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shedresuiisdmiauladsldiung Snnuiiefaumden (Triangular fuzzy-
number) ﬁwmuﬂm%ﬁmé’wmwg (Trapezoidal fuzzy number) Wasuauiled
#ieldraInnsadia (Picewise-quadratic fuzzy number) dwduluiitisnazveniet
Sruruiledlilutlgmmeivindu Sildud sruuiledammass

e 2.6 Avualil 7 Wudunuiledneldleriduruluandn 4, R —[0,1]

' °

=l A = < °
Sen 7 3 dunuisBanuvdsy fvuning

.
x—a
1
~==0lg s x ol
am_al
x—a
_ z . .
X)) =4 ——= s @, Sx<a,
am_a2
.4
0 ;g

Weuunueedgdnval 7 =Tri(a,a,,a,)

1 A 1 = o =i =3 o ﬁl
e seluillanandednuiledasmneisduuiiedaumdo



H:(x)

L LY

0 a, a a,

m

< o = <
sU% 2.5 uansdnuuiladanuivien

2.3 faliun1siduavadinvasinuiunsd
Tuhilavndnfsawefduiunsnduavadiafldudamresinduddaun

a = ° e )
e 27 dwueld ¥ =Tri(a,,a,,
=
aAuvdey
1. MISUINTERINIUIUNDE

a,) Wax y=Tri(h,b,

m >

b,) usunuited

HAUINTEMINIUALT £ way § Weuunusy 2+ 7 funlag
x+y=Tri(a,a,,a,)+Tri(b,b,.b,) =Tri(a,+b,,a, +b,,
2. mIgudnulediiganais

HaguInuieBitsanats k e R wasguauded & Weuunuie it
DERHEE
I = k- Tri(a,, a,,a,) = Tri(ka, ka.,ka,) dwdu k>0

It = k- Tri(ay, a,,a) = Tritka,  ka, ,ka,) @miu k <0

a,+b,)

NUNA L5NYEU X+ (=) numg X —p

Faotnedl 2.4
W 2=Tri(-1,4,8) Judwrulle@amumdsunislafaiduainuluanidn s
war P =Tri(3,7,12) udnnuiedaumiouneldfsiduanuduaunin My W R+ D
3% way $-29 wSeunadeunsivuanssuauileduadng
NNl X+ P =Tri(=1,4,8)+ Tri(3,7,12) = Tri(2,11,20)
3% = 3Tri(~1,4,8) = Tri(=3,12,24)
£—29 =Tri(~1,4,8) +(=2)-Tri(3,7,12)
= Tri(~1,4,8) + Tri(-24,~14, —6)
= T7i(=25,-10,2)



il

Eaft
=
N
=4
£
=
Lo
o
=y
-,
a)
f=
=¢
2
=1
>
)
ge
joS)
=5

-30

5U# 2.8 uansdwauiled £, § war £-2p
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2.4 nsANYTRLATU

nszuumsmMswase e deglugudnuiledlidumauinfaduduiueds

P @ al ' a alay o P i o =i
waldlunisdndula Send1 nszwaumsiile@fadu (Defuzzification process) $auuiled

9
o
i

o e O R

a1 a A ¢ | & oa 2 ¢ v ¢ = aa O
ggnifndurraimialominaanaiu Fsazlunadnwsainnisussanana msanedindu
fguldiudegnares loun

Tvanamluaun@nuingn (Maxima principle or Height method)

as o

Wudnanuduaundnunaadatdevan (First-of-Maxima)

Wvdnanuduaundnungadaunnan (Last-of-Maxima)
ad | a" ] n .
BA1gANena1eiIgn-9ngedn (Middle of Max-min)

mLaﬁamamﬂﬁagmﬁﬂam-maqﬂ (Average of Middle of Max-min)
nAudaae (Center of gravity method or Centriod method)

Y

) D DD
bk ok b

' =l i °

AAmIUmvInYengudnIe (Weighted average of Center of gravity
method)

o] o o ¢ o - = g aa LY
Qo 2.8 Mvualv Swaniedaunden z="Tri(a,a,,a;) Bdneudy
an¥nunnga Wewwnumedyanwal 2™ deulng

- ély = =l - ey L 1 a a = J
Tudgmfivevilasleanasdindulml dmsudinauileanuunioy

| - | 0 ) R ) =
z=Tri(a,,a,,a,) N z™ WasUUIAUANYRIAIRALAINUMLN dmTuTuIueT

1

n

4 1% o g SO0 . 1
anuvdey aele 2™ =g, wasimupadiin W= ——— Wy == Loy

n

W =

m

nm

i o) N 27 B

n-l

P
— ot neN

2%\ 2

a)yuay z™ =q

m

a el o 2 o = .
Hoh 2.9 Mvualidrwiuiedaauwies z=Tri(a,a

m?

WeranuduauBnasandasimin (Weishted max method) Benalag

D(z)=wa, +w, 2" +wya, ; neN

1 ol ot 1
== e = CE o [ a,
2" 2 2" 42 2042

a,+2""'z"™ +q,
242

D(z) =

- i o v w W ) | vy o W w W =
\esnaglianuddyiudeyaynds uwiarlidmnuddgiudeya a, undige
dwdulgmiruiiladonadmisiines n=4 faiu awld

max
a, +8z™ +a,

A==
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Fegail 2.5
Amuali z=T7i(2,5,7) aeld z™ =5
MnmsiftedRiedu Beranudumningsandishmin
a,+8z2™ +a,
10
_2+8(5)+7
S0

D(z)=

=49
fatiu Aradefldnnnseutumsiitediedu FBrmmudusndngagadahin fio 4.9

o =4 a

l < o <t ] < aa Yo w v
Fady (Average) \unilsludnansidrAgneadd Fadeuldidudunuredoya

o

WesandrgdenisAwianasailndifsedudayadiulug Tulgymifitrvazndnia

Rl
] = a i a0 H @ 1 <l a o P < P a i
ARAYULATANA ALRAUDIIUINUN ANRFYLAVAUALATDUYVIVTDANRRYULAFDUNDYINNEY

J o J - @ < P 4 < < < ] =i
AnRdenvinedoud wasAadsirfounuuudndluuindea

] E a .
2.5 Aragavanin (Arthematic mean : AM)
feaud 240 AmualA X ={x,x,...%, | x € R,i=L..,n} ANadsiarade

109 X wiwgnedyanval X, dgnulag

n
Z Py
i=]
am

n

2.6 Aadgalwiwin (Weighted mean : WM)
il 2.11 fauel X = {x [x e Rii=1,..,1) uaz
W= {w |w, €[0,1],i =1,..,n Uas W +...+w =1} fiededuvin vee X
Weuwumsdyanval X, duulag

S0 w,, (i =1,...,n) 11 A (weight value)

2.7 ARAYLAADUNBE1II (Simple moving average : SMA)
flonadl 2.12 fwueilyf {7} Hudduvesgananisseiiinmaiuieyauasmunls

{P}={p, |t e{r}} unuduvesstan
3en s G={(r,p,)|te{r}} 11 “wusian”
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= Cloning price.

1200

ApMay Jun Jul Aug Sep Oct Nov Dec jan Feb Mar Apr May pnjlksq&p&t"wmw Feb Mar Apc May jun \Mgil Ot Wov Dec
zomme]mlzmzmmmmmmnmm;:mm:azﬂumsmsmmuzommmlzolmummlmlmummuzaummu

] w o
JU# 2.9 nsmisauiiguiviom,

Uanesimtn (1@udni) T1e5uves SET50 deundud 1 iuinsy w.a, 2555
89 15 §49P3 W.A. 2557 UnURIADTIAY UAULOUADIIA]

nnnssATuisuiunansiulfisauesiinsedeulmnaeaiian flu
= i = A < v - < o ' 1 -l ° ar
IAedsiindeulmnadeyatssvynaiadedmiutisialeg Wumsiadesimdmsiu
' & P = = AN < - &,
Fananiu Wemwdsuuassaniy “Anedurdoud

[ 3

a o o %) W & =l = 2w o v
flgawin 2.13 el {rhiluswivvesganamisuaniinisiiudegauas funld
o a | d‘ d‘ A ] 1 Ly
{P}={p, |t e{r}} uwudriuvosnn Auadumdeuliaddiy n(n<t) Yu
v o YW ¢ a
Ui ¢ Wguunumadudnual SMA (1) Junalng

Fop, e z o
S]\M,, (t) . Bt By p:;;_ Priicn A Z Diiix

k=l h

Sunngm G={(r,SM4n(t))ltE{r}}’j’l “urndeniioudiedaity nu”

Y o o 2 | - = e\l v v
unaei 2.1 iviual SMA, (1) fie Aadaedeuiiogsie 1Ty sxlain SMA ()
awnsodisulbioglusumuduinsdanin lansl

SMA, (1) = SMA, (1 —1) + L= " Gayfunng 1> n
n

ilo SMA (n) =B tP Py
n

- Ff Doy Faash
‘Wﬁﬂ 271 SM4~,;U) pr pr 1 pt 2 P!+1—n
n

_btpatp et P
n




I3

I=n

PotpPatPtt P N

SMAn (t) e Pin - Py
n n

n n n
Smn(r) = pr—l +pl—2 +“‘+pr—(nk1) +p!—n i p! _pt—n
n n
atfu SMA,() = SMA,@-1) +E L
n

el L M IS ANAAY L LS L L I . —_—
Ay M4 T4 dan 301408 i T4 10 Rl 201404 Aug 04 31 Aug 014 00 dap X048 flep 201410 Oct A4 FGa MI4 18

) ]
Fov X114 03 Dac X114 230 Gas 2014

| ¥ < a a @
U 2:10 psmiduriadeiadeuilodads 9 S

v o = 47, i @ v = a Y oo
UFAUTUANRREAAOUNDEINITE 9 U (lFUaFILAS) Y95IAUe (1aUAR)
18789 SET50 ALY 1 uatis w.a. 255784 15 §uanAy WA, 2557

1 i 1 2 o § = - -
2.8 Anadgglsiminiedaun (Weighted moving average : WMA)
a ol o 4 &) 0 a4 & o [ 2/ o 4
fgnah 2.14 el {7} Wuddurenanarimaenimsfiudegauasrimualy
{P}={p, |re{r}} unudrduessin way W = {w, |w, €[0,1],k=1,..,n uas
i a o ) @ v o = o
wtitw =1} Apdstsiunedeud n(n<t) U 0 UN 1 UEULNUNIY

o

doydnwad WMA, (£) Jerulng

n
W(ﬁ) =W, P; + wn—lp:—l + W2 P +...t WiPin = an+1—:p:+l—ir
k=1
- ' ' & 2 ) = ar
Ben 09w G ={(L,WMA, (1)) [t e {r}} I “wudnadedrnhminiadouiin fu”

