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proc cma(x);

local n,k,m,i,m1,m2;

n=rows(x); k=cols(x);

m=zeros(n-4,k);

i=1;

do while i<=n-4;
m1=(x[i,.]+x[i+1,.]+x[i+2,.]+x[i+3,.])/4;
m2=(x[i+1,.]+x[i+2,.]+x[i+3,.]+Xx[i+4,.])/4;
m[i,.]=(m1+m2)/2;

i=i+1;

endo;

retp(m);
endp;

12
12

x[i, J+x[i+1,.]+ ... +x[i+11,.] sumc(x[i:i+11]) x[i+1,.]+x[i+2,.]+ ...
+x[i+12,.] sumc(x[i+1:i+12])

proc cmal2(x);
local n,k,m,i,m1,m2;
n=rows(x); k=cols(x);
m=zeros(n-12,k);
i=1;
do while i<=n-12;
ml=sumc(x[i:i+11])/12;



m2=sumc(x[i+1:i+12])/12;
m[i,.]=(m1+m2)/2;
i=i+1;
endo;
retp(m);
endp;

6.1

Bollinger Band

proc bollinger(x,k);
local m,i,j,sig;

/* MA(K) calculation */
m=zeros(rows(x),cols(x));
i=k;
do while i<=rows(x);

=1
do while j<=k;
m[i,.J=m[i,.]+x[i-k+j,.];
=it
endo;
i=i+1;
endo;
m=m/K;
m[1:k-1,.]=miss(m[1:k-1,.],0);

[* sigma calculation */
sig=zeros(rows(x),cols(x));
i=k;
do while i<=rows(x);

sig[i]=sd(x[i-k+1:i,.]);

i=i+1;

I+



endo;
sig;
retp(m~(m+2*sig)~(m-2*sig));

endp;

proc sd(x);

local n,sum,i,xbar,s2,s;

n=rows(x);

sum=0;

i=1;

do while i<=n;
sum=sum-+x[i,.];
i=i+1;

endo;

xbar=sum/n;

s2=sumc((x-xbar)”~2)/n; @ Divided by n. @

s=sqrt(s2);

retp(s);

endp;

sd
sd stdc
(m+2*sig) (m-2*sig)

95

proc wma(x,k);

local w,m;,i;
w=sega(1,1,k)/sumc(seqga(1,1,k));

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

90%

n-1

k,k-1,k-2,k-3,k-4,...

procedure



i=k;

do while i<=rows(x);
m[i,.]=w'x[i-k+1:i,.];
i=i+1;

endo;

m[1:k-1,.]=miss(m[1:k-1,.],0);

retp(m);

endp;

w={0.1,0.2,0.3,0.4};

proc gwma(x,w);
local k,m;,i;
k=rows(w);
m=zeros(rows(x),cols(x));
i=k;
do while i<=rows(x);
m[i,.]=w'x[i-k+1:i,.];
i=i+1;
endo;
m[1:k-1,.]=miss(m[1:k-1,.],0);
retp(m);
endp;
1 {1/15,2/15,3/15,4/15,5/15}

w=(1/15) | (2/15) | (3/15) | (4/15) | (5/15);
GAUSS

{wi,wo,ws,... } - { . W3, Wy, Wy Wy, Wa, ... };



proc symwma(x,w);

local t,k,b,i,m;

t=rows(x);

k=rows(w)-1;

b=zeros(2*k+1,1);

b[k+1]=w[1];

i=1;

do while i<=k;
b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;

endo;

