* [f, Switch
* Vector codes: Find
* Line fitting
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- Conditional flow chart

- Thresholding

- Piece-wise function

- EXxpression evaluation
- Grading

- Unit circle indication

- Matlab find
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Statements
end
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Logic
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If logic expression
Statements A
else
Statements B
end

statement

Logic
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"
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f(h=1, ifh>0.5

= (0, otherwise
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function y=my_threshold(h)
y=0;
if h>0.5

y=1;
end
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function f=i_circle(x)

Pad > ] |
MMLAB obile*
é — d=norm(x);

>> x=rand(1,2);norm(x) f—O

ans =

0.9147
>> x=[1 0];norm(x)

ans =

1




f(x)=x-1 1 x>3
=5-x 13=x>2

=§f 1f 2=x




function y=pwfun(x)
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function y=f(x)
y=3"X/2;
if x>3
y=x-1;

end

If Xx <=3 & x>2
y=9-X;

end
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- Evaluate an infix-order expression

- It is required to apply an appropriate
operation to two operands according to

the operator

[z=prefix('*',10,15)
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HHA: 201353 H28H £49:36:57 [GMT+08:00]

1A : <imwu@mail.ndhu.edu.tw>

208 [EHISEELAFEEATIEERER (Artificial Intelligence), 38 #4Z 4858 52 56T (Neural
Networks), i& & % T 2, Quantitative AnalystZ &]

[EZEEREA FEEATEEZER (Arificial Intelligence), JE AR ABIE %516 (Neural Networks), JEHE
% T#2EM, Quantitative AnalystZ 2]

/A B #8ubhttp://www.tetrio.com/

[EEFEHH]
REHE B RS -

[EE&ER]
-Experience in one or more of these areas: genetic algorithms, neural networks, machine learning,
financial analysis
-R , Matlab or other statistical programming language (R is preferred)
-Python, C/C++, or Java (enough fluency to implement basic financial algorithms)
-Maters' degree in mathematics, computer science, engineering, physics or statistics
-Prior experience in finance or trading is preferred, but not required.
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function z=prefix(c,x,y)
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function z=prefix(c,x,y)
if c=="+’
Z=X+Y;
end
if c=="-

Z=X-Y;

end

if c=="*
z=x"y;

end

If c==""
z=Xl/y;

end







function z=prefix(c,x,y)
switch ¢
case '+
sz+y;
case '-'
Z=X-Y;

case "™
z=x"y;
case '’
z=xly;
end




function g=grading(x)

- Grade scores

- X : ascore
- Grade

g=D'ifx<=70

g='C'if x> 70 and x <= 80
g='B'if x > 80 and x <= 90
g="A"if x> 90
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function g=grading(x)

T
X>70&x<=80 N
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- Seek indices of nonzero elements

>>x=[11001 1]

>> ind=find(x)

ind =




- Return indices of nonzero elements in a
vector

- ind=find(x)

X: a vector
ind: indices of non-zero elements in x
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- Find indices of positive elements

>> x=[-1-2012 3]

>> find(x>0)

ans =




ind=find(x)

\4

2 4




- Mathematical Manipulation of all
elements or selected partial elements In
vectors or matrices at a time
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Indices of positive elements

Ind = find(x>0)

\4

Ind =
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X =

0.9501 0.2311 0.6068 0.4860 0.8913

v

Thresholding( 0.5)
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X =

0.9501

0.2311

0.6068 0.4860 0.8913

A 4

ind = find(x > 0.5);
z(ind)=1;
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function z=v_threshold(x,t)

* Input : a vector
» Output: indices of elements that are greater than
a given threshold

f(x;0)=11f x>0

= () otherwise

*The function is evaluated in vector form
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function z=v_threshold(x,t)

n=length(x);
z=zeros(1,n);

ind=find(x>t)
z(ind)=1




function z=v_threshold(x,t)

n=length(x);
z=zeros(1,n);
ind=find(x>t);
z(ind)=1;

return
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>> x=linspace(-1,1);
>> y=v_threshold(x,0.2);
>> plot(x,y)
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- Create uniform random points within [-1
1Ix[-1 1]

>> X=rand(2,5)*2-1
X =

0.8709 -0.1795 -0.8842 0.6263 -0.7/222
0.8338 0.7873 -0.2943 -0.9803 -0.5945
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0.8709 -0.1795 -0.8842 0.6263 -0.7222
0.8338 0.7873 -0.2943 -0.9803 -0.5945

A 4

Find points that belong the I, lll quadrants

|

v
0.8709 -0.8842 -0.7222
0.8338 -0.2943 -0.5945
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\/

0.8709 -0.1795 -0.8842 0.6263 -0.7222
0.8338 0.7873 -0.294|13 -0.9803 -0.5945

\ 4

z=x(1,:)."x(2,?)
z= |

v

0.7262 -0.1413 0.2602 -0.6140 0.4293

Ind = find(z > 0)

0.8709 -0.8842 -0.7222
> 0.8338 -0.2943 -0.5945
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0.8709 -0.1795 -0.8842 0.6263 -0.7222
0.8338 0.7873 -0.2943 -0.9803 -0.5945