2/

vuali Wk:Si k=1,2,3,..,n e S =1+2+3+..+n

n

v 1 2 3 n
WA WFW, + Wt W, = — ot —
Sﬂ Sﬂ Sﬂ' Sﬂ
_ N4 Bt
S

n

5
S
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1 2 h

< b Tl o
JUN 2.11 nyminansamiamn

y o . k "
Aaguannsoivuaatdmdniu w, =< sk=1,2,3,...,n A wagnsmves w,

n

Tagliunu x 1ud & aulunsvidunss salurmuald w, Wudniminvesdeyadian
1 ‘B’ s s I L 1 A v !ﬂ‘ a
uag w,_, Juaninninvesdeyanoumi Huduiilugosy wndunislirmhminves

£

doyaagauInNIItoyaneunin

3’ P [J 2/ i < 1 ‘ol o < ﬂ=i o 1
UNASh 2.2 Avuali WMA, (2) fie Adnedsdsaiminiedeud oy 9xld
WMA, (1) amnsolsuliodluguanudniusiouna Tofed

WA/LAIn(t):WAJAn(t—I):ﬂ—_-—SM,tzn

n

< o ot o & a v v o ¢
die T,() Wunaswwesm n u fefuit ¢ 1oq wasiBeulveglusumnuduniug
Geudia (0 =T,¢-D+p,-p.,

Wgad 910 WMA, (1)

]

WD W Pt Weo st WD,

W, P WP W, 00, WP

= >,
WMA, (1) = ”S_xfj+(n ézpr_l n S)p,_2 +m+p!;n_”

n n

np, +(n_1)p!—l +(n —-2)pr_2 +"-+p;_(,,_1)
oy

_ (=) P +H(0=2) Pt A Py | Py Pey
s, S

n




S,

n

3 @+ (n —1) D +(n— 2) Pogtot Py + P P,

n

S

n

_ (n_l)pr—l +(I’l _z)prgz +"'+pz—[n—l) T Py 5 hp,—p,_,

S

n

S

n

(n_l)pr—l +(]’I—2) Pyt t Prin-1y + Py + np,—p,_,

S

n

S

n

+ (pf—l t Dyttt Py ) _(P:—l Dt pt-(n—l))

15

- np;-r +(n _l)p;_z +"'+2pr-(n—l) +pf—n 3 np: _p.!—n _(pr—l +p1—2 +"'+P:—(n—l})

= WMA (t-1)+

s 1 d
ADENNN 2.6
2 =Y U L7 d ar CJ -
maaﬁlasqmﬂm‘uaa SET50 S¥¥1197UN 25 ﬂmﬂuﬁmuw 8 neFaN18u 2557

S

n

S

n

]’Ipr _(pr—l +p.‘—2 +“‘+pt—(n-l) 7k pr‘n)

WMA, ()= WMA, (t—1)+

S

n

np, =T (t-1)

hY

n

o Ml o™ M Bl BN N k
WNANRAUNWUINUALATIUN 9 U LD W, =S—,k =L...,9

9

] arf 3 ! = I 9.‘ @ 2l & L
A5N2.2 - INTUARIHATNEANNISALsMmANRAs M wTniAdau 9 Tude
ANudNNuSIuDAn UL SET50

/0 13/10 14/10 15/10 16/10 17/10 20710 21/10 22/10
i 1 2 3 4 5 6 7 8
5901 (p) 1,025.06 | 102832 1,026.57.\ | 1,012.23 1,01458 | 101452 | 1,01479 | 1,01842
T.() . : . - 3 X - ;
WMA,(t) - ) = = " = - =
2/ 24/10 27/10 28/10 29/10 30/10 31/10 3/11
Rl 9 10 11 12 13 14 15
5971 (p) 1,02237 | 1,026.29 103173 | 103526 | 1,03737| 103526 | 1,037.37
T.(1) 9,176.86 9,178.09 9,181.50 9,190.19 9,215.33 9,236.01 9,258.86
WMA4,(1) | 1,018.2793 | 1,019.6071 | 1,021.9956 | 1,025.0142 | 1,028.2618 | 1,030.5287 | 1,032.7580

AIAUIMANIMNMIANRALMMT IR aU LAY

mﬂ (t) = wnpr + Wn—lpr—l + Wn-zpr-z tot+ wlp:+]—n = an+l—fpf+l—k
k=1
9(10
s, :1+2+3+4+5+6+7+8+9:—%=45
W_lW_2W_3W_4W_SW_6W 7W gw—g
TR d8TY 48T 487 45’ Y 43’ Y A5 ¢ 48t © 4%




WMA,(9) = wy py + Wy pg + W7p7 W Pg +W5Ps WPt ps WP, T WP
=—(l 02237)+—(l 018. 42)+ (1 014, 79)+ (1 014.52)

+—(1 014.58 )+ S (1012, 23)+—(1 026.57)+ = (1 028.32)

+—(1,014.58
45( )

fafu WA, (9) =1,018.2793

W(IO) = WoPyg T We Do T Wy Py + W Py + W P + W, Ds +W3P4 Wy Py W P,
=—(l 026. 29)+—(1 022. 37)+ (I 018. 42}+—(1 014.79)

+—(1,014.52) +—(1,014.58) +—(1,012.23) + —(1,026.57
45( ) 45( ) 45( ) 45( )

1
+—(1,028.32
45 ( )

fadu WA, (10) =1,019.6071

NSRS WA, (L), WMA, (12) , WMA, (13), WMA,(14) , WMA,(15) aansavinla

o L
PIUNAU

MsAUAMMINANeaEI N A Aeulh s AL TIE S AR
1,(9)=1025.06+1,028.32+1,026.57 +1,012.23 +1,014.58 +1,014.52+1,014.79
+1,018.42+1,022.37=9,176.86

Mnmdniusleddn T@O=T,(~1)+p,~p,.

T,(10) =T3(9)+ p,, — p; =9,176.86 +1,026.29 = 1,025.06 = 9,178.09
T,(11) = Ty(10)+ p,, — p, =9,178.09+1,031.73-1,028.32 =9,181.50
L,(12)=T,0A1)+ p,— p, =9,181.5041,035.26 -1,026.57 =9,190.19
T,(13) = T,(12)+ py, =P, =9,190.19+1,037.37-1,012.23 =9,21533
Ty(14) = T, (13) + pyy = ps =9,215.33+1,035.26 1,014.58 =9,236.01
T,(15) = T, (14)+ p,; — p, =9,236.01+1,037.37 —1,014:52 =9, 258.86

Nniet AU WMA, (9) aenssla WMA4,(9)=1,018.2793

MnANNEUTUS IwAn  WMA, (6)= WMA, (t—1)+@%j;"(t—_l)

n

WMA, (10) = WMA,(9) + 220 —2o17) 9p‘°ST >()

9(1,026.29)-9,176.86
45

=1,018.2793 +
=1,019.6071



9p, —1,(10)

(]

9(1,031.73)-9,178.09
45

WMA, (11) = WMA, (10) +

=1,019.6071+

=1,021.9956

WMA,(12) = WY\/L49(11)+9P'2 ST o1

9

9(1,035.26)—9,181.50

=1,021.9956 +
45

=1,025.0142

9}713 —1,(12)

9

9(1,037.37)—9,190.19
45

WMA,(13) = WMA, (12) +

=1,025.0142 +
=1,028.2618

WMA, (14) = WMA;(13) + OPis ST (13)

9

9(1,035.26) ~9,215.33
45

=1,028.2618 +
=1,030.5287

WMA, (15) = WMA;(14) + °Dis ST o(14)

9

9(1,037.37)—9,236.01

=1,030.5287 +
45

=1,032.7580

1,040.00
1,035.00
1,030.00
1,025.00
—FCE
1,020.00
—WMAY
1,015.00
1,010.00

1,005.00

"
"
N
N
n
20N
"
"
"
"
n

4 E% J d 1 lo" a dl :J o/ Lo a a
sU¥ 2.12 nswwﬂuaqLaummaamqmwunmaaw 9 JUNUIIAMUATIYIUVES SET50
1 J =3 a 4 -
Fausttuil 13 AAIAYN W.A. 2557 9 TUN 3 WOFAN18U W.A. 2557
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' = a = a . "
2.9 Aupdgniouidndluiuuidea (Exponential moving average : EMA)
Rt 2.15 fmusld w, =a(l-a)™ ;0<a<1 e k=t,r-1¢-2,...

al

waziien a 91 AsuBsu (Smoothing constant) W {7} iludduvesqanian

mxwmﬁﬁmmﬁu%’aadaLLazﬁmumlﬁ {P}={p, |t e{r}} unudrduvassm

| < = = w o W ¢ o a
Aladunasuindliuudoa unusmedydnual EMA (1) Felleulas
i
EMA,()=...+ W p_ + WDy + WP +..t WD +W,p, = z W, Py
k=—ot
al i ' = = = -
Bonnsl G={(t,EMA, (t))|t e {r}} 1 “Wurnedeindoumandluuiya”
a ' = = = al )
TneNauITeved Robert (1959) Aeduindouiidniumuduaaunsodnaglusy
AnuEIRuSDauAa iy
EMA(t) = EMA(t ~1) + a p, — EMA(t—1)

1 i ‘J o o o
PNWANTSANYIVEY Jack K. Hutson WUl Al @ Aiunzaudmsunasaiuin

' < < < < = 2 2 2 v o
Anadgdoundnluiilearessnmuamnsadszuiaumslasn a = — Tnggniun
n+

=l 1 1 e‘ 4‘ ﬂ‘ =l . = i s o [
a= wSuniy Anadseaoudnluuudea » Wyulumedanwel EMA (1)

n+l
h)

e

EMA (f) = EMA (t -1) + ¢ l(p, ~EMA(t-1)) ;t>n

TS0

& o ° i
NUYLAG) UNATINOAINEZAINDIRSNNUAIA EMA, (n) = WMA, (n)

= closing pace
1600H— exponential moveing average Line

1500

1400

1300

feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2014 2014 2014 2014 2014 014 2014 2014 2014 014 2014