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

i=k+1;

do while i<=t-k;
m[i,.]J=b'x[i-k:i+k,.];
i=i+1;

endo;

m[1:k,.]=miss(m[1:k,.],0);

m[t-k+1:t,.]=miss(m[t-k+1:t,.],0);

retp(m);

endp;
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> j"a; =0 for m=12.k
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{a,,a4,8.5,8.4,8.3,8.5,8.1,80,81,8,83,84,35,86,87}
320[-3,-6,-5,3,21,46,67,74,67,46,21,3,-5,-6,-3]
(-7)%(-3) (-6)%-6) (-5)%-5) (-4°(3) (-3)*%(21) (-2)*(46)
(-1)%67) 0%(74) 1%(67) 2°%(46) 3%(21) 4%3) 5%-5) 6%(-6) 7%(-3) 320

proc spencer15(x);
local w,t,k,b,i,m;
w={74,67,46,21,3,-5,-6,-3}; w=w/320;
t=rows(x);
k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];
i=1;
do while i<=k;
b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;
endo;
m=zeros(rows(x),cols(x));
i=k+1;
do while i<=t-k;
m[i,.]=b'x[i-k:i+k,.];
i=i+1;
endo;
m[1:k,.]=miss(m[1:k,.],0);
m[t-k+1:t,.]=miss(m[t-k+1:t,.],0);

retp(m);
endp;
w={3,4,-1}; w=w/9; Spencer
1 [-1,4,3,4,-1] k=3 (-2)%(-1)
(-1%(4) 0%3) 1%(4) 2°(-1) k=

(271 (14 0*3) 1*4) 2%(-1) k=1 (-2(-1) (D@ 0(3) 1(4)



2(-1)

Spencer
my C €
{1/5,1/5,1/5,1/5,1/5}
(-2X(1/5) (-1} 1/5) 0Y(1/5) 1r(@a/) 2Yass)
Spencer
Henderson13
Henderson13
k
min )" (A%a(i))?

Wher_(;A3a(i) =a(i)-3a(i-1)+3a@i-2)-a(i -3
a(i) = c(k)[(k+D*=i’][(k+2)* =i?][(k +3)° —i?][3(k + 2)>* —-16-11i*]

c(k) a(i)
Spencer k=3

proc henderson13(x);
local w,t,k,b,i,m,wl,w2,w3,w4,w5,w6;
[* Symmetric part in the middle */
w={0.24006,0.21434,0.14736,0.06549,0,-0.02786,-0.01935};
t=rows(x);
k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];
i=1;
do while i<=k;
b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;
endo;

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



i=k+1;

do while i<=t-k;
m[i,.]=b'x[i-k:i+k,.];

i=i+1;

endo;

/* Asymmetric part at end points */

w1={-0.09186
w2={-0.04271
w3={-0.01603
w4={-0.00813
W5={-0.01099

W6={-0.01643

,-0.05811,0.01202,0.11977,0.24390,0.35315,0.42113};
,-0.03863,0.00182,0.07990,0.17436,0.25392,0.29223,0.27910};
,-0.02487,0.00267,0.06784,0.14939,0.21605,0.24144,0.21540,0.14810};
,-0.02019,0.00413,0.06608,0.14441,0.20784,0.23002,0.20076,0.13024,0.04483};
,-0.02204,0.00330,0.06626,0.14559,0.21004,0.23324,0.20498,0.13547,0.05108,-0.01694};

,-0.02577,0.00127,0.06594,0.14698,0.21314,0.23803,0.21149,0.14368,0.06099,-0.00532,-0.03401};

m[1,.]J=rev(wl)'x[1:k+1,.]; m[t,.]=wl'X[t-k:t];

m[2,.]=rev(w2)'x[1:k+2,.]; m[t-1,.]=w2'x[t-k-1:t];
m[3,.]=rev(w3)'x[1:k+3,.]; m[t-2,.]=w3'x[t-k-2:];
m[4,.]=rev(w4)'x[1:k+4,.]; m[t-3,.]=w4'x[t-k-3:1];
m[5,.]=rev(w5)'x[1:k+5,.]; m[t-4,.]=w5'x[t-k-4:1];
m[6,.]=rev(w6)'x[1:k+6,.]; m[t-5,.]=w6'x[t-k-5:1];

retp(m);

endp;

Henderson

(5,7,9,15,17,23)
Henderson

proc henderson5(x);

local w,t,k,b,i,m,wl,w2;

/* Symmetric part in the middle */
w={0.558,0.294,-0.073};

t=rows(x);

k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];

i=1;

do while i<=k;
b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];

i=i+1;

endo;



