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(1) t1, t2, · · · , tKL«�mS�§��kT (30 ≤ T ≤ 31) ���§KK = T

(2) {St1 , St2 , · · · , StK} L«�Öþ8Ü§Ù¥§StkL«tk�m��Öþ

(3) {F1, F2, · · · , FN}L«�SA�8Ü§Ù¥§FnL«1n�A�

AAA���`̀̀²²²
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é8Ü{St1 , St2 , · · · , StK}, �K = 30, epsilon = 1e− 10

1 F1 = St1 firstValue(1�U��)

2 F2 = StK lastValue(���U��)

3 F3 = 0.5 ∗ (St15 + St16) medianValue(¤kU��Öþ�¥ ê)

4 F4 = St30∗0.75 − St30∗0.25 interquartile(ü30.75  �þ��Öþ~�

ü30.25 �þ��Öþ��)

5

if |F1| > epsilon

then F5 = Stk/St1 = F2/F1

else

if |F2| > epsilon then F5 = 2

else F5 = 1

tailHeadRatio(���U��Öþ/1�U�

�Öþ)

6 F6 = (StK − St1)/30 = (F2 − F1)/30 avgIncrease(²þÞÌ)

7 F7 = max({Stk |k ∈ [1, 30]}) maxValue(���)

8 F8 = min({Stk |k ∈ [1, 30]}) minValue(���)

9 F9 =
∑K

k=1 Stk/30 average(²þ�)

10 F10 =
∑K

k=1 S
2
tk
/30− F9 ∗ F9 variance(��)

11
if |F9| < epsilon then F11 = F10

else F11 = F10/F9

varianceRatio(��/²þ�)

12

if
∑K

k=1 Stk ∗ wk > epsilon

then F12 =
∑1

k=K Stk
∗wk∑K

k=1 Stk
∗wk

else F12 = 2

if
∑K

k=1 Stk ∗ wk ≤ epsilon

and∑1
k=K Stk ∗ wk ≤ epsilon

then F12 = 1

Ù¥,wk = 0.85 ∗ wk−1,w1 = 1

averageSkew(nlpA�§l�C��U cé

���weighted average§ål�C�­�

�)

13 F13 =
∑7

k=1 Stk first7Sum(c¡7U��ÖþoÚ)

14 F14 =
∑30

k=24 Stk last7Sum(��7U��ÖþoÚ)
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15

if |
∑7

k=1 Stk(=F13)| > epsilon

then F15 =
∑30

k=24 Stk∑7
k=1 Stk

else

if |
∑30

k=24 Stk | > epsilon

then F15 = 2

else F15 = 1

tailHead7SumRatio(last7Sum/first7Sum)

16 F16 = (F14 − F13)/30 tailHead7SumAvgIncrease((last7Sum-

first7Sum)/30)

17

if |F9| > epsilon

then F17 = F14/7/F9

else

if |F14| > epsilon

then F17 = 2

last7AvgToOverallAvg(last7Sum/7/average)

18 F18 =
∑

(|Stk | < epsilon) zeroCount(�0�Uê)

19 F19 = {first|{|Stk | ≥ epsilon}index} firstNonzeroIndex(�Öþ¥1��Ø�0�

eI)

20 F20 = {last|{|Stk | ≥ epsilon}index} lastNonzeroIndex(�Öþ¥����Ø�0�

eI)

21 F21 = {Stk |{|Stk | ≥ epsilon}first} firstNonzeroValue(1��Ø�0��Öþ)

22 F22 = {Stk |{|Stk | ≥ epsilon}last} lastNonzeroValue(����Ø�0��Öþ)

23 F23 = F20 − F19 + 1 lifeSpan(lastNonzeroIndex - firstNonzeroIn-

dex + 1)

24 F24 = (F22 − F21)/F23 lifeAvgIncrease(3��)·±Ï�²þO�

þ)

25

F25 = q − p + 1

Ù¥,{S(tk)p , · · · , S(tk)q},
[p, q]�ëY«m,Stk < epsilon

maxZeroLength(ëY��0�Uê)

26

F26 = q − p + 1

Ù¥,{S(tk)p , · · · , S(tk)q},
[p, q]�ëY«m,Stk > epsilon

maxNonzeroLength(ëY�Ø�0�Uê)

27 F27 =
∑30

k=1 (Stk
−

∑30
k=1 Stk

30 )∗(k−(0.5∗(1+30)))∑30
k=1(k−(0.5∗(1+30)))∗(k−(0.5∗(1+30)))

slope(�Ç§���¦{�±�[Ü���

��Ç)