= : < 4 o = v
JUM 2.13 nsmdadeindeuniidndluuulsavasamiu

1 / o - ¥ o a 1% a )
ugnsAassnaauEnTIULILTA (§uETy) dr8 n=9 Y9951m1Tn (1AUEAY)
swunes SETS0 Aussui 1 quanius we. 2557 B9 15 Suamau w.a. 2557
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Y I | ) ' ° ' & a = =~ ) A o 2
AWDYIIN 2.7 INAIDENY 2.6 "U‘ﬂﬂquqmﬂqLﬂaﬂlﬂaaumkgﬂ‘iﬁﬂ'auumﬁlﬂ 91U L:Jaﬂ’n’i‘uﬂlﬂ

EMA4,(9) = WMA4,(9)

P o ¢ ° ! = = = g = )
AN 2.3 m‘mLLamNaaWﬁmnmsmummmL«aaamaaumaniﬂtuumﬂa 91U
fluviu SET50

U 13/10 14/10 15/10 16/10 17/10 20/10 21/10 22/10
adu 1 2 3 4 5 6 7 8
1A 1,025.06 | 102832 | 102657 | 1,012.23 | 101458 | 101452 | 101479 | 1,018.42

EMA,(1) B N N

U 24/10 27/10 28/10 29/10 30/10 31/10 3/11
a1 9 10 11 12 13 14 15
510 1,02237 | 102629 | 1,031.73 | 1,03526 | 103737 | 103526 | 1,037.37

EMA,(f) | 1,018.2793 | 1,019.8815 | 1,022.2512 | 1,024.8529-| 1,027.3564 | 1,028.9371 | 1,030.6237
970 Fed1e 2.1 WMA,(9) =1,018.2793
ANUEUNUS EMA, (t) = EMA, (1 — 1)+ ~2—1( p,—EMA (t=1))
n+
2
EMd, (10) = EMA,(9) + == (31, ~ EMA,(9))
=1,018.2793+ %(1,026.29 ~1,018.2793) =1,019.8815
g
EMA4,(11)= EM49(10)+B(x11 — EM4,(10))
=1,019.8815 +%(1,031.73—1,019.8815) =Y, 03242512
2
EMA,(12) = EMA,(1 1)+E(x12 —EMA,(11))
=1,022.2512 + 1_26 (1,035.26-1,022.2512) =1,024.8529
2
EMA,(13) = EM49(12)+E(x13 ~EMA,(12))
=1,024.8529 + % (1,037.37-1,024.8529) =1,027.3564

A EM4,(14) way EMA,(15) d@wnsaviilasetnemy
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1,035.00
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1,020.00
———EMAS
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UM 2.14 nsmiveadurindeinasuiinlvuudes 9 JufiusalUnsieTures SET50
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2.10 MACD (Moving Average Convergence Divergence)
a o ° o o a & o v o v
o 2.16 fmuali {7} Lﬂuanmu"umﬁ;ﬂnmmwmwunwsLﬁuwayaLLasmwusﬂ‘w

o L o o/ 1 1 A A A
{P}={p, |t {r}} unudrduressiey MACD Ae drdunasisupsAafsiARoud
& - o w o alay A ¢ o - v
Wndluiuudsadesidunidmnsfines » way n, eN 39 1 <n, Wouunuie
dydnunl MACD =(MACD(t)|t e{r})

Ueulag
MACD(t) = EMA!™ (t) = EMAZ™ (¢)
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a v Y v ¢ .
A15199 n.2 Muanssianuatululng basic.py

import numpy as np

def getTradingPeriods(macd, signalLine):
downCrossingPoints = getDownCrossingPoints(macd, signalline)
periods = []
for i in xrange(len(downCrossingPoints)-1):
periods.append(macd[downCrossingPoints(il:downCrossingPoints[i+1]].index)

return periods

def isAnUpCrossingPoint(macd, signalline, t):

| = macd.index.get_loc(t)

if i >= 1 and (macd.ix[i] > signalLine.ix[il) and (macd.ix[i=1] < signalLine.ix[i-1]):
return True
elif i >= 2 and (macd.ix[i] > signalLine.ix(i]) and (macd.ix[i-1] == signalLine.ix[i-1])
and (macd.ix[i-2] < sienalLine.ix[i-2]):
return True
else:
False

def isADownCrossingPoint(macd, signalLine, t):
i = macd.index.get_toc(t)

if i >= 1 and (macdixfi] < signalLine.ix[il) and (macd.ix[i-1] > signalLine.ix[i-1]):
return True
elif i >= 2 and (macd.ix[i] < signalLine.ix[i]) and (macd.ix[i-1] == signalLine.ix[i-1])
and (macd.ix[i-2] > signalLine.ix[i-2]):
return True
else:
False

def getUpCrossingPoints(macd, signalLine):
upCrossingPointList = []
firstDownCrossingExists = False

for t in macd.index:
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if not firstDownCrossingExists and isADownCrossingPoint(macd, signalLine, t):
firstDownCrossingExists = True

if firstDownCrossingExists and isAnUpCrossingPoint(macd, signalline, t):
upCrossingPointList.append(t)

return upCrossingPointList

def getDownCrossingPoints(macd, signalLine):
downCrossingPointList = (]
for t in macd.index:
if isADownCrossingPoint(macd, signalLine, t):
downCrossingPointList.append(t)

return downCrossingPointList

class Trade(object):
def _init _(self, buyPoint, sellPoint, capital, weight=1):
self.buyPoint = buyPoint
self.sellPoint = sellPoint
self.capital = capital
selfweight = weight

def getProfit(self, pricesData):
return ((pricesDatafself.sellPoint] -
pricesData[self. buyPoint])/float(pricesData[self.buyPoint])¥self.capital*self.weight

def getinfo(self, pricesData):
return "buy date: " + self.buyPoint.strftime('%d-%m-%Y") + ", sell date: " +
self.sellPoint.strftime('%d-%m-%Y') + ", buy price: " + str(pricesData[self.buyPoint]) + *,
sell price: " + str(pricesData[self.sellPoint])

class TotalTrade(object):
def _init_ (self, tradeList):
self.initialCapital = tradeList[0].capital
for trade in tradelist:
if trade.capital != self.initialCapital:
raise Exception('All trade in tradeList must have the same capital.’)
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self.tradeList = tradelList

def getProfitRate(self, pricesData):

if len(self.tradeList) == 1:
profitRate = self.tradeList[0].cetProfit(pricesData)/float(self.initialCapital)
else:

profits = np.array([trade.getProfit(pricesData) for trade in self.tradeList])
profitRate = np.sum(profits)/float(self.initialCapital - np.sum(profits[profits
< 0]))

return profitRate

def printTotallnfo(self, pricesData):
for trade in‘self.tradeList:
print trade.getInfo(pricesData)

def getUpCrossingPointinAPeriod(macd, signalline, period):
upCrossingPoint = None
for tiin period:
if isAnUpCrossingPoint(macd, signalline, t):
upCrossingPoint = t
break

return upCrossingPoint

def getMaximumPointsinAPeriod(macd, signalLine, period):
upCrossingPoint = None
for t in period:
if isAnUpCrossingPoint(macd, signalLine, t):
upCrossingPoint = t
break

maximumPoint = macd[upCrossingPoint:period[-1]].idxmax()

return maximumPoint

def getMinimumPointsinAPeriod(macd, signalLine, period):
upCrossingPoint = None
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for t in period:
if isAnUpCrossingPoint(macd, signalLine, t):
upCrossingPoint = t
break

minimumPoint = macd[period[0]:upCrossingPoint].idxmin()

return minimumPoint

= w v 9
A15°99 1.3 Msnuanssianuatululvg basicf.py

import numpy as np

def getTradingPeriods(MACDFData, SIGNALFData):
downCrossingPoints = getDownCrossingPoints(MACDFData, SIGNALFData)
periods =]
for i in xrange(len(downCrossingPoints)-1):

periods.append(MACDFDataldownCrossingPoints[il:downCrossingPoints(i+11].index)

return periods

def isAnUpCrossingPoint(MACDFData, SIGNALFData, t):
i = MACDFData.indexget loc(t)

if i >= 1 and (MACDFData.ix[i] > SIGNALFData.ix[i]) and (MACDFData.ix[i-1] <
SIGNALFData.ix[i-1]):
return True
elif i >= 2 and (MACDFData.ix[i] > SIGNALFData.ix[i]) and (MACDFData.ix[i-1]
SIGNALFData.ix[i-1]) and (MACDFData.ix[i-2] < SIGNALFData.ix[i-2]):
return True
else:

False

def isADownCrossingPoint(MACDFData, SIGNALFData, t):
i = MACDFData.index.get_loc(t)
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if i >= 1 and (MACDFData.ix[i] < SIGNALFData.ix[i]) and (MACDFData.ix[i-1] >
SIGNALFData.ix[i-1]):
return True
elif i >= 2 and (MACDFData.ix[i] < SIGNALFData.ix[i]) and (MACDFData.ix[i-1] ==
SIGNALFData.ix[i-1]) and (MACDFData.ix[i-2] > SIGNALFData.ix[i-2]):
return True
else;
False

def getUpCrossingPoints(MACDFData, SIGNALFData):
upCrossingPointList =[]
firstDownCrossingExists =-False
for t in MACDFData.index:
if not firstDownCrossingExists and isADownCrossingPoint(MACDFData,
SIGNALFData, t):
firstDownCrossingExists = True

if firstDownCrossingExists and isAnUpCrossingPoint(MACDFData, SIGNALFData, t):
upCrossingPointList.append(t)

return upCrossingPointList

def getDownCrossingPoints(MACDFData, SIGNALFData):
downCrossingPointList = [
for t in MACDFData.index:
if isADownCrossingPoint(MACDFData, SIGNALFData, t):
downCrossingPointList.append(t)

return downCrossingPointList

class Trade(object):
def _init_ (self, buyPoint, sellPoint, capital, weight=1):
self.buyPoint = buyPoint
self.sellPoint = sellPoint
self.capital = capital
self.weight = weight
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def getProfit(self, pricesData):
return ((pricesData[self.sellPoint] -
pricesData[self.buyPoint])/float(pricesData[self.buyPoint]))*self.capital*self.weight

def getinfo(self, pricesData):
return "buy date: " + self.buyPoint.strftime('%d-%m-%Y') + ", sell date: " +
self.sellPoint.strftime('%d-%m-%Y') + ", buy price: " + str(pricesData[self.buyPoint]) + ",
sell price: " + str(pricesData[self.sellPoint])

class TotalTrade(object):
def _init_ (self, tradeList):
self.initialCapital =tradelist[0].capital
for trade in tradeList:
if trade.capital != selfinitialCapital:
raise Exception(‘All trade in tradeList must have the same capital.)