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

i=k+1;

do while i<=t-k;
m[i,.]J=b'x[i-k:i+k,.];
i=i+1;

endo;

/* Asymmetric part at end points */
w1={-0.073,0.403,0.670};
w2={-0.073,0.294,0.522,0.257};
m[1,.]J=rev(wl)'x[1:k+1,.]; m[t,.]=wl'X[t-k:t];
m[2,.]=rev(w2)'x[1:k+2,.]; m[t-1,.]=w2'x[t-k-1:t];
retp(m);

endp;

proc henderson7(x);
local w,t,k,b,i,m,wl,w2,w3;

[* Symmetric part in the middle */
w={0.412,0.294,0.059,-0.059};
t=rows(x);
k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];
i=1;
do while i<=k;

b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;
endo;
m=zeros(rows(x),cols(x));
i=k+1;
do while i<=t-k;
m[i,.]J=b'x[i-k:i+k,.];
i=i+1;
endo;

[* Asymmetric part at end points */
w1={-0.034,0.116,0.383,0.535};
w2={-0.054,0.061,0.294,0.41,0.289};



w3={-0.053,0.058,0.287,0.399,0.275,0.034};
m[1,.]J=rev(wl)'x[1:k+1,.]; m[t,.]=wl'x[t-k:t];
m[2,.]=rev(w2)'x[1:k+2,.]; m[t-1,.]=w2'x[t-k-1:t];
m[3,.]=rev(w3)'x[1:k+3,.]; m[t-2,.]=w3'x[t-k-2:];
retp(m);

endp;

proc henderson9(x);
local w,t,k,b,i,m,wl,w2,w3,w4;

[* Symmetric part in the middle */
w={0.33,0.267,0.119,-0.010,-0.041};
t=rows(x);
k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];
i=1;
do while i<=k;

b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;
endo;
m=zeros(rows(x),cols(x));
i=k+1;
do while i<=t-k;
m[i,.]J=b'x[i-k:i+k,.];
i=i+1;
endo;

[* Asymmetric part at end points */
w1={-0.156,-0.034,0.185,0.424,0.581};
w2={-0.049,-0.011,0.126,0.282,0.354,0.298};
w3={-0.022,0,0.12,0.259,0.315,0.242,0.086};
w4={-0.031,-0.004,0.12,0.263,0.324,0.255,0.102,-0.029};
m[1,.]J=rev(wl)'x[1:k+1,.]; m[t,.]=wl'x[t-k:t];
m[2,.]=rev(w2)'x[1:k+2,.]; m[t-1,.]=w2'x[t-k-1:t];
m[3,.]=rev(w3)'x[1:k+3,.]; m[t-2,.]=w3'x[t-k-2:];
m[4,.]=rev(w4)'x[1:k+4,.]; m[t-3,.]=w4'x[t-k-3:1];
retp(m);



endp;

proc henderson15(x);
local w,t,k,b,i,m,wl,w2,w3,w4,w5,w6,W7;

[* Symmetric part in the middle */
w={0.212,0.194,0.146,0.083,0.024,-0.014,-0.024,-0.014};
t=rows(x);
k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];
i=1;
do while i<=k;

b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;
endo;
m=zeros(rows(x),cols(x));
i=k+1;
do while i<=t-k;
m[i,.]=b'x[i-k:i+k,.];
i=i+1;
endo;

/* Asymmetric part at end points */
w1={-0.079,-0.057,-0.014,0.057,0.149,0.244,0.325,0.375};
w2={-0.04,-0.039,-0.016,0.034,0.105,0.18,0.24,0.27,0.265};
w3={-0.016,-0.025,-0.013,0.027,0.088,0.152,0.202,0.221,0.205,0.159};
w4={-0.005,-0.018,-0.01,0.026,0.083,0.143,0.189,0.205,0.185,0.135,0.069};
w5={-0.005,-0.018,-0.01,0.026,0.082,0.143,0.188,0.203,0.183,0.133,0.067,0.006};
w6={-0.008,-0.02,-0.011,0.025,0.083,0.144,0.191,0.207,0.188,0.139,0.074,0.014 -

