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What Machine Learning Can Do
A simple way to think about supervised learning. BiE-E Eit-ﬂ%@] » 18

INPUTA RESPONSEB

Picture iz Z[1e=E  Are there human faces? (0 or 1)
Loan application Bz A&  Will they repay the loan? (0 or 1)
Ad plus user information T5X2EREES  Will user click on ad? (0 or 1)
Audio clip B E Y Transcript of audio clip

English sentence a2 ENZE  French sentence

Sensors from hard disk, plane engine, etc. Is it about to fail?

Car camera and other sensors SEFS Position of other cars

"What Artificial Intelligence Can and Can't Do Right Now" by Andrew Ng,
Harvard Business Review, 2016 Nov.
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Loan approvals
Targeted online ads
Speech recognition
Language translation
Preventive maintenance

Self-driving cars
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References:

« A New Study Says Twitter Can Predict US Election
* Predicting Obama vs Romney; Twitter Predictions
« Obama Mining Facebook, Twitter to Predict Crimes
« See regulations.gov

.j, John Boehner

After embarking on a record spending
binge thati€™s left us deeper in debt,
where are the jobs? #AskObama

2
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d ete ese S entObama
] average 2 million tweets ekthatm t nthe dateb
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Search Engine
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Business Development,
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BUSINESS

INSIDER FINANCE

UK

The ECB says Twitter can predict the stock market

The European Central Bank (ECB) =. Microsoft Technologies - Documentation - Resources -

just put out an interesting study

looking at whether Twitter and DEVELEPERB1OG About  Authors
Google can be used to predict

stock market moves — and its

conclusion is, for Twitter, it can. StOCk Market PI‘EdiCtionS With
sy i Natural Language Deep Learning

bullishness has a statistically and December 4,2017  €&»70,219

economically significant

Overview EEATS
Source: http://uk.businessinsider.com/ecb-

twitter-bullishness-stock-market-moves-2015-7 We recently worked with a financial services partner to develop a model to predict the
future stock market performance of public companies in categories where they invest. The
goal was to use select text narrative sections from publicly available earnings release
documents to predict and alert their analysts to investment opportunities and risks. We
developed a deep learning model using a one-dimensional convolutional neural network (a

Source: https://www.microsoft.com/developerblog/2017/12/04/predicting-stock-performance-deep-learning/-7
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Reference Text type Text source No. of items Prescheduled Unstructured
Wouthrich et al. (1998) General news The Wall Street Journal, Financial Times, Not given No Yes
Reuters, Dow Jones, Bloomberg
Peramunetilleke and Wong Financial news HFDF93 via www.olsen.ch 40 headlines per hour No Yes
(2002)
Pui Cheong Fung et al. (2003) Company news Reuters Market 3000 Extra 600,000 No Yes
Werner and Myrray (2004) Message postings Yahoo! Finance, Raging Bull, Wall Street 1.5 million messages No Yes
Journal
Mittermayer (2004) Financial news Not mentioned 6602 No Yes
Das and Chen (2007) Message postings Message boards 145,110 messages No Yes
Soni et al. (2007) Financial news FT Intelligence (Financial Times online 3493 No Yes
service)
Zhai et al. (2007) Market-sector news  Australian Financial Review 148 direct company news and No Yes
68 indirect ones
Rachlin et al. (2007) Financial news Forbes.com, today.reuters.com Not mentioned No Yes
Tetlock et al. (2008) Financial news Wall Street Journal, Dow Jones News 350,000 stories No Yes
Service from Factiva news database.
Mahajan et al. (2008) Financial news Not mentioned 700 news articles No Yes
Butler and Keselj (2009) Annual reports Company websites Not mentioned Yes Yes
Schumaker and Chen (2009) Financial news Yahoo Finance 2800 No Yes
Li (2010) Corporate filings Management's Discussion and Analysis 13 million forward-looking- Yes Yes
section of 10-K and 10-Q filings from SEC  statements in 140,000 10-Q (company
Edgar Web site and K filings annual
report)
Huang, Liao, Yang, Chang, and Financial news Leading electronic newspapers in Taiwan 12,830 headlines No Yes
Luo (2010) and Huang,
Chuang, et al. (2010)
Groth and Muntermann (2011) Adhoc Corporate disclosures 423 disclosures No Yes
announcements
Schumaker et al. (2012) Financial news Yahoo! Finance 2802 No Yes
Lugmayr and Gossen (2012) Broker newsletters Brokers Not available No Yes
Yu, Duan, et al. (2013) Daily conventional Blogs, forums, news and micro blogs (e.g. 52,746 messages No Yes
and social media Twitter)
Hagenau et al. (2013) Corporate DGAP, EuroAdhoc 10870 and 3478 respectively No Yes
announcements
and financial news
Jin et al. (2013) General news Bloomberg 361,782 No Yes
Chatrath et al. (2014) Macroeconomic Bloomberg Not mentioned Yes No
news
Bollen and Huina (2011) Tweets Twitter 9,853,498 No Yes
Vu et al. (2012) Tweets Twitter 5,001,460 No Yes