A 4

z=X(1,:).*x(2,:)

Ind = find(z > 0)
y = X(:,Ind)

v

0.8709 -0.8842 -0.7222
0.8338 -0.2943 -0.5945
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1

X=rand(2,800)*2-1;

0.6F

Z=X(1,:).*X(2,:);
ind=find(Z>0); -

D.6F o« *%e

plot(Y(1,:),Y(2,:),".)); o
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Find points within the unit circle
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0.8709 -0.1795 -0.8842 0.6263 -0.7222
0.8338 0.7873 -0.2943 -0.9803 -0.5945

A 4

Find points within the unit circle

ans =

-0.1795 -0.8842 -0.7222
0.7873 -0.2943 -0.5945
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\/

0.8709 -0.1795 -0.8842 0.6263 -0.7222
0.8338 0.7873 -0.294|13 -0.9803 -0.5945

\ 4

RD=(X(1,:).22+X(2,:).72);
|

v

1.4537 0.6521 0.8684 1.3532 0.8750

RD =

Ind = find(RD < 1)

-0.1795 -0.8842 -0.7222
> 0.7873 -0.2943 -0.5945
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0.8709 -0.1795 -0.8842 0.6263 -0.7222
0.8338 0.7873 -0.2943 -0.9803 -0.5945

A 4

RD=(X(1,:).A24X(2,:).A2):

Ind = find(RD < 1)
y = X(:,Ind)

v

-0.1795 -0.8842 -0.7222
0.7873 -0.2943 -0.5945

HEEEREER




X=rand(2,800)*2-1;
D=sqrt(sum(X.”2));
ind=find(D<=1);

Y=X(:,ind);
olot(Y(1,:),Y(2,),.);
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Demo find3

- Generate a uniform sample from [-1
11x[-1 1]

- Plot those within the 1st and 4t quadrants
In red points and remains in blue points
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X=rand(2,800)*2-1;
ind=find(X(1,:)>0); XP=X(:,ind);

ind=find(X(1,:)<=0); XN=X(:,ind):
plot(XP(1,:),XP(2,:),."):hold on;
plot(XN(1,:),XN(2,:),'b."):

BRRE B TESR AT B E AR




‘Generate a uniform sample from [-1 1]x[-1 1
‘Plot points

of different quadrants in different colors
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Dot product of two vectors

x=[1 2 3];y=[4 5 6];
>> X.*y

ans =

4 10 18
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Matrix form

x=[1 2 3];

v

c11=sum(x.*x)
c12=sum(x)
c21=c12
c22=length(x)
C=[c11 c12;c21 c22]




Form matrix

A 4

d1=sum(x.*y)
d2=sum(y)
d=[d1 d2]
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Dot product of two matrices

>> A=reshape(1:9,3,3)
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Line fitting

A 4

Line fitting
Assume ax+b=y
Findaand b
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Errors

E(a,b) = 3 (ax+b-,)

E=0
E(a=2,b=1)=0

Find a and b by minimizing E
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Derivation of normal equations
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Normal equations for line fitting

ok

g = —22 (yi - (axi +b))xi =0

Exl.za+2xib=2xl.yi

oL
i _Z(yi - (ax; +b)) =0

Exia+Nb=Eyi = ()

l
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Matrix form
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Matrix C

- C(1,1)=sum(x.2)
- C(1,2)=sum(x);

- C(2,1)=C(1,2);

- C(2,2)=length(x)
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Vector d

- d=[ sum(x.*y) sum(y)]
inv(C)*d'
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Noisy sample from a line

>> x=linspace(-1,1,100);
>> y=2*x+1+rand(1,100)*0.2-.01;

>> plot(x,y,".");

HEEEREER
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‘ MATLAB Mobile-

>> inv(C)*d'

ans

>> x=linspace(-1,1,100);
y=2*x+1l+rand(1,100)*0.2-.01; .0087

plot(x,y,"'."); .0938
>> C(1,1)=sum(x.”2)

C(1,2)=sum(x); >> ans=inv(C)*d"'
C(2,1)=C(1,2);
C(2,2)=length(x)

ans =

2.0087
1

.0938
34.0067

>> a=ans(1);b=ans(2);
>> yhat=a*x+b;

>> hold on;plot(x,yhat,'r")
34.0067 0.0000 -
0.0000 100.0000

>> d=[ sum(x.*y) sum(y)]

68.3086 109.3843




De-mean

- Create random points
- Shift them to have zero mean
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demean

x=rand(2,800);

plot(x(1,:

),X(Z,

),’r.”); hold on;

mean_x=mean(x");

Xx=x-mean_x"*ones(1,800);

plot(x(1,:

):X(2

),’b.");
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Evaluation of vector inputs

f(x)=x-1 1 x>3
=5-x 13=x>2

=§f 1f 2=x

2
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pw linear

function y=pw_linear(x)
y=X,
ind=find(x>3);
y(ind)=x(ind)-1;
iINnd=find(x<=3 & x>2);
y(ind)=5-x(ind);
iInd=find(x<=2);
y(ind)=3"x(ind)/2;

return
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>> x=linspace(0,4);
>> y=pw_linear(x);
>> plot(x,y) :
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