0.026};
w7={-0.012,-0.023,-0.013,0.025,0.083,0.146,0.193,0.210,0.192,0.144,0.080,0.021,,-

0.017,-0.028};
m[1,.]J=rev(wl)'x[1:k+1,.]; m[t,.]=wl'x[t-k:t];
m[2,.]=rev(w2)'x[1:k+2,.]; m[t-1,.]=w2'x[t-k-1:t];
m[3,.]=rev(w3)'x[1:k+3,.]; m[t-2,.]=w3'x[t-k-2:];
m[4,.]=rev(w4)'x[1:k+4,.]; m[t-3,.]=w4'x[t-k-3:1];
m[5,.]=rev(w5)'x[1:k+5,.]; m[t-4,.]=w5'x[t-k-4:1];



m[6,.]=rev(w6)'x[1:k+6,.]; m[t-5,.]=w6'x[t-K-5:t];
m[7,.]=rev(w7)'x[1:k+7,.]; m[t-6,.]=w7'X[t-K-6:t];
retp(m);

endp;

proc hendersonl17(x);
local w,t,k,b,i,m,wl,w2,w3,w4,w5,w6,wW7,wW8;

[* Symmetric part in the middle */
w={0.190,0.176,0.141,0.092,0.042,0.002,-0.019,-0.02,-0.009};
t=rows(x);
k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];
i=1;
do while i<=k;

b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;
endo;
m=zeros(rows(x),cols(x));
i=k+1;
do while i<=t-k;
m[i,.]J=b'x[i-k:i+k,.];
i=i+1;
endo;

[* Asymmetric part at end points */
w1={-0.081,-0.062,-0.032,0.018,0.087,0.166,0.244,0.309,0.351};
w2={-0.042,-0.04,-0.026,0.007,0.059,0.121,0.182,0.23,0.255,0.254};
w3={-0.017,-0.025,-0.02,0.004,0.047,0.101,0.152,0.191,0.206,0.197,0.164};
w4={-0.005,-0.016,-0.015,0.005,0.043,0.092,0.14,0.174,0.186,0.172,0.136,0.086};
w5={-0.001,-0.013,-0.014,0.005,0.043,0.091,0.138,0.171,0.181,0.167,0.129,0.078,

0.026};
w6={-0.003,-0.015,-0.015,0.005,0.043,0.091,0.138,0.172,0.183,0.169,0.132,0.081,

0.029,-0.012};
w7={-0.006,-0.017,-0.016,0.004,0.043,0.092,0.14,0.174,0.186,0.173,0.137,0.087,

0.036,-0.005,-0.027};
w8={-0.009,-0.019,-0.018,0.003,0.042,0.092,0.141,0.176,0.188,0.175,0.14,0.091,



0.04,0.001,-0.021,-0.023};
m[1,.]J=rev(wl)'x[1:k+1,.]; m[t,.]=wl'X[t-k:t];
m[2,.]=rev(w2)'x[1:k+2,.]; m[t-1,.]=w2'x[t-k-1:t];
m[3,.]=rev(w3)'x[1:k+3,.]; m[t-2,.]=w3'x[t-k-2:];
m[4,.]=rev(w4)'x[1:k+4,.]; m[t-3,.]=w4'x[t-k-3:1];
m[5,.]=rev(w5)'x[1:k+5,.]; m[t-4,.]=w5'x[t-k-4:1];
m[6,.]=rev(w6)'x[1:k+6,.]; m[t-5,.]=w6'x[t-k-5:];
m[7,.]=rev(w7)'x[1:k+7,.]; m[t-6,.]=w7'x[t-k-6:1];
m[8,.]=rev(w8)'x[1:k+8,.]; m[t-7,.]=w8'x[t-k-7:1];
retp(m);

endp;

proc henderson23(x);
local w,t,k,b,i,m,wl,w2 w3,w4,w5w6,w7,w8,w9,wl0,wll;

