The original matrix x[k] [k] is overwritten with its inverse matrix.

Therefore, x[k][k] is output as the global variable.
The computational procedure is as follows:

11
A= ( s ) is taken as an example.
1
A and [ are put together.
1 1 10
A= ( )
1 5 01

The element of 2th line and 1st column becomes zero by subtracting the 1st line from the

2nd line.
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Moreover, the element of 1st line and 2th column becomes zero by subtracting the 2nd line

divided by 4 from the 1st line.

11 1 0 11 1 0 10 2 -3
I I L T R
0 4 -1 1 01 - 0

Thus, the inverse matrix of A, denoted by A~!, is given by:

5 _1
-1 _ 4 4
-4

Ny
N,

-

Iy
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b 1
1 — =0 1 - - 0
(a b1 0) = [ a a ] = ( a a ]
cdo 1) O {4 ) @ g g2 ¢
a a
b 1 d b
== (1 a a 0 ] - [1 0 ad — bc " ad — be
(1ii) ¢ a (iv) _ a
01 ad — bc ad - bc 01 ad —bc ad - bc

(1) Divide the 1st line by a.

(i1) Subtract the 1st line times ¢ from the 2nd line.

(iii) Divide the 2nd line times .
ad — bc

b
(iv) Subtract the 2nd line times — from the 1st line.
a
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A:nxk b: kx1
Yo anb;
Shaayb;| . -

Ab = : , 1l.e., the ith element of Ab is ijl a;jb;
St awjb;

4{ Matrix X Vector }7

. #include<stdio.h>
. #include<math.h>

1
2

3:

4: void main(Q)

5: {

6 int 1i,j,k;

7 double x[10],a[10][10],b[10];
8
9

. a[1][1]=1.0;
10: al[1][2]=1.0;
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:

al2][1]=a[1][2];
al[2][2]=5.0;

b[1]=1.0;
b[2]=2.0;

k=2;

for(i=1;i<=k;++i){
x[1]=0.0;
for(j=1;j<=k;++j){
x[i]+=al[i][j1*b[]];
}
printf("%10.31f\n",x[i]);
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A:nxk B: kxm

k k k
ZL=1 airbr ZLzl aythb, - ZL=1 arbim
k k k
)y L=1 aybr 2 L=1 ayybp, - X L=1 ar by
AB = . . . 2
k k k
)y =1 anrbr ZLzl antbry -0 ) L=1 Anrbim

1.e., The (i, ])th element of AB is lei:l aiLbLj = ailblj + aizsz + -+ aikbkj
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OLS

#include<stdio.h>
#include<math.h>

double xx[100][100];

—_ =
—_ O

12:

R A U > s

void main(Q)

{

/ o
1S

double x[1000][100],y[1000],b[100],xy[100];
int i,j,k,m,n;
void inverse(int k);

input: x[1000][100],y[1000],n,k
output: b[100]
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19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:

35:
36:
37:
38:

FILE *fn;

fn=fopen("data.txt","r");

for(m=1;m<=n;++m) {
fscanf(fn,"%1£f",&y[m]);
for(j=1;j<=k;++j) fscanf(fn,"%1£f",&x[m][j]);
if(m !'= n) fscanf(fn,"\n");

}

fclose(fn);

for(i=1;i<=k;++i){
xy[i]=0.0;
for(m=1;m<=n;++m) xy[i]+=x[m][i]*y[m];
}
for(i=1;i<=k;++i){
for(j=1;j<=k;++j){
xx[1][j]=0.0;
for(m=1;m<=n;++m) xx[i][jl+=x[m][i]1*x[m][j];
3
}
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39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:

inverse(k);
for(i=1;i<=k;++i){
b[i]=0.0;
for(j=1;j<=k;++j) bl[il+=xx[i]1[j1*xy[]j];
}
printf("Regression Coeff.:\n");
for(i=1;i<=k;++i) printf("%15.71f",b[i]);
fn=fopen("res.txt","w");
fprintf(fn,"Regression Coeff.:\n");
for(i=1;i<=k;++i) fprintf(fn,"%15.71£",b[i]);
fclose(fn);
}
/7’: __________________________________________________________ %
void inverse(int k)
{
double al,a2;
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59: int i,j,m;

60:

61: for(i=1;i<=k;i++){

62: al=xx[i][i];

63: xx[1][1i]=1.0;

64: for(j=1;j<=k;j++) xx[i][jl=xx[i][j]/al;
65: for(m=1;m<=k;m++) {

66: if(m '= 1){

67: a2=xx[m][i];

68: xx[m][1i]=0.0;

69: for(j=1;j<=k;j++) xx[m][jl-=a2*xx[i][j];
70: }

71 }

72: }

73 }

For the regression model: y = X3 + u, the OLS estimator is given by 8 = (X'X)~'X’y.

y: nx1, X: nXxk, B kx1, u: nx1
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e In Lines 20 — 27, y and X are input from the text file data.txt, which are stored as
y[m] in Line 23 and x[m] [j] in Line 24. fn in Lines 20, 21, 23 — 25, 27 should be the
same name.

e In Lines 29 — 32, X"y is computed as xy[i] .

e In Lines 33 — 38, X’X is computed as xx[1][j] .

e InLine 40, (X’X) !is computed as xx[1][j] . Thatis, xx[1][j] is overwritten from
X’X to (X’X)! in Line 40.

e InLines 41 —44, (X’X)"'X’y is computed by multiplying xx[i][j] by xy[i] , which
is 3, stored in b[i] .

e In Lines 46 and 47, the OLS estimate b[i] is shown in the screen.

e In Lines 20 and 49 — 52, the OLS estimate b[i] is stored in the text file res.txt.
fn in Lines 20, 49 — 52 should be the same name.

e "r" in Line 21 indicates “read”, and "w" in Line 49 indicates “write”.
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