WA F 108 &3 0F2 &
FEEEE TSRS £

1078 &2R% 258

rTF
BHKF: §t L
FLER A R

P EXE 108 & 6 *




i

WA R 2 R

B

T 3

ERMRE S ST

ARG TR AL FE

S IE
.................................................................................................. 5

........................... 5

SR

N Bk 7

K" /i _ S
= R B A
.................................... 30



- SRR EZ R

HRRAH AR FALEFTIHEREI G N AR S REFREFLLE > XD
FIHRFADERNEREHEL D FanBE o

FoH oW EFIXQIR R AL FEA ARG B > HiFe Eapd o r
EFERE 5 XL & T g%ﬁvﬁgﬁggﬁz’gg{u 2 AR L TnEEF A B2 RN hEk ¥
FERE > R BER S NS BXQ2R W RF P FE S D 3 ROLE
PFeivhswp e nE i BET TR i A B sd s e

RS EED RN EF LA KRB FEP > L F N ARED Y A PHFENp L -
TAHBE TR RETRAENBLY > L EEFROLITIERL I RARD P E
BTG Fif o
N R S e
L oaefe s sl g wp

The learning objectives of this course are

1. To know characteristics of financial tools.

2. To cover the issues such as what are their fair prices and when and how to formulate

investment portfolio.

3. To understand the following subjects:

(1) returns and risks of financial assets in money market, capital market, foreign
exchange market and derivative market.

(2) Investment decision criteria of NPV and IRR

(3) mean-variance portfolio theory

(4) CAPM & APT and general principle of pricing

(5) forward, future, option and Swap contracts

(6) option pricing- lattice approximation

(7) option pricing- Black-Scholes

(8) portfolio performance measurement and management.
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A | 2P EB | 2P B | FESNEF | FENNESF | RA(FR) | FuFEaR)
| 3546 F 92.44 18.75 338,930 22.83
2 3130 - R 90.66 23.3 330,750 43.76
3 5203 g 86.29 38.85 964,550 20.54
4 1707 T 86.22 24.32 1,319,880 67.93
5 3293 o 80.49 29.22 696,670 47.65
6 3008 <2k 67.11 57.73 1,341,402 360.46
1 8422 o 63.83 53.48 1,088,880 28.68
8 5871 ¢ AE-KY 62.29 23.24 11,392,300 33.36
9 3152 E? 51 62 51.14 690,160 27.67
10 6277 g 60.02 19.04 1,194,711 41.31
11 2059 B 57.12 45.34 952,970 46.87
12 8416 7w 54.44 24.72 256,460 36.23
13 8435 Eaaet ) 54.37 18.98 317,000 20.73
14 2231 » 54.29 39.66 919,400 37.14
15 1590 I 16 E -KY 51.17 25.61 1,790,250 59.33
16 4947 5 F -KY 50.27 22.34 532,700 67.86
17 6224 FA 49.43 27.27 800,020 20.7
18 3455 d o 49.07 15.89 612,160 32.97
19 6146 it 48.92 31.46 900,140 31.44
20 6128 4B 48.38 24.63 895,070 21.9
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AKX # (Decision tree) d — B - K Bl{rv & cn & o > % K fE 7]
F ARG AR B - DB A AR R AR A
Lo eGP IEFLERES S FTRAR R AR B EF Y LM
(Decision Tree)t=3] & 3R] ™ #p (t+1)% 1§ > FJob 24 P 8emd — P 95 T 7R PFIR 2
P IR TE 0 TR LR S A E R Fp AP E
DT B A LR SRR DERBL B2 A B A2 B

FER & 83.22% ; B3R AELREM AP AT - 0 E R - FAPF o

5

Feature Importance

1
0.9 0.867946
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.078105

0.1 0.027495 0.026455 0

0 - | |

SMA 3 RSV 3 D(3,2) K(3,2) Volume
Feature
B 1ELgER
#ET IR
accuracy = metrics.accuracy score(y test, clf.predict(X test))
print(accuracy)
0.8322561250563656
Bl 2 Err R R
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if average(GetSymbolField("tse.tw","Close","D"),3) >
average(GetSymbolField("tse.tw","Close","D"),5)
then begin

valuel=average(c,3); value4= K Value(3,2);
value2=GetField("Close"); value5= RSV(3);

value3=valuel/value2;value6=D Value(3,2);

conditionl=false;
condition2=false;
condition3=false;
condition4=false;
condition5=false;
condition6=false;
condition7=false;
condition8=false;
condition9=false;
conditionl0=false;