[* Symmetric part in the middle */
w={0.148,0.138,0.122,0.097,0.068,0.039,0.013,-0.005,-0.015,-0.016,-0.011,-0.004};
t=rows(x);
k=rows(w)-1;
b=zeros(2*k+1,1);
b[k+1]=w[1];
i=1;
do while i<=k;

b[k+1-i]=w[i+1]; b[k+1+i]=w[i+1];
i=i+1;
endo;
m=zeros(rows(x),cols(x));
i=k+1;
do while i<=t-k;
m[i,.]J=b'x[i-k:i+k,.];
i=i+1;
endo;

[* Asymmetric part at end points */
w1={-0.077,-0.064,-0.049,-0.028,0.002,0.039,0.084,0.133,0.1819999999999999,0.227,

0.2629999999999999,0.2879999999999999};
w2={-0.04599999999999999,-0.041,-0.035,-0.02399999999999999,-0.004,0.025,

0.06099999999999999,0.101,0.1409999999999999,0.1759999999999999,0.203,0.218999



9999999999,0.224};

w3={-0.02199999999999999,-0.025,-0.025,-0.019,-0.005,0.01799999999999999,0.049,
0.08200000000000001,0.116,0.1459999999999999,0.166,0.177,0.1759999999999999,
0.166};

w4={-0.008,-0.014,-0.01799999999999999,-0.015,0.004,0.015,0.042,
0.07299999999999999,0.103,0.129,0.1469999999999999,0.154,0.15,0.134,0.112};

w5={-0.001,-0.008,-0.013,-0.01199999999999999,-0.003,0.015,
0.04009999999999999,0.06809999999999999,0.0981,0.1211,0.1370999999999999,
0.1421,0.1350999999999999,0.1191,0.09510000000000001,0.0661};

w6={0.003,-0.006,-0.01099999999999999,-0.01099999999999999,-0.002,0.015,0.039,
0.067,0.095,0.1189999999999999,0.134,0.139,0.131,0.114,0.08799999999999998,
0.05899999999999999,0.027};

w7={0.002,-0.006,-0.01199999999999999,-0.01099999999999999,-0.003,0.015,0.039,
0.068,0.09599999999999999,0.1179999999999999,0.134,0.138,0.132,0.114,
0.08899999999999998,0.05899999999999999,0.027,0.001};

w8={0.001,-0.007,-0.013,-0.01099999999999999,-0.003,0.015,0.039,0.068,
0.09599999999999999,0.1199999999999999,0.135,0.14,0.133,0.116,0.09,0.06,0.031,
0.005,-0.015};

w9={-0.002,-0.007,-0.013,-0.013,-0.003,0.014,0.039,0.068,0.09699999999999999,
0.1199999999999999,0.137,0.14,0.136,0.1179999999999999,0.09399999999999998,
0.064,0.034,0.008,-0.01,-0.021};

w10={-0.003,-0.01,-0.015,-0.014,-0.005,0.014,0.04,0.069,0.09699999999999999,
0.1219999999999999,0.138,0.1429999999999999,0.137,0.1199999999999999,0.095,
0.067,0.037,0.01099999999999999,-0.007,-0.017,-0.019};

w11={-0.004,-0.01099999999999999,-0.016,-0.015,-0.005,0.013,0.039,0.068,
0.09699999999999999,0.1219999999999999,0.138,0.1439999999999999,0.138,
0.1219999999999999,0.09699999999999999,0.068,0.039,0.013,-0.005,-0.015,-0.016,
-0.01099999999999999};

m[1,.]J=rev(wl)'x[1:k+1,.]; m[t,.]=wl'x[t-k:t];

m[2,.]=rev(w2)'x[1:k+2,.]; m[t-1,.]=w2'x[t-k-1:t];

m[3,.]=rev(w3)'x[1:k+3,.]; m[t-2,.]=w3'x[t-k-2:];

m[4,.]=rev(w4)'x[1:k+4,.]; m[t-3,.]=w4'x[t-k-3:1];

