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GAUSS

GAUSS |

procedure

X procedure rndx2
df df=1.5 df=0

proc rndx2(r,df,seed);

local x,x2,ss;

if df<=0 or x-floor(x)/=0;
errorlog “Df must be a positive integer.”;
end;

endif;

rndseed seed;

x=rndn(r,df);

X2=X.*X;

ss=sumc(x2";

retp(ss);
endp;
df
"Df must be a positive integer.”
floor 0
0
ceil
round floor

endif



| errorlog
print

errorlog print proc

new; cls;

print rndx2(100,1.1,1000);
df=1.1

Df must be a positive integer.

Currently active call: rndx2 [7]

proc
GAUSS []
rndx2 proc
GAUSS df=1.1
round(x)
ceil(®) 00
floor(x) 00
trunc(x)
round(1.6) -2, ceil(1.6)-2, floor(1.6)-1, trunc(1.6)=1,
round(1) -1, ceil()-1, floor(1) -1, trunc(1)=1,

round(-1.6) --2, ceil(-1.6)--1, fllor(-1.6) --2, trunc(-1.6)=-1

( )
if ;
errorlog "O "
end;
endif;
end;
GAUSS

proc



new; cls;
print rndx2(10,2.1,1000);

proc rndx2(r,df,seed);
local x,x2,ss;
if df<=0 or x-floor(x)/=0;

retp(0);
else;
rndseed seed;
x=rndn(r,df);
X2=X.*X;
ss=sumc(x2";
retp(ss);
endif;

endp;

Df must be a poitive integer.

0.00000000
retp
GAUSS False
False
retp(“.”);
proc(4) retp(0,0,0,0)
If endif

If else endif

endp

proc

errorlog “Df must be a poitive integer.”;

endif

retp(0)

end

false



retp(0,0,..,0)

errorlog print
proc procedure
proc
goto
proc goto
rndx2 proc
proc

proc rndx2(r,df,seed);
local x,x2,ss,ret;
if df<=0;
goto errormsg(11);
elseif df-floor(df)/=0;
goto errormsg(12);
else;
rndseed seed;
x=rndn(r,df);
X2=X.*X;
ss=sumc(x2";
retp(ss);
endif;
errormsg:
pop ret;
if ret==11;
errorlog "Df must be positive.";
endif;
if ret==12;
errorlog "Df must be an integer.";
endif;
retp(0);
endp;
procedure

goto



goto
goto
errormsg:
errormsg
df
12
retp(ss)
retp(0) False
errormsg:
ret
11 Df must be positive.

be an integer

endif retp(0) False
goto
retp
proc
gosub
retp proc
retp(ss) proc

end

pop

ret

0

goto label label:
df
11
errormsg:
proc
pop
ret
12 Df must
retp
pop
ret



proc

proc rndx2(r,df,seed);
local x,x2,ss,ret;
if df<=0;
goto errormsg("Df must be positive.");
elseif df-floor(df)/=0;
goto errormsg("Df must be an integer.");
else;
rndseed seed;
x=rndn(r,df);
X2=X.*X;

ss=sumc(x2";

retp(ss);
endif;
errormsg:
pop ret;
errorlog ret;
retp(0);
endp;
proc
ret
false
errormsg:
goto
errormsg: pop ret;
goto

errorlog

print

pop

errorlog



goto ;

pop ;

proc

proc

new; cls;
x={123,456,789}
print shuffle(x);

proc shuffle(x);
local m;
if hasimag(x);
errorlog "Input matrix must be real.";
end;
else;
x = real(x);
endif;
m=vecr(x)~rndn(rows(vecr(x)),1);
m=sortc(m,2);
m=m[.,1];
print m;

m=reshape(m,rows(x),cols(x));

