¢ INTEGER}
B_CONST @ REALY

BEGQIH
b_conat := 0f v.mar = 0t v_mae := 0}
for 1 :=14%o I_wreh DO
BEGIK
BLI1 = O
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for 4 t=1 to I_vrb Jife]
BC1] := BL11 + Ve _z[i,3] % x_yL 314
e

END§ fMEXT I}
E_conat (S sum_y/i_counti
for { =72 to i_vrk DO

h_Conat := b_conat - bl i11#x_meanlilj
fnexzt 11
gar =01
FOR I =1 T0O I_wrb DO

g6R += G5R + BLIT® X_YOIIM

™
pid
v_MEE i= (Sum_yy—SSR)!{X_CES&T—I_vvh):

ENDi £END SUBY



IS TP T rIrIRrTTIIiiiTiiiiriiiirrribriiirrdl
{#%% SUBROUTINE PRINT ANOVA FOR OLS  ®¥%}
sk bbboEbBE R RO
PROCEDURE PRINT_RESULT_RTHN}

BEGIH {PROCEDURE}

WRITELN(' ')
WRITELNC 'ANOVA' 13031
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WRITELN('——- S ety

WRITELN(' SOV DF 58 MS F');

WRITELN('——- - - ——="33
WRITE(' SER')Y

YRITE{I vrB19)
WRITE{SER:20: 321

YRITE(' SSE')

WRITE(I_COUNT-I_vrbi83i

WRITE(SUM_YY-55R220:3}}
WRITELM{V_MSE:15:831

WRITELN¢ -~ -
WRITE(' TOTAL')S
WRITE(I_COUNT: &)1

WRITELN(SUM_YY:20:8)1

N Y

WRITELH(T

END§ {END SUB}

1);



e T Tt T r b
£3%% MAIN ROUTINE *a%l
fEmissssb bR RY

BEAIK
clracri
HYE_MSE := 03 TZE_MSE := 0f HE MSE 1= 0j BINARY MSE
HYB VAR != 0f TZE_VAR t= Of HK_VAR := O} BINARY VAR :
HEB_BIAS:= 0f TZE_BIAS:= 0} HE_BIAS:= Of BINARY_BI
FOR 1 :=1TC 4 oa

L
I I
Lo R o
g ..

e
Lra
wn
]
2
—

BEGIX
COUNT_FREQLID := 0f
L1l t= 0t
E_AVELI] t= 0t
EHD}

WRITELN¢ 'METHOD':12, "AVAR":12, "ABIAS ':10, "AMSE':10, "8D":10,
"TIMES(MIN}Y':17,'K" 15}
I¥ := 11§}
FOR COUNT_TIMES := 1 TO SIM _TIMES 1O
BEGIN ’
gnlieln 'Round = ";count_timsslj
S 1M _NORMi
VALUE_IN MATRIC_RTH}
INVERSE_MATRIC_RTHI
CROSS_MATRIC_RTHY
Ridge_method]
END} £NEXT COUNT_TIMESY
WRITELNC' '
WRITE( 'RDTMSE between hkb “and Binary = '140)1 _
WRITELN¢ (hkb_MSE - binary MSE)/binapy MSE % 100:6:3 ,° ')
WRITE('RDTMSE between Tze-fan Lee and Binary = '1401%

298



EXD.
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WRITELN{ {tze MSE - binary_MSE)/binary MSE ® 100:6:3 ' 2')3
WRITE('RDTMSE between hk and Binary = ":140)§

WRITELE¢ (hk_MSE - binapy_MSE)/binary MSE # 100:6:3 ' &')§

WRITEZLE; WRITELN]

WRITELN(C 'NORMAL ¢ MEAN = ',MEAN_NORM,' STD = ',STD_NORM:G:3,' )');
WRITELN¢ 'AMOUNT OF INDEPENDENT VARIABLE = ' I_VRB-1)i

WRITELN( 'AMOUNT OF OBSERVATIONS ', 1_COUNT)}

WRITELN( 'AMOUNT OF MULTICOLINEARITY ' MULTI_CORR:5:3);
WRITELN( *BELTA FROM EIGEN " USE_EIGEN)}  °

]
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