condition11=false;

if value3>1 then conditionl=true;

if value3<=1.005 then condition2=true;
if value4<=0.435 then condition3=true;
if value5<=0.037 then condition4=true;
if value4>0.435 then condition5=true;

if value3<=1.002 then condition6=true;
if value4>0.801 then condition7=true;

if value3>1.005 then condition8=true;

if value5<=0.102 then condition9=true;
if value5<=0.009 then condition10=true;

if value6<=0.577 then conditionl1=true;

if condition] and condition2 and condition3 and condition4

or conditionl and condition2 and condition5 and condition6 and condition7
or conditionl and condition8 and condition9 and condition10 and condition11
then ret=1;

end;
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valuel 3 p s

value2 1 dE i

value3 B3 p s

value4 " A g iR T 3oE(K E)

value5 | EITER A3 PP ORR AR P EAMF LR R

PR S
BB B A LN Ao 252 £ & 8 SMA3 RSV 2+ K(3,2)
B et = g iRl RS v i AR .

input: Length(3), RSVt(2), Kt(2), Bound(20);
input: Shortlength(3); setinputname(1,"“& # 354 #§ #");
input: Longlength(5); setinputname(2," £ # 3541 # #c");
SetlnputName(1, "2+ & # #");
SetlnputName(2, "RSVt f# #c");

SetInputName(3, "Kt # #");
setinputName(4, "£ % ");

variable: rsv(0), k(0), d(0);
Stochastic(Length, RSVt, Kt, rsv, k, d);

If Average(Close,Shortlength) crosses over Average(Close,Longlength)
or k<Bound and k crosses over d

then ret=1;

10
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if average(GetSymbolField("tse.tw","Close","D"),3) <
average(GetSymbolField("tse.tw","Close","D"),5)
then begin;

valuel=average(c,3);
value2=GetField("Close");

value3=valuel/value2;

conditionl=false;
condition2=false;
condition3=false;

condition4=false;

if value3<=1 then conditionl=true;
if value3<=0.994 then condition2=true;
if value3<=0.978 then condition3=true;

if value3<=0.97 then condition4=true;

if conditionl and condition2 and condition3 and condition4
then ret=1;

end;

11
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valuel 3 p s
value2 o dE i
value3 I3 pas

o~ 42 5N
REWERS 2 Ao 5= €L $8i SMASRSV K i i

Prot = Ap iR R T W h AR -

input: Length(3), RSVt(2), Kt(2), HighBound(80);
input: Shortlength(3); setinputname(1,"“& #p 354 #p #");
input: Longlength(5); setinputname(2," £ # 3541 # #c");
SetlnputName(1, "2+ & # #");

SetlnputName(2, "RSVt f# #c");

SetlnputName(3, "Kt & #");

setinputName(4, "£ % ");

variable: rsv(0), k(0), d(0);
Stochastic(Length, RSVt, Kt, rsv, k, d);

If Average(Close,Shortlength) crosses under Average(Close,Longlength)

or k>HighBound and k crosses under d

then ret=1;
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* O%FEE
P3| | 2P 0B | 27 LA [ FESNF [ FENESF | i R) |[FuFEHEE)
1 2608 £32 4 X 20.44 15.6 4,817,410 20.13
2 6239 4o 21.64 15.79 7,791,470 62.05
3 4305 ' 23.7 16.8 550,140 21.55
4 5315 % g3 23.7 16.21 1,063,520 24.61
5 6269 o R 23.77 15.98 2,701,960 68.42
6 4552 4 #Z-KY 23.96 17.46 945,830 82.66
7 6147 77 R 24.16 16.05 6,492,590 26.58
8 1537 BRE 24.65 17.5 816,170 85.88
9 6271 N 24.76 15.31 1,629,070 49.46
10 8905 A 25 18.86 1,153,170 24.67
11 8424 g 25.34 17.01 360,550 24.31
12 2383 e kT 26.12 17.85 3,183,980 69.2
13 6230 A2 % 26.16 16.36 863,430 84.51
14 5007 F 26.17 15.58 744,950 34.99
15 2115 - @-KY 26.4 19.74 2,949,400 23.06
16 5007 = 1 26.5 21.16 3,277,348 40.75
17 2545 8 26.53 16.35 1,284,980 28.14
18 6261 A 26.68 15.48 1,020,000 23.91
19 6212 12 4, 26.73 19.73 353,000 64.91
20 1341 # H-KY 27.33 16.54 2,273,910 26.14
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B g F 6.84% 5.44%
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B i FAEHE -3.26% -3.82%
BoX R B ASIE X -7.73% -9.92%
% 8z A EkRES S
7 P F vk ek Z%vE b
IR I 23 100 71
B 48.00% 50.70%
E = e 48 36
J RIS S 52 35
B3R B -0.81% 11.96%
T yodp Y 5 -0.01% 0.17%
BAEAISFEL) 7.62% 10.70%
BB SFEL) -15.62% -11.28%
B gy 11.80% 10.82%
B R EAF 20.61% 53.95%
B -6.30% -16.73%
Bk R B ASIE X -16.98% -27.20%
I ~FHEEEwp
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Sharpe -9.88 6.07