m[5,.]=rev(w5)'x[1:k+5,.]; m[t-4,.]=w5'x[t-k-4:1];

m[6,.]=rev(w6)'x[1:k+6,.]; m[t-5,.]=w6'x[t-k-5:1];

m[7,.]=rev(w7)'x[1:k+7,.]; m[t-6,.]=w7'x[t-k-6:1];

m[8,.]=rev(w8)'x[1:k+8,.]; m[t-7,.]=w8'x[t-k-7:1];



m[9,.]=rev(w9)'x[1:k+9,.]; m[t-8,.]=w9'x[t-k-8:1];
m[10,.]=rev(w10)'x[1:k+10,.]; m[t-9,.]=w10"X[t-k-9:1];
m[11,.]=rev(w1l)'x[1:k+11,.]; m[t-10,.]=w11'x[t-k-10:t];
retp(m);
endp;
35
Census X11

proc smoothma(x,k);
local m,sum,i;
m=zeros(rows(x),cols(x));
sum=sumc(x[1:Kk,.]);
m[k,.]=sum/k;
i=k+1;
do while i<=rows(x);
m[i,.]J=(sum-m[i-1,.]+x[i,.])/K;
sum=sum-m[i-1,.]+x[i,.];
i=i+1;
endo;
m[1:k-1,.]=miss(m[1:k-1,.],0);
retp(m);
endp;

EMA

proc ewma(x,alpha);
local m;,i;
m=zeros(rows(x),cols(x));
m[1,.]=x[1,.];
i=2;

X12



do while i<=rows(x);

ml[i,.]J=alpha*x[i,.]+(1-alpha)*mJi-1,.];

i=i+1;
endo;
retp(m);
endp;
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mOL.; Teg
t=2,3,4,...,n m;
proc holt(x,alpha,beta);
local L, T,i,m;
n=rows(x);
L=zeros(rows(x),cols(x)); T=zeros(rows(x),cols(x)); m=zeros(rows(x),cols(x)):
L[1,.]=x[1,.];
T[1,.1=x[2,.]-X[1,.];
i=2;
do while i<=rows(x);
L[i,.]=alpha*x[i,.]+(1-alpha)*L][i-1,.];
TI[i,.]=beta*(L[i,.]-L[i-1,.])+(1-beta)*T[i-1,.];
m[i,.]=L[i-1,.]+T[i-1,.];

i=i+1;



endo;
m[1,.]=miss(m[1,.],0);
retp(m);

endp;

Double EMA, Triple EMA
O0a EWMA

proc ewma2(x,alpha);
local m;,i;
m=zeros(rows(x),cols(x));
m[1,.]=x[1,.];
i=2;
do while i<=rows(x);
m[i,.]=alpha*x[i,.]+(1-alpha)*mJi-1,.];
i=i+1;
endo;
/* 2nd ewma */
X=m;
m[1,.]=x[1,.];
i=2;
do while i<=rows(x);
ml[i,.]=alpha*x[i,.]+(1-alpha)*mJi-1,.];
i=i+1;
endo;
retp(m);
endp;

proc ewma3(x,alpha);
local m;,i;
m=zeros(rows(x),cols(x));
m[1,.]=x[1,.];
i=2;
do while i<=rows(x);
ml[i,.]=alpha*x[i,.]+(1-alpha)*mJi-1,.];

i=i+1;



endo;
/* 2nd ewma */
X=m;
m[1,.]=x[1,.];
i=2;
do while i<=rows(x);
ml[i,.]J=alpha*x[i,.]+(1-alpha)*mJi-1,.];
i=i+1;
endo;
/* 3rd ewma */
X=m;
m[1,.]=x[1,.];
i=2;
do while i<=rows(x);
m[i,.]J=alpha*x[i,.]+(1-alpha)*mJi-1,.];
i=i+1;
endo;
retp(m);
endp;
EMA X EMA m
X=m EMA
EMA a a
EMA

MACD

a EMA
MACD

MACD
proc macd(x);
local short,long,ma,m1,m2,alpha,i,macdi,signali,j;
[* Parameters to be changed */

short=12;
long =26;
ma =09;