retp(m);
endp;
proc
hasimag
True else
end endif end
False else endif

endif



errorlog end

real

hasimg real

GAUSS
vecr
Standard Normal
reshape
if ismiss(x);
errorlog "Data X has missing value(s).";
end;
endif;
ismiss
ismiss(x) if True errorlog
endif
packr
enif
if ismiss(x);

errorlog "Delete the row(s) with missing value(s).";

end



x=packr(x);
endif;

missrv

if ismiss(x);
errorlog "Each missing value is replaced by 0.";
x=missrv(x,0);

endif;

shuffle

new; cls;
x={123,456,7.9}
print shuffle(x);

proc shuffle(x);
local m;
if ismiss(x);
errorlog "Each missing value is replaced by 0.";
x=missrv(x,0);
endif;
m=vecr(x)~rndn(rows(vecr(x)),1);
m=sortc(m,2);
m=m[.,1];
m=reshape(m,rows(x),cols(x));
retp(m);
endp;

Each missing value is replaced by 0.

7.0000000 0.00000000 5.0000000

9.0000000 6.0000000 4.0000000

3.0000000 1.0000000 2.0000000
packr(x)

missrv(x,0)



GAUSS

if rows(x)/=1 or cols(x)/=1;
errorlog "Error: Parameter must be a scalar";
end;

endif;

GAUSS

GAUSS

Procedure
proc

procedure procedure

new; cls;
a=100;
print perc(0.25);

proc perc(X);
local p;
p=x*a;
retp(p);
endp;

25.000000
100
proc a=100 proc
proc
a=100



proc

GAUSS

proc

new; cls;

print perc(0.25);

proc perc(X);

local a,p;
a=100;
p=x*a;
retp(p);
endp;
a
a
p a
Variable not initialized
procedure
proc fn

f( 1 2) l3 23 9 1 2 27

gradient Hessian

new; cls;
fn f(X)=x[1]"3+x[2]"3-9*x[1]*X[2]+27;

fn g(X)=(3*x[1]"2-9*X[2])~(3*X[2]*2-9*X[1]);

proc
proc
100
procedure
procedure
proc fn
procedure

proc fn



fn h(x)=(6*x[1])~(-9) | (-9)~(6*x[2]);

beta0={10,10};

betamin=min(&f,&g,&h,beta0);

print betamin;
[*
** Minimization by simple Newton step with gradient and Hessian
** (C) Copyright 1999-2002 Yosuke Amijima. All Rights Reserved.

**

**  PROC MIN

**  FORMAT

wx beta = min(&f,&g,&h,beta)

** INPUT

** &f - pointer to a procedure(or a function) of the objective function
fal to be minimized.

** &g - pointer to a procedure(or a function) of its gradient vector.
fal Notice that this is a row vector.

** &h - pointer to a procedure(or a function) of its Hessian matrix.
xx beta - vector of start values

%k

**  OUTPUT

** beta - vector of parameters at minimum

** Remarks: You could change step size(step), maximum number of iterations
**(maxiter) and convergence tolerance(tol) and/or start values to get vector at
** minimum.This is a prototype procedure of minimum. You could upgrade it.
"ok
*/
proc min(&f,&g,&h,beta);
local step, maxiter, tol, i, f:proc, g:proc, h:proc;
step=1;
maxiter=1e+3;
tol=1e-5;
i=1;
do while i<=maxiter;

print f(beta)~beta’;



if abs(g(beta)) < tol;
break;
endif;
beta = beta - step*(g(beta)'/h(beta));
i=i+1;
endo;
print; print /rz "# of iterations="i-1;

retp(beta);
endp;
-1127.0000 10.000000 10.000000
-122.66456 5.8823529 5.8823529
-9.7897612 3.9478879 3.9478879
-0.31549144 3.1835238 3.1835238
-0.00090256401 3.0100031 3.0100031
-9.8803525e-009 3.0000331 3.0000331
7.1054274e-015 3.0000000 3.0000000
# of iterations= 7.0000000
3.0000000
3.0000000
If
gradient Hessian
proc max f
procedure
fn keyword
iteration le+3 gradient

step*g/H;

le-5

proc



gradient Hessian

gradp hessp

g h beta
iteration beta
iteration iteration
beta
f(x) gradient Hessian gx) hXx) 1
beta0
x proc max
betamin print
f:proc, g:proc, h:procO
f
:proc, :fn, :-keyword fn
proc procedure
proc procedure
n
proc ( , );
local ‘proc, X
procedure
proc fn
proc(n) Ise(y,x) procedure procedure
procedure
oLS Ridge
datafile9.txt Prof.Lin[2001] longley.txt