28 F28 = argmax(Stk − St(k−1)
, t ∈ [2, 30]) maxJump(��üU�þ,���)

29 F29 = argmax(St(k−1)−Stk
, t ∈ [2, 30]) maxFall(��üU�eü���)

30 F30 =
∑30

k=2|Stk − St(k−1)
|/29 diffAvg(¤k����É�²þ)

31

F31 =
∑

(Stk+1
− Stk)/m

Ù¥,Stk+1
> Stk ,

m�÷vStk+1
> Stk�UêoÚ

avgJump(²þþ,�)

32

F32 =
∑

(Stk − Stk+1
)/n

Ù¥,Stk > Stk+1
,

n�÷vStk > Stk+1
�UêoÚ

avgFall(²þeü�)
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é8Ü{St10 , St11 , · · · , St30}, =�Ñ�mS�¥���21 ���, epsilon = 1e− 10

33 F33 =
∑21

k=1 (Stk
−

∑21
k=1 Stk

21 )∗(k−(0.5∗(1+21)))∑21
k=1(k−(0.5∗(1+21)))∗(k−(0.5∗(1+21)))

slopeLast21(��21U��Ç)

34
F34 =

∑21
k=1 (S′tk

−
∑21

k=1 S′tk
21 )∗(k−(0.5∗(1+21)))∑21

k=1(k−(0.5∗(1+21)))∗(k−(0.5∗(1+21)))

Ù¥S′ = { Stk

max of {St10 ,St11 ,··· ,St30}
}

slopeLast21Norm(slopeLast21/slope)

35 F35 =
∑21

k=1 Stk/21 averageLast21(��21U�²þ�)

36 F36 =
∑7

k=1 Stk first7SumLast21(��21U¥�c¡7U��

ÖþoÚ)

37

if |
∑7

k=1 Stk(=F36)| > epsilon

then F37 =
∑21

k=15 Stk∑7
k=1 Stk

else

if |
∑21

k=15 Stk | > epsilon

then F37 = 2

else F37 = 1

tailHead7SumRatioLast21

38 F38 = (
∑21

k=15 Stk −
∑7

k=1 Stk)/21 tailHead7SumAvgIncreaseLast21(last7SumLast21-

first7SumLast21)/21

39

if |F35| > epsilon

then F39 =
∑21

k=15 Stk/7/F35

else

if |
∑21

k=15 Stk | > epsilon

then F39 = 2

last7AvgToOverallAvgLast21(last7Sum/7/average)

40 F40 = argmax(Stk − St(k−1)
, t ∈ [2, 21]) last21MaxJump(3��21U�maxJump)

41 F41 = argmax(St(k−1)−Stk
, t ∈ [2, 21]) last21MaxFall(3��21U�maxFall)

42 F42 =
∑21

k=2|Stk − St(k−1)
|/20 last21diffAvg(3��21U��É�²þ�)

43

F43 =
∑

(Stk+1
− Stk)/m

Ù¥,Stk+1
> Stk ,

m�÷vStk+1
> Stk�UêoÚ

last21avgJump(��21U�²þþ,�)

44

F44 =
∑

(Stk − Stk+1
)/n

Ù¥,Stk > Stk+1
,

n�÷vStk > Stk+1
�UêoÚ

last21avgFall(��21U�²þeü�)

é8ÜS′ = {S′1, S′2, S′3, S′4} = {
∑7

t=1 Stk ,
∑14

t=8 Stk ,
∑21

t=15 Stk ,
∑28

t=16 Stk}

45 F45 =
∑4

a=1 (S′a−
∑4

a=1 S′a
4 )∗(a−(0.5∗(1+4)))∑4

a=1(a−(0.5∗(1+4)))∗(k−(0.5∗(1+4)))
slopeWeekly(z±��Ç�²þ�)

46 F46 = argmax(S′x − S′x−1, x ∈ [2, 4]) weeklyMaxJump(z±���maxJump,,�

�²þ)

47 F47 = argmax(S′x−1 − S′x, x ∈ [2, 4]) weeklyMaxFall(z±���maxFall,,��

²þ)

48 F48 =
∑4

x=2|S′x − Sx−1|/3 weeklydiffAvg(z±���diffAvg, ,��²

þ)

49

F49 =
∑

(S′x+1 − S.x)/m

Ù¥,S′x+1 > S.x,

m�÷vS′x+1 > S.x�UêoÚ

weeklyavgJump(z±�²þþ,�)
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50

F50 =
∑

(S′x − S′x+1)/n

Ù¥,S′x > S′x+1,

n�÷vS′x > S′x+1�UêoÚ

weeklyavgFall(z±�²þeü�)

�A�({St1 , St2 , · · · , StK})

51 F51 = −
∑30

k=1

Stk∑30
k=1 Stk

log
Stk∑30

k=1 Stk

entropy(�)
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