self.tradelist = tradelist

def getProfitRate(self, pricesData):
if len(self.tradelist) == 1
profitRate = self tradeList[0].getProfit(pricesData)/float(self.initialCapital)
else:
profits = np.array([trade.getProfit(pricesData) for trade in self.tradelist])
profitRate = np.sum(profits)/float(self.initialCapital - np:sum(profits[profits <

return profitRate

def printTotallnfo(self, pricesData):
for trade in self.tradelList:
print trade.getInfo(pricesData)

def getUpCrossingPointinAPeriod(MACDFData, SIGNALFData, period):
upCrossingPoint = None
for t in period:
if isAnUpCrossingPoint(MACDFData, SIGNALFData, t):
upCrossingPoint = t
break
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return upCrossingPoint

def getMaximumPointsinAPeriod(MACDFData, SIGNALFData, period):
upCrossingPoint = None
for tin period:
if isAnUpCrossingPoint(MACDFData, SIGNALFData, t):
upCrossingPoint = t
break

maximumpPoint = MACDFDatalupCrossingPoint:period[-1]].idxmax()
return maximumPoint
def getMinimumPointsInAPeriod(MACDFData, SIGNALFData, period):
upCrossingPoint = None
for t in period:
if isAnUpCrossingPoint(MACDFData, SIGNALFData; t):
upCrossingPoint = t
break

minimumPoint = MACDFDatalperiod[0]:upCrossingPoint].idxmin()

return minimumPoint

M15799 n.4 mnsanesiasuaUululvd data.py

import pandas as pd

class DataDefinition (str):
def _new_ (cls, name, colNumber, dtype):

return str.__new__ (cls, name)

def _init_ (self, name, colNumber, dtype):
super(DataDefinition, self).__init_ (name)
self.colNumber = colNumber

self.dtype = dtype
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DATE = DataDefinition('date’, 0, 'S8")

OPEN = DataDefinition('open’, 1, 'f8)

HIGH = DataDefinition('high’, 2, 'f8")

LOW = DataDefinition('low', 3, 'f8")

CLOSE = DataDefinition('close’, 4, 'f8')
MACDF = DataDefinition('macdfuzzy’, 5, 'f8')
SIGNALF = DataDefinition('signalfuzzy’, 6, 'f8")

def getRawData(uri="/resources/stockdata/SET50P.csv'):
data = pd.read_csv(uri, dtype={DATE : DATE.dtype,
OPEN-_: OPEN.dtype,
HIGH- .. HIGH.dtype,
LOW ' LOW.dtype,
CLOSE : CLOSE.dtype,
MACDF. : MACDF.dtype,
SIGNALF: SIGNALF.dtype }
, parse_dates=[0], index_col=0, na_values="-)

return data.sort_index(ascending=True).dropna()

def getPricesData(symbol='SET50', type='close’):
if type not in [LOW,HIGH,OPEN,CLOSE,MACDF,SIGNALF]:

raise Exception('param-value error: type= "+ type +

non non

{"open", "high", "low",."close", "macdfuzzy", "signalfuzzy'})

. Hint, type=x for x in
uri = '/resources/stockdata/' + symbol + ".csv!

rawData = None
try:
rawData = _getRawData(uri)
except:
raise Exception(‘error occur while parsing raw data. Hint, please check if
symbol=" + symbol + " exists and matches the name of csv file.)

data = rawData[type]
return data




67

def getOpenData(symbol='SET50', type='open"):
if type not in [LOW,HIGH,OPEN,CLOSE,MACDF,SIGNALF]:
raise Exception('param-value error: type= " + type +

. Hint, type=x for x in

{"open", "high", "low", "close", "macdfuzzy", "signalfuzzy"})
uri = "/resources/stockdata/' + symbol + '.csv'

rawData = None
try:
rawData = getRawData(uri)
except:
raise Exception('error-occur while parsing raw data. Hint, please check if
symbol=" + symbol + " exists-and matches the name of csv file.)

data = rawData[type]

return data

def getHighData(symbol='SET50', type='high’):
if type not.in [LOW,HIGH,OPEN,CLOSE,MACDF,SIGNALFI:

raise Exception(‘param-value error: type= "'+ type +

. Hint, type=x for x in

non

{"open’,

n.mn "nou

high", "low", "close", "macdfuzzy”, "signalfuzzy"})
uri = '/resources/stockdata/' + symbol + ".csv'

rawData = None
try:
rawData = _getRawData(uri)
excepl:
raise Exception('error occur while parsing raw data. Hint, please check if

symbol=" + symbol + " exists and matches the name of csv file.")

data = rawData(type]

return data

def getLowData(symbol='SET50', type="low):
if type not in [LOW,HIGH,OPEN,CLOSE,MACDF,SIGNALF]:

raise Exception('param-value error: type= " + type +

. Hint, type=x for x in

non mon non

{"open", "high", "low", "close", "macdfuzzy", "signalfuzzy"}’)

uri = '/resources/stockdata/’ + symbol + '.csv'
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rawData = None
try:
rawData = _getRawData(uri)
except:
raise Exception('error occur while parsing raw data. Hint, please check if

symbol="" + symbol + " exists and matches the name of csv file.")

data = rawData[type]

return data

def getCloseData(symbol='SET50, type='close):
if type not in [LOW,HIGH,OPEN,CLOSE,MACDF,SIGNALF]:
raise Exception('param-value error: type=" +type +". Hint, type=x for x in

{"open", "high", "low", "close"; 'macdfuzzy", "signalfuzzy"})

uri = '/resources/stockdata/ + symbol + '.csv'

rawData = None
try:
rawData = _getRawData(uri)
except:
raise Exception('error occur while parsing raw data. Hint, please check if

"

symbol=""+ symbol + "exists and matches the name of ¢sv file.)

data = rawData[type]
return data

def getMACDFData(symbol="SET50", type="macdfuzzy"):
if type not in [LOW,HIGH,OPEN,CLOSE,MACDF,SIGNALF]:
raise Exception('param-value error: type= "'+ type +

m

. Hint, type=x for x in

non [[T]

{"open", "high", "low", "close",

macdfuzzy", "signalfuzzy"})

uri = '/resources/stockdata/' + symbol + ".csv'

rawData = None
try:

rawData = _getRawData(uri)
except:
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raise Exception('error occur while parsing raw data. Hint, please check if

"

symbol="" + symbol + " exists and matches the name of csv file.")
data = rawData[type]

return data

def getSIGNALFData(symbol='SET50', type='signalfuzzy'):
if type not in [LOW,HIGH,OPEN,CLOSE,MACDF,SIGNALF]:

raise Exception('param-value error: type= " + type +

. Hint, type=x for x in

{"open", "high", "low", "close", "macdfuzzy", "signalfuzzy"}’)

uri = "/resources/stockdata/' +symbol + '.csv'

rawData = None
try:
rawData = _getRawData(uri)
except:
raise Exception(error occur while parsing raw data. Hint, please check if

m

symbol=" + symbol + " exists and matches the name of csv file.")

data = rawDataltype]

return data 7

o o v o 1
A1979% n.5 MInnansianuatululng ema.py

import pandas as pd
import pandas.stats.moments as mt

def getEMA(pricesData, n=12):
ema = pd.Series(mt.ewma(pricesData, span=n), index=pricesData.index)

return ema

d o/ 2/ o 3
A15749% 1.6 Msnanssanuatululng macd.py

import pandas as pd
import pandas.stats.moments as mt
from ema import getEMA
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def getMACDANdSignallLine(pricesData, n1, n2, n3):
ema _nl = getEMA(pricesData, n1)
ema_n2 = getEMA(pricesData, n2)
macd = ema_nl - ema_n2
signalLine = pd.Series(mt.ewma(macd, span=n3), index=pricesData.index)

return macd, signalLine

< Y ) ¢
M1319 n.7 Msnuaassianuatululwd plot.py

import pandas as pd

import matplotlib.pyplot as plt

import numpy as np

from matplotlib impert ticker, font._manager

class IndexManager(object):
def _init, (self, indexSeries):
self.index = indexSeries
self.evenlyindex = pd.Series(np.arange(len(indexSeries)), index=indexSeries)

def evenlylndexToDateTimelndex(self, x):
try:
return self.index(x]
except:
return None

def datetimelndexToEvenlylndex(self, d):
try:
return self.evenlyindex[d]
except:
return None

def dateMappingFormatter(self, x, pos=None):
d = self.evenlyindexToDateTimelndex(int(x + 0.5))
if d is not None:
return d.strftime('%b\n%Y")
else:

return "




#l

def macdPlot(pricesData, macd, signalLine, show=True):
idm = IndexManager(pricesData.index)
plt.rc('axes', grid=True)
plt.rc(‘erid', color='0.75', linestyle="-, linewidth=0.5)

left, width = 0.1, 0.8
rectl = [left, 0.6, width, 0.3]
rect2 = [left, 0.1, width, 0.5]

fig = plt.figure(facecolor='white')

axescolor = 'H#fOfof9'

axl = fig.add axes(rectl, axisbg=axescolor)

ax2 = fig.add axes(rect2, axisbg=axescolor, sharex=ax1)

def getindexOfFirstDayEachMonth(datearr):
dateSeries = pd.Series(datearr.month)
isFirstDay = np.ones_like(dateSeries, dtype=np.bool)
isFirstDay[1:] = (dateSeries[1:] |= dateSeries[:-1])
return dateSeries.index[isFirstDay]

ax1.xaxis.set_major locator(ticker.FixedLocator(getindexOfFirstDayEachMonth(pricesDa

ta.index)))
ax1.xaxis.set_major_formatter(ticker.FuncFormatter(idm.dateMappingFormatter))
axl.set xlim(idm.evenlylndex(0] - 2, idm.evenlyindex[-1] + 2)

ax1.plot(idm.evenlyIndex, pricesData, color="black!, lw=2, label="closing price’)
ax2.plot(idm.evenlyindex, macd, color='red’, lw=1.5, label="MACD Line')
ax2.plot(idm.evenlyindex, signalLine, color='blue’; lw=1, label='Signal Line)

for label in ax1.get_xticklabels():
label.set_visible(False)

axl.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both")
ax2.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both")

props = font_manager.FontProperties(size=10)
legl = axl.legend(loc='best', shadow=True, fancybox=True, prop=props,

scatterpoints=1, markerscale=1)
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legl.get frame().set alpha(0.5)

leg2 = ax2.legend(loc="best', shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