I* Short EWMAL */

ml=zeros(rows(x),cols(x));



alpha=2/(short+1);

m1[1,.]=x[1,.];

i=2;

do while i<=rows(x);
m1[i,.]=alpha*x[i,.]+(1-alpha)*m1Ji-1,.];
i=i+1;

endo;

/* Long EWMA2 */
m2=zeros(rows(x),cols(x));
alpha=2/(long+1);
m2[1,.]=x[1,.];
i=2;
do while i<=rows(x);

m2[i,.]=alpha*x[i,.]+(1-alpha)*m2Ji-1,.];
i=i+1;
endo;

/* MACD and its Moving Average */
macdi=m1-m2;
signali=zeros(rows(x),cols(x));
i=ma;
do while i<=rows(x);

=1
do while j<=ma;
signali[i,.]=signali[i,.]+macdi[i-ma+j,.];
j=itL
endo;
i=i+1;
endo;
signali=signali/ma
signali[1:ma-1,.]=miss(signali[1:ma-1,.],0);
retp(zeros(rows(x),1)~macdi~signali);

endp;

EMA 12 EMA2

MACD EMA EMA2
Signal=MACD

26



Short,Long,MA
MACD Signal y
new; cls;
y

library pgraph;

graphset;

xy(seqa(1,1,rows(y)),macd(y));

macd procedure MACD

EWMA EWMAZ2

100

proc madiff(x);
local short,long,m1,m2,i,j,diff;
[* Parameters to be changed */
short=5;
long =25;
[* Short MA */
ml=zeros(rows(x),cols(x));
i=short;
do while i<=rows(x);
=1
do while j<=short;
m1[i,.]=m1[i,.]+x[i-short+j,.];
j=it+L
endo;
i=i+1;
endo;
ml=m1l/short;
m1[1l:short-1,.]=miss(m1[1l:short-1,.],0);
I* Long MA */

m2=zeros(rows(x),cols(x));



i=long;
do while i<=rows(x);
=1
do while j<=long;
m2[i,.]=m2[i,.]+x[i-long+j,.];
j=itL
endo;
i=i+1;
endo;
m2=m2/long;
m2[1:long-1,.]=miss(m1[1:long-1,.],0);
/* Ratio of MAs */
diff=(m1./m2-1)*100;
diff[1:long-1,.]=miss(diff[1:long-1,.],0);
retp(zeros(rows(x),1)~diff);
endp;
MA1 25

MA1l MA2

proc mmedian(x,k);

local m;,i;

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

i=k;

do while i<=rows(x);
m[i,.]=median(x[i-k+1:i,.]);
i=i+1;

endo;

m[1:k-1,.]=miss(m[1:k-1,.],0);

x 100

MA2

25



retp(m);
endp;

(k-1)/2

proc repmmedian(x,k);
local m,i,j;
if k/2==round(k/2);
errorlog "ERROR: Parameter k must be odd number.";
retp;
endif;
m=zeros(rows(x),cols(x));
n=rows(x);
=1
do until x==m;
if j>=2;
X=m;
endif;
i=k;
do while i<=n;
m[i-(k-1)/2,.]=median(x[i-k+1:i,.]);
i=i+1;
endo;
m[1:(k-1)/2,.]=x[1:(k-1)/2,.];
m[n-(k-1)/2+1:n,.]=x[n-(k-1)/2+1:n, ];
print/rz "iteration" j;
=i+,
endo;
retp(m);
endp;



Baxter-King
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Baxter-King
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{ W_g,W._7,W_g,W_5,W_4, W_3,W_5,W_1,Wo,Wy,W5,W3,S4,Ws,We, W7, Wg}=
{-0.014053754, -0.013941531, -0.057736405, -0.11678896, -0.13390896, -0.067670906,
0.068203190, 0.20484220, 0.26211026, 0.20484220, 0.068203190, -0.067670906,
-0.13390896, -0.11678896, -0.057736405, -0.013941531, -0.014053754 }
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