B -0.13 -0.08
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10z Reg & £ FEAT

. 2017/01/01~ 2018/01/01~
o 2017/12/31 2018/12/31
iy e 0.18% 0.25%
Sharpe -9.07 -18.06

B -0.10 0.35
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2011t % i3 Sdop| e

¥r O 5 10
20170101 | 20180101 | 20170101 | 20180101 | 20170101 | 20180101
Hp ¥ ~ ~ ~ ~ ~ ~
20171231 | 20181231 | 20171231 | 20181231 | 20171231 | 20181231
42 5 =tk 268 154 268 154 268 154
B & 51.12% 51.30% 54.10% 55.19% | 54.85% | 56.49%
E = e 137 79 145 85 147 87
R53E = #c 131 75 123 69 121 67
W3R Y -9.89% 5.91% -3.33% 10.70% 1.62% | -16.99%
T353R e -0.04% 0.04% -0.01% 0.07% 0.01% -0.11%
BRI 9.19% 9.93% 10.02% 9.93% 10.65% | 19.64%
BT | -15.60% | -8.33% -16.70% -8.61% | -17.99% | -15.77%
A gEfF | 3.05% 5.72% 5.93% 5.94% 3.03% 6.29%
A RRENS | 5.38% 16.75% 9.69% 18.07% 7.95% 15.20%
g s | -3.95% -5.46% -5.08% -5.30% -3.94% | -9.38%
B REEES | -1321% | -6.72% -12.80% | -10.28% | -8.95% | -29.95%
L 0.42% 0.42% 0.33% 0.48% 0.36% 0.36%
Sharpe -8.10 7.28 -12.49 6.10 -1.43 4.98
3 -2.35% 4.08% -3.08% 3.96% 0.53% 2.83%
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RS S 12 28 13 29 13 31
R53E = ¥k 15 45 14 44 14 42
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BT | -14.62% | -21.85% | -12.71% | -22.68% -15.84% | -23.28%
@ g ENF | 831% 8.50% 8.31% 9.91% 8.31% 9.91%
B REENEF | 10.24% 13.39% 11.67% 30.34% 12.92% 36.57%
B @A S | -5.82% -8.52% -6.52% -8.52% -5.59% -8.52%
B RS | -10.89% | -29.46% | -13.09% | -18.30% -11.40% | -21.01%
HE L 0.29% 0.55% 0.24% 0.74% 0.32% 0.79%
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variable:count(0);
count=0;

/IBkZE ER

input:nol1(6.5);

if Open/Close[1]> 1+no1/100

then count=count+1;

//OBVEEH (AR) 5% >5H0BVHESEHHF

input:Length(15); setinputname(1,"51+EE887");

variable: OBVolume(0);

settotalbar(10);

valuel = close-close[1];

if close<> close[1] then

OBVolume += Volume*(valuel)/absvalue(valuel);

if  OBVolume > average(OBVolume,5) and average(OBVolume,5) > average(OBVolume,10) then
count=count+1;

IFae:=9

input: Shortlength(5); setinputname(1,"$g E5:953E581");

input: Longlength(20); setinputname(2,"&ZE515 42 EE81");

settotalbar(8);

setbarback{maxlist(Shortlength,Longlength,6));

if Average(GetSymbolField("TW50.TW","I7£2{E"),5) > Average(GetSymbolField("TW50.TW","I72% (E"),20)
and Average(GetSymbolField("TW50.TW", "7 8% {£"),20) > Average(GetSymbolField("TW50TW" "U722(E
"},60)then count=count+1;

[1ES R

if count=4 then ret=1;