leg2.get_frame().set_alpha(0.5)

plt.suptitle(MACD")

if show: plt.show()

return fig

def macdr1Plot(pricesData, macd, signalLine, show=True):
idm = IndexManager(pricesData.index)
plt.rc('axes', grid=True)
plt.rc(‘erid', color='0.75'", linestyle='"-', linewidth=0.5)

left, width = 0.1, 0.8
rectl = [left, 0.6, width, 0.3]
rect2 = [left, 0.1, width, 0.5]

fig = plt.fieure(facecolor='white’)

axescolor = 'H#f9f9f9"

ax! = fig.add .axes(rect1, axisbg=axescolor)

ax2 = fig.add_axes(rect2, axisbg=axescolor, sharex=ax1)

def getindexOfFirstDayEachMonth(datearr):
dateSeries = pd.Series(datearr.month)
isFirstDay. = np.ones_like(dateSeries, dtype=np.bool)
isFirstDay[1:] = (dateSeries[1:] |= dateSeries[:-1])
return dateSeries.index[isFirstDay]

axl.xaxis.set_major_locator(ticker.FixedLocator(getindexOfFirstDayEachMonth(pricesDa

ta.index)))
axl.xaxis.set_major_formatter(ticker.FuncFormatter(idm.dateMappingFormatter))
axl.set_xlim(idm.evenlyindex[Q] - 2, idm.evenlylndex[-1] + 2)

ax1.plot(idm.evenlylndex, pricesData, color="black, lw=2, label='closing price’)
ax2.plot(idm.evenlylndex, macd, color="red, lw=1.5, label="MACD Line')

ax2.plot(idm.evenlyindex, signalLine, color="blue’, lw=1, label="Signal Line’)

for label in axl.get xticklabels():
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label.set_visible(False)

axl.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both")
ax2.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both)

props = font_manager.FontProperties(size=10)

legl = axl.legend(loc="best', shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

legl.get frame().set_alpha(0.5)

leg2 = ax2.legend(loc='best', shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

leg2.get_frame().set_alpha(0.5)

plt.suptitle(MACDR1")

if show: plt.show()

return fig

def macdr2Plot{pricesData, macd, signalLine, show=True):
idm = IndexManager(pricesData.index)
plt.rc('axes’, grid=True)
plt.rc('grid’, color="0.75", linestyle="-', linewidth=0.5)

left, width = 0.1, 0.8
rectl = [left, 0.6, width, 0.3]
rect2 = [left, 0.1, width, 0.5]

fig = plt.figure(facecolor='white')

axescolor = '"#f9f9f9'

ax1 = fig.add_axes(rectl, axisbg=axescolor)

ax2 = fig.add_axes(rect2, axisbg=axescolor, sharex=ax1)

def getindexOfFirstDayEachMonth(datearr):
dateSeries = pd.Series(datearr.month)
isFirstDay = np.ones_like(dateSeries, dtype=np.bool)
isFirstDay[1:] = (dateSeries[1:] = dateSeries[:-1])
return dateSeries.index(isFirstDay]

ax1.xaxis.set_major_locator(ticker.FixedLocator(getindexOfFirstDayEachMonth(pricesDa

ta.index)))
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axl.xaxis.set_major_formatter(ticker.FuncFormatter(idm.dateMappingFormatter))
axl.set_xlim(idm.evenlyindex[0] - 2, idm.evenlyindex[-1] + 2)

axl.plot(idm.evenlyindex, pricesData, color="black/, lw=2, label='closing price’)
ax2.plot(idm.evenlyindex, macd, color="red, lw=1.5, label="MACD Line')
ax2.plot(idm.evenlylndex, signalLine, color="blue’, lw=1, label='Signal Line')

for label in ax1.get_xticklabels():
label.set visible(False)

ax1.yaxis.set_major_locator(ticker.MaxNLocator(5, prune="both’)
ax2.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both’)

props = font manager,FontProperties(size=10)

legl = axl.legend(loc='best’, shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

legl.get frame().set_alpha(0.5)

leg2 = ax2 legend(loc='best’, shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

leg2.get frame().set alpha(0.5)

plt.suptitle( MACDR2')

if show: plt.show()

return fig

def addMarkers(fig, macd, tList, markerSize=40, cotor="#00CCO0", show=True):
idm = IndexManager(macd.index)
ax2 = fig.get_axes()[1]
ax2.scatter(idm.evenlylndex(tList], maed(tList], color=color, s=markerSize)
if show: plt.show()

return fig

d at L9 a (2
A15197 n.8 Mananssiasuatululva plotf.py

import pandas as pd

import matplotlib.pyplot as plt

import numpy as np

from matplotlib import ticker, font_manager
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class IndexManager(object):
def _init (self, indexSeries):
self.index = indexSeries
self.evenlylndex = pd.Series(np.arange(len(indexSeries)), index=indexSeries)

def evenlylndexToDateTimelndex(self, x):
try:
return self.index[x]
except:
return None

def datetimelndexToEvenlylindex(self, d):
try:
return self.evenlylndex(d]
except:
return None

def dateMappingFarmatter(self, x, pos=None):
d = self.evenlyindexToDateTimelndex(int(x + 0.5))
if d is not None:
return d.strftime('%b\n%Y")
else:

return

def macdfPlot(pricesData, MACDFData, SIGNALFData, show=True):
idm = IndexManager(pricesData.index)
idn = IndexManager(MACDFData.index)
idp = IndexManager(SIGNALFData.index)

plt.rc('axes', grid=True)
plt.rc('erid’, color='0.75, linestyle="-', linewidth=0.5)

left, width = 0.1, 0.8
rectl = [left, 0.6, width, 0.3]
rect2 = [left, 0.1, width, 0.5]

fig = plt.figure(facecolor='white")
axescolor = "#f9f9f9'
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axl = fig.add_axes(rect1, axisbg=axescolor)
ax2 = fig.add- axes(rect2, axisbg=axescolor, sharex=ax1)

def getindexOfFirstDayEachMonth(datearr):
dateSeries = pd.Series(datearr.month)
isFirstDay = np.ones_like(dateSeries, dtype=np.bool)
isFirstDay[1:] = (dateSeries[1:] |= dateSeries[:-1])
return dateSeries.index[isFirstDay]

ax1.xaxis.set_major_locator(ticker.FixedLocator(getindexOfFirstDayEachMonth(pricesDa

ta.index)))
axl.xaxis.set_major_formatter(ticker,FuncFormatter(idm.dateMappingFormatter))
axl.set_xlim(idm.evenlyindex[0] - 2, idm.evenlylndex[-1] + 2)

ax1.plot(idm.evenlylndex, pricesData, color="black’, \w=1, label='CLOSE PRICE ')

ax2.plot(idn.evenlylndex, MACDFData, color='red’, lw=1.5, label="FUZZY MACD
LINE ")

ax2.plot(idp.evenlyindex, SIGNALFData, color="blue’, w=1.5, label="FUZZY SIGNAL
LINE )

for label in-ax1.get_xticklabels(:
label.set visible(False)

ax1l.yaxis.set_major locator(ticker.MaxNLocator(5, prune='both’))
ax2.yaxis.set_major locator(ticker.MaxNLocator(5, prune='both’))

props = font_manager.FontProperties(size=10)

legl = axl.legend(loc='best', shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

legl.get_frame().set_alpha(0.5)

leg2 = ax2.legend(loc="best’, shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

leg2.get_frame().set_alpha(0.5)

plt.suptitle('Fuzzy MACD')

if show: plt.show()

return fig

def macdfr1Plot(pricesData, MACDFData, SIGNALFData, show=True):
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idm = IndexManager(pricesData.index)
idn = IndexManager(MACDFData.index)
idp = IndexManager(SIGNALFData.index)

plt.rc(‘axes, grid=True)
plt.rc('grid, color="'0.75', linestyle="-, linewidth=0.5)

left, width = 0.1, 0.8
rectl = [left, 0.6, width, 0.3]
rect? = [left, 0.1, width, 0.5]

fig = plt.figure(facecolor='white')

axescolor = '"#f9fof9'

ax1 = fig.add axes(rectl, axisbg=axescolor)

ax2 = fig.add axes(rect2, axisbg=axescolor, sharex=ax1)

def getindexOfFirstDayEachMonth(datearr):
dateSeries = pd.Series(datearr.month)
isFirstDay = np.ones_Llike(dateSeries, dtype=np.bool)
isFirstDay[1:] = (dateSeries[1:] = dateSeries[:-1])
return dateSeries.index[isFirstDay]

ax1.xaxis.set_ major_locator(ticker.FixedLocator(getindexOfFirstDayEachMonth(pricesDa

ta.index)))
ax1.xaxis.set_major_formatter(ticker.FuncFormatter(idm.dateMappingFormatter))
ax1l.set_xlim(idm.evenlylndex[0] - 2, idm.evenlyindex{-1] +.2)

ax1.plot(idm.evenlylndex, pricesData, color="black, lw=1, label='CLOSE PRICE ")

ax2.plot(idn.evenlylndex, MACDFData, color="red', lw=1.5, label="FUZZY MACD
LINE ")

ax2.plot(idp.evenlyindex, SIGNALFData, color="blue’, lw=1.5, label="FUZZY SIGNAL
LINE )

for label in ax1.get xticklabels():
label.set visible(False)

ax1l.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both")
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ax2.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='ooth'))

props = font_manager.FontProperties(size=10)

legl = axl.legend(loc="best', shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

legl.get frame().set_alpha(0.5)

leg2 = ax2.legend(loc='best’, shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

leg2.get_frame().set_alpha(0.5)

plt.suptitle('Fuzzy MACDR1')

if show: plt.show()

return fig

def macdfr2Plot(pricesData, MACDFData, SIGNALFData, show=True):
idm = IndexManager(pricesData.index)
idn = IndexManager(MACDFData.index)
idp = IndexManager(SIGNALFData.index)

plt.rc(axes’, grid=True)
plt.rc('grid’, color="0.75", linestyle="', linewidth=0.5)

left, width=.0.1, 0.8
rectl = [left, 0.6, width, 0.3]
rect2 = [left, 0.1, width, 0.5]

fig = plt.figure(facecolor=‘white’)
axescolor = '#f9f9f9'
ax1 = fig.add axes(rectl, axisbg=axescolor)

ax2 = fig.add axes(rect2, axisbg=axescolor, sharex=ax1)