Ise(y,x) procedure

procedure

new; cls;

k s2hat varb
ridge



load data[17,7] = d:datafile9.txt;
data = data[2:17,.];

y=datal.,7];
x=ones(rows(data),1)~data[.,1 2 3 5];

{b,se,t,shat,df,r2,k,s2hat,varb}=Ise(y,x);
{c,br,ser}=ridge(x,y,k,s2hat,b,varb);

print "OLS regression:";

print "
print" Coefficient

print "

print b~se;
print;
print "c(Hoel,Kennard and Baldwin)=" c;

print "Ridge Regression:";

print " "

print" Coefficient Std Error";
print" "

print br~ser;

proc(9)=Ise(y,x);
local b,uhat,n,k,df,s2hat,shat,varb,se,t,r2;
b=inv(X'xX)*x'y;
uhat=y-x*b;
n=rows(x);
k=cols(x);
df=n-k;
s2hat=uhat'uhat/df;
shat=sqrt(s2hat);
varb=s2hat*inv(x'x);
se=diag(sqrt(varb));
t=b./se;

Std Error™;

r2=1-uhat'uhat/(y'(eye(n)-1/n*ones(n,1)*ones(n,1)")*y);

retp(b,se,t,shat,df,r2,k,s2hat,varb);
endp;



proc(3)=ridge(x,y,k,s2hat,b,varb);
local c,br,w,vbr,ser;
c=(k-1)*s2hat/(b'b);
br = inv(x'x+c*eye(k))*X'y;
w=inv(eye(k)+c*inv(x'x));
vbr = w*varb*w";
ser=sqrt(diag(vbr));
retp(c,br,ser);

endp;

OLS regression:

Coefficient Std Error
1169087.5 835902.44
-576.46430 433.48748
-19.768071 138.89276
0.064393974 0.019951886
-0.010145254 0.30856947

c(Hoel ,Kennard and Baldwin)= 1.3033358e-006

Ridge Regression:

Coefficient Std Error
383946.41 274523.27
-169.31733 142.41137
-74.271670 127.62128
0.050485564 0.014228889
0.10747194 0.28500166

{b,se,t,shat,df,r2,k,s2hat,varb}=Ise(y,x); {c,br,ser}=ridge(x,y,k,s2hat,b,varb);
Ise k,s2hat,varb

ridge procedure



{b,se,t,shat,df,r2,k,s2hat,varb}=Ise(y,x);
O00o0000Ooooooal

b, k,s2hat,varb
!
{c,br,ser}=ridge(x,y,k,s2hat,b,varb);

procedure procedure
procedure
ridge procedure Ridge br
Standard Error ser procedure
print
Hoel = Kennard = Baldwin[1975] c= %
br=(X'X+cl)*Xy (I+c(X’X)D*b
Var(bg)=(1+c(X’X) 1) Var(b)(I+c(X’X))* w Var(b)w’
w=(1+c(X’X)™1)?
Ridge Standard Error oLS

df=n-k df=n-k-1
Ridge
OoLS Multicollinearity

Hoel=Kennard=Baldwin[1975]

OLS
procedure
1,2,35
procedure
print OoLS se Ridge br ser
procedure
{1}
procedure

{1}



proc

ridge procedure procedure

procedure
proc format
GAUSS
Format

printfm

printfmt

Fomat



