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Method - Outline

We propose a method to predict future stock prices based on
the shape of the past price fluctuations similar to the current.

Umm...

1. Measure

v

Similar!!

-How to measure the similarity?
Indexing Dynamic Time Warping (IDTW)

2. Predict

Current pattern
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+How to predict with extracted fluctuations?
k*-Nearest Neighbors (k*-NN)
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Results
v/ Cumuiative returns for the six methods in TOPIX.

The out-of-sample period is from January 2006 to August 2017.
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Results

Table 1. The average accuracy of all years for each method.

CACH0 | DAX30 [FTSE100[S&PS00] TOPIX
F-NN [ 46.76% | 51.80% | 46.04% | 52.52% | 52.52%
E*-NN| 52.52% | 53.06% | 50.36% | 47.48% | 50.36% | 50.96%
DDTW] E-NN | 51.80% | 53.24% | 51L.80% | 60.43% | 51.08% | 53.67%
F-RN[50.306% | 56.12% | 51.08% | 58.90% | 50.40% | oo 117
k-NN [ 49.64% | 53.24% | 55.40% | 61.87% | 55.40% | 55.11%
1*-NN|57.565%|59.71%| 57.55% [66.91% |60.43%(60.43%

Aveg.
49.93%

DTW

1IDTW

Table 2. The total return of each method.

CAC40 | DAX30 [FTSE100| S&P500
NN 0.98% | 146.03% | 34.32% | 148.15%
I -NN| 122.22% | 164.03% | 66.98% | 97.12%
DDTW| E-NN| 157.14% | 74.38% | 98.21% | 185.76% 3
F=-RN[ 03537 | 154.00% | 114.20% | 139.60% | 156,980 | 1:31.86% |
F-NN | 126.50% | 124.26% |142.10%| 212.87% | 174.20% | 156.00% |,
--NN[222.24%,212.91%] 110.71% |235,29%|234.53 %209, 14%

TOPIX Avg.
146.79% | 95.25%

152.67% | 120.60%
142.32% | 131.56%

DTW

IDTW

K2 BRGEAVZLEDLER

Results

Here, Prediction in Step 2 is replaced by simple 1Mom: 1 month return and
12 Mom: 12 month return excluding the last month (12 Mom).

Table 3. Comparison with Momentum Strategy(Return)

Method CAC40 DAX30 FTSE100 | S&P500 | TOPIX Avg,
IDTW+k*-NN | 222.24% | 212.91% | 140.74% | 235.29% | 234.53% | 209.14%
1Mom 129.70% | 120.53% | 33.52% 135.23% 186.36% 121.07%
12-1Mom 110.58% 127.34% 135.90% | 201.64% | 124.96% 140.08%

Table 4. Correlation with Momentum Strategy

Method CAC10 | DAX30 | FTSE100 | S&P500 | TOPIX | Avg.
IMom 0.09 0.02 -0.01 0.07 -0.02 0.03
12-1Mom | 0.05 -0.15 0.06 -0.14 0.07 -0.02
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®3. HERELEGHU 22—

Results
v From the viewpoint of profitability, the number of k is 5
Table 5. Profitability and accuracy 3.0 — INDEX
by number of clusters — k™NN
Total Return[%|  Accuracy[%| 2.54 AR
IDTW DTW IDTW DTW —— DTW(k=11)
k=2 | 13 23 | 5887 533 £,0 IDTW(k=5)
k=3 9% a7 | 57.28  s1e E
k=4 | 148 66 | 61.20 5323 v
2 1.5

k=5 | 162 61 | 63 5103 ®
k=6 | 161 50 | 64.52 54.03 Z
k=7 | 5 61.20 5161 ] e
k=8 | 132 6 621 5323

b k=0 | 147 35 | 829 5481 e 05
k=10 114 41 | 5806  55.65 u=
k=11 104 70 | 5887 50.68 0.0 E
k=12 | 90 56 | 59.68 58.06 ,LQQ(O 6\ 0% qu"’%\' ,p\?’ 0“’6)6"@

Results
v Visualization of 5 clusters (black line: Medoids, x axis: days, y axis: return)
Sample : 3B[5335%]* X Sample : 110{62 73%) Samphe : 54[44.24%)
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Reversal Momentum Mbmentum
030 - Q.80 - o0
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*The percentage in parentheses indicates the probability that stock price rises in the next month. St
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Results
v Visualization of 5 clusters (black line: Medoids, x axis: days, y axis: return)
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Table 6. The average accuracy of all years for each method.
[ ace [ [ Tor IX [SPs0 [ DAX [CAC [ FTSE |aw
S e Improvement
T‘\T)T 1 ili]li/ l l/ _!_ I Hl / | ZI/ | $ AT A' 3 l-J( /{ | by addlng features
rsm+(~, 6101% | 61.82% | 56.63% | 63.10% | 61.39% | 61.39%
l“:( BT S7.8T% | 61.36% | 59.04% 4.76% | 5T.A3% | 5R.09% Improvement
| TSGBT+CS [ 69.10% | 65.91% | 62.65% | 64.29% | 66.34% | 65.66% | by boosting
Table 7. The total return for each method
[ Total Hltum; TOPIX | SP500 | DAX | CAC | FTSE |avg
TSDT | 34.99 10,56 -6.16 0.15 35.68 15:11
p— | TEDT+CS | 255.84 | 198.36 | 6920 | 11728 | 67.45 | 141,62
T ' T o e
TSGBT 151 | ssad | n2e8 se72 a8t | 2020 Gy
TSGBT+CS [ 22070 | 224.30 | 10093 | 140.42 | 120.73 | 163.23 | ©conrerence
BER 24TH, 2020
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Cross-sectional Investment Strategy w/ DL

Factor
Candidates

Extraction of effective factors in deep
learning (without human judgment)
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Results No.1
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v This graph shows the (annualized) returns of each methods

The results of deep learning are better
than other nonlinear models.

The linear model is not bad either.
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Results No.1

v This graph shows the Sharpe Ratio of each methods

1.60

1.40 The results of deep learning are better

1.20 than other nonlinear models.

1.00

0.80 The linear model is not bad either.

0.60

0.40

020 Linear model is good if a poor
-
| —

Shape Ratio

.00 nonlinear model is used.

Deep 1 Deep 2 LR SVR RF

Uy

IFTA2020 *

ONLINE CONFERENCE
DCTORER 24TH, 2020

7. 8EHEDY ¥ —T L7 (TOPIX)

Empirical Study No.2

v This graph shows the (annualized) returns of each methods
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Empirical Study No.2
v This graph shows the Sharpe Ratio of each methods

For the Shape ratio,

e DNNs are the very good.
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05 For the epoch number, 20 is
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Results No.3
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