def getindexOfFirstDayEachMonth(datearr):
dateSeries = pd.Series(datearr.month)
isFirstDay = np.ones_like(dateSeries, dtype=np.bool)
isFirstDay[1:] = (dateSeries[1:] = dateSeries[:-1])
return dateSeries.index[isFirstDay]

ax1.xaxis.set_major_locator(ticker.FixedLocator(getindexOfFirstDayEachMonth(pricesDa
ta.index)))
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ax1.xaxis.set_major_formatter(ticker.FuncFormatter(idm.dateMappingFormatter))

axl.set_xlim(idm.evenlyindex[0] - 2, idm.evenlyindex[-1] + 2)

ax1.plot(idm.evenlylndex, pricesData, color="black, lw=1, label="CLOSE PRICE ')

ax2.plot(idn.evenlyindex, MACDFData, color="red', lw=1.5, label="FUZZY MACD
LINE ")

ax2.plot(idp.evenlyindex, SIGNALFData, color="blue’, lw=1.5, label="FUZZY SIGNAL
LINE ")

for label in ax1.get_xticklabels():
label.set_visible(False)

axl.yaxis.set_major locator(ticker.MaxNLocator(5; prune="ooth")
ax2.yaxis.set. major_locator(ticker.MaxNLocator(5, prune="both'))

props = font_manager.FontProperties(size=10)

legl = axl.legend(loc="best’, shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

legl.get frame().set alpha(0.5)

leg2 = ax2.legend(loc="best!, shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

leg2.get frame().set_alpha(0.5)

plt.suptitle('Fuzzy MACDR2)

if show: plt.show()

return fig

def addMarkers(fig, MACDFData, tList, markerSize=40, color="#00CC00', show=True):
idn = IndexManager(MACDFData.index)
ax2 = fig.get_axes()[1]
ax2.scatter(idn.evenlylndex[tList], MACDFDatal[tList], color=color, s=markerSize)
if show: plt.show()
return fig

= o w @ oL %
A15199 n.9 msuansasuatululng test_originalmacd.py

from macdtester.basic import isAnUpCrossingPoint, isADownCrossingPoint, Trade,\
TotalTrade, getTradingPeriods
from macdtester.macd import getMACDANdSignalLine
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import numpy as np
from macdtester.data import getPricesData
import os

import pandas as pd

def isABuyPoint(macd, signalline, t):
if isAnUpCrossingPoint(macd, signalLine, t):
return True
else;

return False

def isASellPoint(macd, signalLine, t):
if isADownCrossingPoint(macd, signalline, t):
return True
else;
return False

def getTotalTradesInAPeriod(macd, signallLine, period):
tradeList =[]
buyPoint = None
sellPaint = None
capital = 1
for t in'period:
if buyPoint is None and isABuyPoint(macd, signalline, t):
buyPaint = t

if buyPoint is not None and isASellPoint(macd, signalLine, t):

sellPoint = t

if sellPoint is not None:
tradeList.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradelist) > 0:

return TotalTrade(tradeList)
else:

return None
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def originalMACDTest(pricesData, macd, signalLine):
periods = getTradingPeriods(macd, signalLine)
profitRateList = []
successList = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(macd, signalLine, period)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRateList.append(profitRate)
if profitRate > 0O:
successList.append(1)
else:
successList.append(0)

totalTrade.printTotalinfo(pricesData)

if len(profitRateList) > 0:

return np.mean{successList), np.mean(profitRateList)
else:

return None, None

def getAllBuyPoints(pricesData, macd, signalLine):

periods = getTradingPeriods(macd, signalLine)

allBuyPoints = []

for period in perieds:
totalTrade = getTotalTradesinAPeriod(macd, signalLine, period)
if totalTrade is not None:

for trade in totalTrade tradeList:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints

def getAllSellPoints(pricesData, macd, signallLine):
periods = getTradingPeriods(macd, signalLine)
allSellPoints =[]
for period in periods:
totalTrade = getTotalTradesInAPeriod(macd, signalline, period)
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if totalTrade is not None:
for trade in totalTrade.tradelList:
allSellPoints.append(trade.sellPoint)

return allSellPoints

d o 4 ar (3
135799 N.10 msananssiaruatululwg test_macdrl.py

from macdtester.basic import isAnUpCrossingPoint, isADownCrossingPoint, Trade,\
TotalTrade, getTradingPeriods

from macdtester.macd import getMACDANdSignalLine

import numpy as np

import os

import pandas as pd

from macdtester.data import getPricesData

def isABuyPoint(macd, signalLine, t):

i = macd.index.get_loc(t)

if (i >=2 and
macd.ixi] > signalline.ix[i] and
macd.ix[i-1] > signalLine.ix[i-1] and
isAnUpCrossingPoint(macd, sienalline, macd.index[i-2])):
return True

else:

return False

def isASellPoint(pricesData, macd, signalLine, buyPoint, t):
profitRate = (pricesData[t] - pricesData[buyPoint])/float(pricesDatalbuyPoint])
if profitRate >= 0.03 or isADownCrossingPoint(macd, signalline, t):
return True
else:
return False

def getTotalTradesinAPeriod(pricesData, macd, signalLine, period):
tradelist = []
buyPoint = None
sellPoint = None
capital = 1
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for t in period:
if buyPoint is None and isABuyPoint(macd, signalLine, t):
buyPoint = t

if buyPoint is not None and isASellPoint(pricesData, macd, signalline, buyPoint,
B sellPoint = t

if sellPoint is not None:
tradeList.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradeList) > 0:
return TotalTrade(tradelist)
else;

return None

def MACDR1Test(pricesData, macd, signalLine):
periods = getTradingPeriods(macd, signalLine)
profitRateList =[]
successList = []
for period'in periods:
totalTrade = getTotalTradesinAPeriod(pricesData, macd, signalline, period)
if totalTrade is not None;
profitRate = totalTrade.getProfitRate(pricesData)
profitRateList.append(profitRate)
if profitRate > 0:
successList.append(1)
else:
successList.append(0)

totalTrade.printTotalinfo(pricesData)

if len(profitRateList) > 0O:

return np.mean(successList), np.mean(profitRateList)
else:

return None, None

L
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def getAllBuyPoints(pricesData, macd, signalLine):
periods = getTradingPeriods(macd, signalLine)
allBuyPoints =[]
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalLine, period)
if totalTrade is not None:
for trade in totalTrade.tradelList:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints

def getAllSellPoints(pricesData, macd, signalLine):
periods = getTradingPeriods(macd, signalLine)
allSellPoints.= {]
for periodin’periods:
totalTrade = getTotalTradesinAPeriod(pricesData, macd, signalLline, period)
if totalTrade is not None:
for trade in totalTrade.tradeList:
allSellPoints.append(trade sellPoint)

return allSellPoints

] v w ) ¢
A15199 .11 prsenanssianuatululvg test macdr2py

from macdtester.basic import isAnUpCrossingPoint; isADownCrossingPoint, Trade,\
TotalTrade, getTradingPeriods

import numpy as np

import os

import pandas as pd

from macdtester.data import getPricesData

from macdtester.macd import getMACDANdSignalLine

def isABuyPoint(pricesData, macd, signalLine, t):
I = macd.index.get_loc(t)
if (i >=2 and
macd.ix[i] > signalLine.ix[i] and
macd.ix[i-1] > signalLine.ix[i-1] and
isAnUpCrossingPoint(macd, signalLine, macd.index[i-2]) and
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(macd.ix[i] - signalLine.ix[i])/float(pricesData.ix[]]) >= 0.005):
return True
else:

return False

def isASellPoint(pricesData, macd, signalLine, buyPoint, t):
profitRate = (pricesDatalt] - pricesData[buyPoint])/float(pricesData[buyPoint])
if profitRate >= 0.03 or isADownCrossingPoint(macd, signalLine, t);
return True
else:

return False

def getTotalTradesinAPeriod(pricesData, macd, signalline, period):
tradelList = (]
buyPoint = None
sellPoint = None
capital = 1
for t in period:
if buyPoint is None and isABuyPoint(pricesData, macd, sienalLine, t):
buyPoint =t

if buyPoint is'not None and isASellPoint(pricesData, macd, sighalLine, buyPoint,
sellPoint = t

if sellPoint is not None:
tradelist.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradeList) > 0:

return TotalTrade(tradelList)
else:

return None

def MACDR2Test(pricesData, macd, signalLine):
periods = getTradingPeriods(macd, signallLine)
profitRateList = (]
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successList = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalLine, period)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRateList.append(profitRate)
if profitRate > 0:
successList.append(1)
else:

successList.append(0)
totalTrade.printTotalInfo(pricesData)

if len(profitRateList) > 0O:
return np.mean(successList), np.mean(profitRatelist)
else:

return None, None

def getAllBuyPoints(pricesData, macd, signalline):
periods = getTradingPeriods(macd, signalLine)
allBuyPoints = (]
for period in periods:
totalTrade = getTotalTradesinAPeriod(pricesData, macd, signalline, period)
if totalTrade is not None:
for trade in totalTrade.tradelList:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints

def getAllSellPoints(pricesData, macd, signalLine):
periods = getTradingPeriods(macd, signalline)
allSellPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalLine, period)
if totalTrade is not None:
for trade in totalTrade.tradeList:
allSellPoints.append(trade.sellPoint)
return allSellPoints
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from macdtester.basicf import isAnUpCrossingPoint, isADownCrossingPoint, Trade,\
TotalTrade, getTradingPeriods

import numpy as np

import os

import pandas as pd

from macdtester.data import getPricesData, getMACDFData, getSIGNALFData

#from macdtester.signalf import getMACDFuzzydata

def isABuyPoint(MACDFData, SIGNALFData, t):
if isAnUpCrossingPoint(MACDFData, SIGNALFData, t):
return True
else:

return False

def isASellPoint(MACDFData;, SIGNALFData, t):
if isADownCrossingPoint(MACDFData, SIGNALFData, t):
return True
else:

return False

def getTotalTradesInAPeriod(MACDFData, SIGNALFData, period):
tradeList =[]
buyPoint = None
sellPoint = None
capital = 1
for t in period:
if buyPoint is None and isABuyPoint(MACDFData, SIGNALFData, t):
buyPoint =t

if buyPoint is not None and isASellPoint(MACDFData, SIGNALFData, t):
sellPoint = t

if sellPoint is not None:
tradeList.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None
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if len(tradeList) > 0:

return TotalTrade(tradeList)
else:

return None

def FuzzyMACDTest(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
profitRateList = []
successlist =[]
for period in periods:
totalTrade = getTotalTradesinAPeriod(MACDFData, SIGNALFData, period)
if totalTrade is not None;
profitRate = totalTrade getProfitRate(pricesData)
profitRateList.append(profitRate)
if profitRate > 0:
successList.append(1)
else:
successList.append(0)

totalTrade.printTotalinfo(pricesData)

if len(profitRateList) > 0:

return np.mean(successList), np.mean(profitRatel ist)
else:

return None, None

def getAllBuyPoints(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
allBuyPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(MACDFData, SIGNALFData, period)
if totalTrade is not None:
for trade in totalTrade.tradelList:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints
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def getAllSellPoints(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
allSellPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(MACDFData, SIGNALFData, period)
if totalTrade is not None:
for trade in totalTrade.tradeList:
allSellPoints.append(trade.sellPoint)

return allSellPoints

d o o &
M1519% N.13 asreuanssiaauatululg test_macdfrl

from macdtester.basicf import isAnUpCrossingPoint, isADownCrossingPoint, Trade,\
TotalTrade, getTradingPeriods

import numpy as np

import os

import pandas as pd

from macdtester.data import getPricesData, getMACDFData, getSIGNALFData

from macdtester.signalf import getMACDFuzzydata

def isABuyPoint(MACDFData, SIGNALFData, t):

i = MACDFData.index.get_loc(t)

if (i >=2 and
MACDFData.ix[i] > SIGNALFData.ix[i] and
MACDFData.ix[i-1] > SIGNALFData.ix[i-1] and
isAnUpCrossingPoint{MACDFData, SIGNALFData, MACDFData.index(i-2])):
return True

else:

return False

def isASellPoint(pricesData, MACDFData, SIGNALFData, buyPoint, t):
profitRate = (pricesDatalt] - pricesData[buyPoint])/float(pricesDatalbuyPoint])
if profitRate >= 0.03 or isADownCrossingPoint(MACDFData, SIGNALFData, t):
return True
else:
return False
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def getTotalTradesinAPeriod(pricesData, MACDFData, SIGNALFData, period):
tradelList = []
buyPoint = None
sellPoint = None
capital = 1
for t in period:
if buyPoint is None and isABuyPoint(MACDFData, SIGNALFData, t):
buyPoint =t

if buyPoint is not None and isASellPoint(pricesData, MACDFData, SIGNALFData,
buyPoint, t): sellPoint =t

if sellPoint is not None:
tradeList.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradeList) > 0:
return TotalTrade(tradeList)
else;

return None

def MACDFR1Test(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
profitRateList = []
successList =[]
for period in periods;
totalTrade = getTotalTradesInAPeriod(pricesData, MACDFData, SIGNALFData,
period)
if totalTrade is not None:
profitRate = totalTrade.setProfitRate(pricesData)
profitRateList.append(profitRate)
if profitRate > 0:
successList.append(1)
else:
successList.append(0)

totalTrade.printTotalInfo(pricesData)
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if len(profitRatelist) > 0:
return np.mean(successList), np.mean(profitRateList)
else:

return None, None

def getAllBuyPoints(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
allBuyPoints = []
for period in periods:
totalTrade = getTotalTradesinAPeriod(pricesData, MACDFData, SIGNALFData,
period)
if totalTrade is.not None:
for trade in totalTrade.tradelList:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints

def getAllSellPoints(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
allSellPoints = [J
for period in periods:
totalTrade = getTotalTradesinAPeriod(pricesData, MACDFData, SIGNALFData,
period)
if totalTrade is not None:
for trade in totalTrade.tradelList:
allSellPoints.append(trade.sellPaint)

return allSellPoints

d o b4 L7 L2
A15797 .14 msuanssiaruaUululvg test_macdfr2

from macdtester.basicf import isAnUpCrossingPoint, isADownCrossingPoint, Trade,\
TotalTrade, getTradingPeriods

import numpy as np

import os

import pandas as pd

from macdtester.data import getPricesData, getMACDFData, getSIGNALFData
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from macdtester.signalf import getMACDFuzzydata

def isABuyPoint(pricesData, MACDFData, SIGNALFData, t):

i = MACDFData.index.get_loc(t)

if (i >=2 and
MACDFData.ix[i] > SIGNALFData.ix[i] and
MACDFData.ix[i-1] > SIGNALFData.ix[i-1] and
isAnUpCrossingPoint(MACDFData, SIGNALFData, MACDFData.index[i-2]) and
(MACDFData.ix[i] - SIGNALFData.ix(i])/float(pricesData.ix[i]) >= 0.005):
return True

else:
return False

def isASellPoint(pricesData, MACDFData, SIGNALFData;, buyPoint, t):
profitRate = (pricesDatalt] - pricesDatalbuyPoint])/float(pricesData[buyPoint])
if profitRate >= 0.03 or isADownCrossingPoint{MACDFData, SIGNALFData, t):
return True
else:
return False

def getTotalTradesInAPeriod(pricesData, MACDFData, SIGNALFData, period):
tradeList =[]
buyPoint = None
sellPoint = None
capital = 1
for t in period:
if buyPoint is None and isABuyPoint(pricesData, MACDFData, SIGNALFData, t):
buyPcint =t

if buyPoint is not None and isASellPoint(pricesData, MACDFData, SIGNALFData,
buyPoint, t):
sellPoint = t

if sellPoint is not None:
tradeList.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None
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if len(tradelList) > 0:

return TotalTrade(tradeList)
else:

return None

def MACDFR2Test(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
profitRateList = []
successList = []
for period in periods:
totalTrade = getTotalTradesinAPeriod(pricesData, MACDFData, SIGNALFData,
period)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRateList.append(profitRate)
if profitRate > 0:
successList.append(1)
else:
successList.append(0)

totalTrade. printTotalinfo(pricesData)

if len(profitRateList) > 0:

return np.mean(successList), np.mean(profitRateList)
else:

return None, None

def getAllBuyPoints(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
allBuyPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, MACDFData, SIGNALFData,
period)
if totalTrade is not None:
for trade in totalTrade.tradelList:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints
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def getAllSellPoints(pricesData, MACDFData, SIGNALFData):
periods = getTradingPeriods(MACDFData, SIGNALFData)
allSellPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, MACDFData, SIGNALFData,
period)
if totalTrade is not None:
for trade in totalTrade.tradeList:
allSellPoints.append(trade.sellPoint)
return allSellPoints

P=| a o I3
M15799 .15 msnanssianuatululvd main.py

from macdtester.data import getPricesData, eetMACDFData, getSIGNALFData
from macdtester.macd import eetMACDAndSignalline
from macdtester.signalf import getMACDFuzzydata

from macdtester.plot import macdPlot, macdrlPlot, macdr2Plot, addMarkers
from macdtester.plotf import macdfPlot, macdfriPlot, macdfr2Plot, -addMarkers

from macdtester.basic import getTradingPeriods, getMaximumPointsinAPeriod,\
getMinimumPointsinAPeriod

from macdtester.basicf import getTradingPeriods, eetMaximumPointsinAPeriod,\
getMinimumPointsinAPeriod

from macdtester.test_originalmacd import originalMACDTest, getAllBuyPoints as
org_getAllBuyPoints,\

getAllSellPoints as org_getAllSellPoints
from macdtester.test_macdrl import MACDR1Test, getAllBuyPoints as
macdrl_getAllBuyPoints,\

getAllSellPoints as macdrl_getAllSellPoints
from macdtester.test_ macdr2 import MACDR2Test, getAllBuyPoints as
macdr2_getAllBuyPoints,\

getAllSellPoints as macdr2_getAllSellPoints

from macdtester.test_macdf import FuzzyMACDTest, getAllBuyPoints as
macdf getAllBuyPoints,\
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getAllSellPoints as macdf getAllSellPoints
from macdtester.test_macdfrl import MACDFR1Test, getAllBuyPoints as
macdFrl_getAllBuyPoints,\

getAllSellPoints as macdfrl getAllSellPoints
from macdtester.test_macdfr2 import MACDFR2Test, getAllBuyPoints as
macdFr2_getAllBuyPoints,\

getAllSellPoints as macdfr2_getAllSellPoints

#from macdtester.signalf import getSignalF

## prepare data for a single data

print 'preparing data...

symbol = 'SET50'

pricesData = getPricesData(symbol)

macd, signallLine = getMACDAndSignalLine(pricesData, 12, 26, 9)
macdf = getMACDFData(symbol)

#signalf = getMACDFuzzydata(macdf, 9)

signalf = getSIGNALFData(symbol)

pricesData = pricesData[25:]
macd = macd[25:]
signallLine = signalline[25:]
macdf = macdf{25:]

signalf = signalf[25:]

# original MACD test with @ single data
print 'original MACD test.for.' + symbaol
successRate, profitRate = originalMACDTest(pricesData, macd, signalLine)
if successRate is None or profitRate is None:
print 'no trade’
else:
print 'success rate: %f % successRate
print 'profit rate: %f % profitRate
raw_input("Press Enter to continue...")

allBuyPoints = org_getAllBuyPoints(pricesData, macd, signallLine)
allSellPoints = org_getAllSellPoints(pricesData, macd, signalline)
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fig = macdPlot(pricesData, macd, signalLine, show=False)
addMarkers(fig, macd, allBuyPoints, color="#00CC00', show=False)
addMarkers(fig, macd, allSellPoints, color="#FF0000', show=True)

# MACDR1 test with a sincle data
print 'MACDR1 test for ' + symbol
successRate, profitRate = MACDR1Test(pricesData, macd, signalLine)
if successRate is None or profitRate is None:
print 'no trade’
else:
print 'success rate: %f % successRate
print 'profit rater %f'" % profitRate
raw_input("Press Enter to continue...")

allBuyPoints = macdrl-getAllBuyPoints(pricesData, macd, signalLine)
allSellPoints = macdrl getAllSellPoints(pricesData, macd, signalLine)

fig = macdr1Plot(pricesData, macd, signalLine, show=False)
addMarkers(fig, macd, allBuyPoints, color="#00CC00', show=False)
addMarkers(fig, macd, allSellPoints, color="#FF0000', show=True)

# MACDR2 test with a single data
print 'MACDR2 test for ' + symbol
successRate, profitRate = MACDR2Test(pricesData, macd, signalline)
if successRate is None or profitRate is None:
print 'no trade'
else:
print 'success rate: %f" % successRate
print 'profit rate: %f' % profitRate

raw_input("Press Enter to continue...")