B2~ 175 &F:'m
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variable:count(0);
count=0;
[/BRZET Bk
input:no1(6.5);
if close/open[1] > 1+no1/100
then count=count+1;
/OB VEEH (AR) 5%
input:Length(15); setinputname(1,"sTEE887");
variable: OBVolume(0);
settotalbar(10);
valuel = close-close[1];
if close<> close[1] then

OBVolume += Volume*{valuel)/absvalue(valuel);
if average{OBVolume,5) > average(OBVolume,10) then count=count+1;
[ RETRAE
input: Shortlength(5); setinputname(1,"55 E8:545 E587");
input: Longlength(20); setinputname(2," S E8t5:5E58T");
settotalbar(8);
setbarback(maxlist(Shortlength,Longlength,6));
if Average(GetSymbolField("TW50.TW","782({E"),5) <
Average(GetSymbolField("TW50.TW","UT8%{E"),20) and
Average(GetSymbolField("TW50.TW","U7E2{E"),20) <
Average(GetSymbolField("TW50TW", "I 2% {Z"),60)then count=count+1;
[ L35
if count>=1 then ret=1;

B3~ T5 5N
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variable:count(0);

count=0;

input:no2(1.07);
input:no3(1.02);

if
close[2]*no2<close[1]
and close*no3<close[1]

then count=count+1;

if count=1 then ret=1;
B4~ TFEFAGE

T~ L

variable:count(0);

count=0;

/1% E35&

input:no1(6.5);

if Open/Close[1]> 1+no1/100

then count=count+1;

/OB VEEH (AR) 5% >5H0 BV HEZHFHF

input:Length(15); setinputname(1,"5+EE887");

variable: OBVolume(0);

settotalbar(10);

valuel = close-close[1];

if close<> close[1] then

OBVolume += Volume*(valuel)/absvalue(valuel);

if  OBVolume > average(OBVolume,5) and average(OBVolume,5) > average(OBVolume,10) then
count=count+1;

[[RBEREE

input: Shortlength(5); setinputname(1,"5g E5:5 22 E5ET");

input: Longlength(20); setinputname(2," &S558 5 EE87");

settotalbar(8);

setbarback(maxlist(Shortlength,Longlength,6));

if Average(GetSymbolField("TW50.TW", "7 £2{Z"),5) > Average(GetSymbolField("TW50TW","I73% E"),20)
and Average(GetSymbolField("TW50.TW", "85 {Z"),20) > Average(GetSymbolField("TW50TW","U733(E
"}),60)then count=count+1;

[ES R

if count=4 then ret=1;
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variable:count(0);

count=0;

/IEkZE ER

input:nol({6.5);

if Open/Close[1]> 1+no1/100

then count=count+1;

/ikd FETZ T

input:

KDLength(9),

RSVt(3),

Ke(3);

SetinputName(1, "KD FEE");

SetlnputName(2, "RSVt FES1");

SetinputName(3, "Kt FEE:");

variable: rsv(0), k(0), _d{0);

SetTotalBar(maxlist(KDLength,6) * 3); M EEEEEREE
Stochastic(KDLength, RSV, Kt, rsv, k, d);// ETEK{EEDE

if K crosses over _d then count=count+1;

//OBVEERE (AF) 58> 5H0BV H2SEE
input:Length(15); setinputname(1,"sTEEES");

variable: OBVolume(D);

settotalbar(10);

valuel = close-close[1];

if close<> close[1] then

OBVolume +=  Volume*(valuel)/absvalue(valuel);

if OBVolume > average{OBVolume,5) and average(OBVolume,5) > average{OBVolume,10) then
count=count+1;

/1R

input: Shortlength(5); setinputname(1,"5SHEFS S HES");

input: Longlength(20); setinputname(2," EHEIS 5 EEST);
settotalbar(8);

setbarback{maxlist{Shortlength,Longlength,&));

if Average(GetSymbolField("TWS0.TW", "2 {E"),5) > Average(GetSymbolField("TWS0.TW", " 3% {E"),20)
and Average{GetSymbolField("TWS0.TW", "2 {E"),20) > Average|GetSymbolField("TWS0.TW", "7 2 {§
"),60)then count=count+1;

/R RF

if count=4 then ret=1;

B8 « 13 i i i A
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variable:count(0);
count=0;
/IEEZE TR
input:no1(6.5);
If closefopen[1] = 1+no1/100
then count=count+1;
/ikd FETZER
input:

KDLength(9),

RSVt(3),

Kt(3);
SetinputName(1, "KD EE");
SetinputName(2, "RSVt FEET");
SetinputName(3, "Kt FE87");
variable: rsv(0), k(0), _d(0);
SetTotalBar{maxlist{(KDLength,8) * 3); [l EEEREEEE
Stochastic(KDLength, RSV, Kt, rsv, k, _d); // ETE K EEDE
if K crosses under _d then count=count+1;
[/OBVEEERHE (A\5) 88
input:Length(15); setinputname(1,"sTEHE8");
variable; OBVolume(0);
settotalbar(10);
valuel = close-close[1];
if close<> close[1] then

OBVolume +=  Volume*(valuel)/absvalue(valuel);

if average(OBVolume,5) > average(OBVolume,10) then count=count+1;
/IR
input: Shortlength(5); setinputname(1,"55 E§t545 EREL");
input: Longlength(20); setinputname(2," & EH1S45 EART");
settotalbar(8);
setbarback{maxlist{Shortlength,Longlength,6));
if Average(GetSymbolField("TWS0.TW","l|782{E"),5) <
Average(GetSymbolField("TW50.TW","l[122 {§"),20) and
Average(GetSymbolField("TW50.TW","UTE2{§"),20) <
Average(GetSymbolField("TW50.TW","I782 {§"),60)then count=count+1;
B

if count>=1 then ret=1;
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variable:count(0);
count=0;
/IEEZE TR
input:no1(6.5);
If closefopen[1] = 1+no1/100
then count=count+1;
/ikd FETZER
input:

KDLength(9),

RSVt(3),

Kt(3);
SetinputName(1, "KD EE");
SetinputName(2, "RSVt FEET");
SetinputName(3, "Kt FE87");
variable: rsv(0), k(0), _d(0);
SetTotalBar{maxlist{(KDLength,8) * 3); [l EEEREEEE
Stochastic(KDLength, RSV, Kt, rsv, k, _d); // ETE K EEDE
if K crosses under _d then count=count+1;
[/OBVEEERHE (A\5) 88
input:Length(15); setinputname(1,"sTEHE8");
variable; OBVolume(0);
settotalbar(10);
valuel = close-close[1];
if close<> close[1] then

OBVolume +=  Volume*(valuel)/absvalue(valuel);

if average(OBVolume,5) > average(OBVolume,10) then count=count+1;
/IR
input: Shortlength(5); setinputname(1,"55 E§t545 EREL");
input: Longlength(20); setinputname(2," & EH1S45 EART");
settotalbar(8);
setbarback{maxlist{Shortlength,Longlength,6));
if Average(GetSymbolField("TWS0.TW","l|782{E"),5) <
Average(GetSymbolField("TW50.TW","l[122 {§"),20) and
Average(GetSymbolField("TW50.TW","UTE2{§"),20) <
Average(GetSymbolField("TW50.TW","I782 {§"),60)then count=count+1;
B

if count>=1 then ret=1;

B0~ T2 3 ecie A2t 75
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variable:count(0);

count=0;

/IEkZE ER

input:nol({6.5);

if Open/Close[1]> 1+no1/100

then count=count+1;

/ikd FETZ T

input:

KDLength(9),

RSVt(3),

Ke(3);

SetinputName(1, "KD FEE");

SetlnputName(2, "RSVt FES1");

SetinputName(3, "Kt FEE:");

variable: rsv(0), k(0), _d{0);

SetTotalBar(maxlist(KDLength,6) * 3); / EEEEEREE
Stochastic(KDLength, RSV, Kt, rsv, k, d);// ETEK{EEDE

if K crosses over _d then count=count+1;

/OBVEEEH (AR) $58>5H0BVEZFEHF
input:Length(15); setinputname(1,"sTEEES");

variable: OBVolume(D);

settotalbar(10);

valuel = close-close[1];

if close<> close[1] then

OBVolume +=  Volume*(valuel)/absvalue(valuel);

if OBVolume > average{OBVolume,5) and average(OBVolume,5) > average{OBVolume,10) then
count=count+1;

/1R

input: Shortlength(5); setinputname(1,"5SHEFS S HES");

input: Longlength(20); setinputname(2," EHEIS 5 EEST);
settotalbar(8);

setbarback{maxlist{Shortlength,Longlength,&));

if Average(GetSymbolField("TWS0.TW","UT#2{E"),5) > Average(GetSymbolField("TWS0.TW","U7 82 {§"),20)
and Average{GetSymbolField("TWS0.TW", "2 {E"),20) > Average|GetSymbolField("TWS0.TW", "7 2 {§
"),60)then count=count+1;

IR

if count=4 then ret=1;
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