allBuyPoints = macdr2_getAllBuyPoints(pricesData, macd, signalLine)
allSellPoints = macdr2_getAlLSellPoints(pricesData, macd, signalLine)

fig = macdr2Plot(pricesData, macd, signalline, show=False)
addMarkers(fig, macd, allBuyPoints, color="#00CC00', show=False)
addMarkers(fig, macd, allSellPoints, color="#FF0000', show=True)
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wEH#ERH Fuzzy MACD test with a single data
print 'Fuzzy MACD test for ' + symbol
successRate, profitRate = FuzzyMACDTest(pricesData, macdf, signalf)
if successRate is None or profitRate is None:

print 'no trade'
else:

print 'success rate: %f' % successRate

print 'profit rate: %f % profitRate
raw_input("Press Enter to continue...")
allBuyPoints = macdf_getAllBuyPoints(pricesData, macdf, signalf)
allSellPoints
fig = macdfPlot(pricesData, macdf, signalf, show=Fatse )
addMarkers(fig, macdf, allBuyPoints, color="#00CC00', show=False)
addMarkers(fig, macdf, allSel(Paints, color="#FF0000', show=True)

macdf_getAllSellPoints(pricesData, macdf, signalf)

RH#H##7 Fuzzy MACDR1 test with a single data
print 'MACDFR1 test for * + symbol
successRate, profitRate = MACDFR1Test(pricesData, macdf, signalf)
if successRate is None or profitRate is None:
print 'no trade'
else:
print 'success rate: %f' % successRate
print 'profit rate: %f" % profitRate
raw_input('Press Enter-to continue...")

allBuyPoints = macdFr1. getAllBuyPoints(pricesData, macdf, signalf)
allSellPoints = macdfr1_getAllSellPoints(pricesData, macdf, signalf)
fig = macdfr1Plot(pricesData, macdf, signalf, show=False)
addMarkers(fig, macdf, allBuyPoints, color="#00CC00', show=False)
addMarkers(fig, macdf, allSellPoints, color="#FF0000', show=True)

#it##A# Fuzzy MACDR2 test with a single data
print '"MACDFR2 test for ' + symbol
successRate, profitRate = MACDFR2Test(pricesData, macdf, signalf)
if successRate is None or profitRate is None:
print 'no trade'

else:




98

print 'success rate: %f' % successRate
print 'profit rate: %f' % profitRate

raw_input('Press Enter to continue...")

allBuyPoints
allSellPoints
fig = macdfr2Plot(pricesData, macdf, signalf, show=False)

addMarkers(fig, macdf, allBuyPoints, color="#00CC00', show=False)
addMarkers(fig, macdf, allSellPoints, color="#FF0000', show=True)

macdFr2_getAllBuyPoints(pricesData, macdf, signalf)

1

macdfr2_getAllSellPoints(pricesData, macdf, signalf)




AANUIN U

99

A5 ISNAAURUUAINSUNISNAEDUISNI5T DU

2.1 Anuinugulumsldlusunsy

AANWIN U anaNBRTlTnuIRaduatURd Ay TneazauuRiinsesnouianesd

© @

, » Computer p-bocal Disk{C:)

ldsguudjUanishie Windows XP Windows 7 %30 Windows 8 uaslavhnisinss
gagaWdAls Pythonxy  (Feufegudl (01ANUIN N) wardzauuRinsianuatuianug
wiaunateyasavugniniuliniulaseasensgui v.1

RS S S R S L SR

» macdtester » macdtester

e

File Edit View~ Tools

Organize »

W Favorites
Bl Desktop
ﬂ, Downloads
%= Recent Places
4 Libraries
E’T Documents
J‘ Music
& Pictures
£ Videos

‘M Computer
&, Local Disk {C)
y ATI
1, Dell
., downloads

1. Drivers

. Hotfix

; Intel

. macdfuzzytests
. macdtester

|, macdtester

e e e e

J resources

Include in library »

s

m

. GarenaDownlo —

Help

Share with =

Name

2 iRt

| ™ basic

% basicf

(™ data

| ema

L& macd

A main

A plot

€ plotf

A signalf

@ temp

A test_macdf
(™ test_macdfrl
f’ test_macdfr2
| # test_macdrl
. test_macdr

| ™ test_originalmacd

Burn Mew folder

JU# 2.1 EULLﬁmﬂﬂ'ﬁaa%’Nmﬁ’mLﬁ‘U‘iﬁaﬁuaﬁu



100

Rl A SUTa

BN

acdtester

w| . ¥ Comput
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File Edit View Tools Help
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B Desktop i) SETS0
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NNFUR vl endedraudu Ildsdaduatu basicpy  dsgniaifivlida
C:\macdtestermacdtestenbasic.py  wazlWddoyasian SETS0.csv  ssgnimiiulid
C:\macdtester\resources\stockdata\SET50.csv LUUAY

ns3enldausiaduatuannsovilalagldivsunsy IPython fRadaawiourtue
ganduas Pythonxy Taeminidendnie Pythonxy 137 CA azanansawulusunsy IPython
167 Waldlaensednundunimaimevaniudensients “Open IPython  console
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> cd C\macdtester
L"‘Fiamﬁ'au573171"14*71'm'sﬁwa'mlﬂﬂ'aﬁag"uaﬁﬁaﬁuaﬂ’u Flaguit 2.3
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Sreax bl e

Python 2.7.6 (default, Nov 10 2013, 19:24:18) [MSC v.158@ 32 bit (Intel)]
Type “copyright", "credits" or "license" for more information.

IPythan 2.1.8 -- An enhanced Interactive Python.

|2 -> Introduction and overview of IPython's features.
(Bquickref -> Quick reference.

flhelp -> Python's own help system.

object? -> Details about.'object', use ‘object2?” for extra details.

|IPython profile: pysh
@DELL-PC[C:Desktop]|1> cd c:\macdtester
flc:\macdtester

@DELL-PC[c:macdtester]|2>

5UN v.4 sUlUsunsy IPython vdsndeumduadoudneiuiinisvinay
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€

v = a = J ﬂ'J U =a| s v [ o =3
20 v.2 0t 9.3 aveduneiaidssnafioglulva main.py fldaunsavimuiide .2 fa 2.3

| [ T v oo & 2/ 4 " o -
avdunou wivnnaeanslidsiasuatuidnioudilulwd main.py a1unsavilalaefus

=

|
o e

&
TEIAIU
>

3, =

%run macdtester/main

2.2 Mansuudoya

Joyatililumstinsesiduldun doyasian, MACD, \dudnysyras, uundfied oy
o uledidy wgnuanoenlugluesdidu (na1afie e1sd) veedaya o 1na1sen
nswsendeyasainldlngldddadeolus
> from macdtester.data import getPricesData, getMACDFData, getSIGNALFData
>getPricesData(symbol="SET50', type='close)
>getMACDFData(symbol='SET50, type='macdfuzzy')
>getSIGNALFData(symbol='SET50', type= signalfuzzy")

eladiauys pricesData axdfiniludaiiuvesstnila (close) v SETS0 a 1aanmng
(ansafani@esuusudana Enter togawostuls) lagvsfines symbol Aodoruil
fifoyaaglu C\macdtestenesources\stockdata) Lag type - Aovilavessiarsulaun
‘open’ 'high' "low' Wae ‘close’

sioluasvinisadndidures MACD uasidudayrniandoganamefdmolui
> from macdtester.macd import getMACDANdSignalLine
> macd, signalline = getMACDAndSignalLine(pricesData, 12, 26, 9)

agliiniuls macd arilanludinurondy MACD wazsuys sienalline vzilanludey
v U 1 { o s o 1 U ﬁ. ﬂl 4
YOUFAUF Y U LI81E N 1neTia 18U MACD FLATUIIINKEAITBIA LA RBUT LU
(2 v o v as 0 ' a a |
wndluwwda 12 5u uay 26 Ju WAZLAUAYYIMILATUIUIINATRALAT DU UULEND
Wwudea 9 Yuves MACD
= [P é"
annsanaennsnlanail
>from macdtester.plot import macdPlot
>fig = macdPlot(pricesData, macd, signalLine, show=False)
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Tuhuoaferfiuazasia wuadied wavidudygruied Tu Microsoft Excel
2 1i3@IMUs MACDFData axdianldusduaeatumaned wag dauwUs SIGNALFData azdian
Wudduvendudynniled  uaeiu SET50 198789 (@Msafinidadiudsudane
Ju Enter  IiogAvasianys)  Iagwisidiines symbol | Redevuiiiitoyasylu

U u
v s o

C:\macdtester\resources\stockdata\ Lag type AovinveluAdNesd wazdudyy e
laun ‘macdfuzzy’ uay ‘sienalfuzzy’ aaddau

AolUagyimsasaUT0MLIAATYE LLasLa*uﬁzyw_nmWﬁaf&mnﬁauﬂaswmﬁwﬁwé’wﬁawﬁ
> from macdtester.data import getMACDFData, getSIGNALFData
>macdf = getMACDFData(symbol)
>signalf = getSIGNALFData(symbol)

lAdnls macdf silandudduveaduiuniied uasdiuds signalf agilen
Wudwureadudnniled  nainne
annsondonnsimlasail

>from macdtester.plotf import macdfPlot

>fig = macdfPlot(pricesData, macdf, signalf, show=False )
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>pricesData = pricesData(25:]

>macd = macd[25:]

>sighalline = signalLine[25:]

>macdf = macdf[25:]

>signalf = signalf[25:]

.3 MINAFaUAURY SET50
anunsniteyaiiieSuuliluive v.2 wldvageuiuiBnisdoris MACD wuuALRY
lamudsioluil

> from macdtester.trad_originalmacd import originalMACDTest

> successRate, profitRate = originalMACDTest(pricesData, macd, signalline)
A3 successRate azfiAnludnianudniouasiuls profitRate axfiandudnsinils
o oac P o o =l s
nsaaeuAUISnsduawsavilaluvinusadeaniu

>from macdtester.test macdrl import MACDR1Test
>from macdtester.test macdr2 import MACDRZTest



>from macdtester.test_ macdf import FuzzyMACDTest

>from macdtester.test_macdfrl import MACDFR1Test

>from macdtester.test_macdfr2 import MACDFR2Test

>successRate, profitRate = MACDR1Test(pricesData, macd, signalLine)
>successRate, profitRate = MACDRZTest(pricesData, macd, signalLine)
>successRate, profitRate = FuzzyMACDTest(pricesData, macdf, signalf)
>successRate, profitRate = MACDFR1Test(pricesData, macdf, signalf)
>successRate, profitRate = MACDFR2Test(pricesData, macdf, signalf)
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