Ref. Nassirtoussi, Arman Khadjeh, et al. "Text mining for market prediction: A systematic review." Expert Systems with Applications41.16 (2014): 7653-7670.
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¢ "Twitter mood predicts the stock market”

® We find an accuracy of 86.7% in predicting the daily up and
down changes in the closing values of the DJIA and a

reduction of the Mean Average Percentage Error (MAPE) by

more than 6%. sollen, et. al. 2010
Ve oell E =1
¢ [EFHEE

o AEMAHBERTIE - LALEZRBERN - 2 HRBR
& Frisx Ry 788

o HWHE FTHEAS - FRBISH®RIREX - WFIEMHEERTE 80% Ll E

BIE, KREBEGEIN, QEKE, 2017
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Eﬁgﬁ/\ilﬂ.ﬁgﬁﬁ‘{ .1 IQJ:;?E{‘E)_; 0.8993526403437387 %j- % Fll:l Z nll.l\ pgt& j:J Iﬁ__ﬁﬁ
8E
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' HeEiZE A (3) BfRS ]

¢ DRIIXRE - 3KR1& - 7TRENIRBERM D HESR - LUK
XIEERER - [EHERRBHINIREBEERES
¢ ##KNN - SVM - RFLEERE - SRIEER

fEARandom Forestfi# :
e Number of Trees : 500
e Number of Variables / Tree : sqrt(n)
n = Number of Terms

BELZE
e K Fold Validation
o K=5
e 5 fold x 5 round = 25 iterations
e Accuracy Rate = Average of All Iterations
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‘kﬁ%

Ist Fold [2nd Fold [(3rd Fold 4thFold |SthFold |[Average
Precision 91.53%,  86.27%| 79.25%  91.07%  91.67%| &7.96%
Ist Round [Recall 94.74%|  88.00%|  93.33%| 91.07%| 94.83%|  92.39%
Accuracy 85.88%|  84.27%|  83.71%| 90.45%| 90.45%| 86.95%
Precision 96.00%|  &7.72%|  91.53%| 88.68%| 81.03%|  88.99%
2nd Round [Recall 90.57%,  94.34%|  96.43%  87.04%|  94.00%| 92.47%
Accuracy 90.96%|  87.64%| 90.45%| 84.83%| 82.58%|  87.29%
Precision 86.00%|  89.09%|  91.94%  89.36%  88.14%|  88.90%
3rd Round [Recall 91.73%|  90.74%|  91.94%| 84.00%| 92.86%| 91.45%
Accuracy 88.70%|  88.20%  82.58%  87.08%  88.20%| 86.95%
Precision 93.88%  90.91%| 87.10%  83.93%  88.89%| 88.94%
4th Round [Recall 80.79%|  96.15%  96.43%  90.38% 90.57%| 92.07%
Accuracy 85.31%|  89.33%|  89.89%  85.39%  84.83%| 86.95%
Precision 87.27%|  89.47%  90.57%|  88.89%|  90.74%|  89.39%
5th Round [Recall 87.27%|  85.00%  96.00%  97.96%  94.23%| 92.09%
Accuracy 85.31%|  84.83%  86.52%  87.64%  89.33%| 86.73%
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Ist Fold [2nd Fold [3rd Fold 4th Fold [5th Fold |Average
Precision 95.65%|  93.75%|  70.00%|  92.00%| 93.33%| 88.95%
1st Round [Recall 95.65%, 100.00%|  87.50%  92.00%| 100.00%| 95.03%
Accuracy 87.50%|  81.48%|  T2.84%|  87.65% 82.50%| 82.40%
Precision 78.26%|  75.00%|  93.75%| 90.91%|  95.65%| 86.71%
2nd Round [Recall 100.00%|  92.31%|  93.75%| 100.00%|  84.62%| 94.13%
Accuracy 72.50%  71.60%|  85.19%  87.65%|  82.50%| 79.89%
Precision 93.75%|  95.45%| 83.33%  94.44%|  76.92%| 83.78%
3rd Round [Recall 100.00%| 100.00%|  83.33%|  94.44%|  95.24%| 94.60%
Accuracy 80.00%|  81.48%|  85.19%|  80.25%| T73.75%| 80.13%
Precision 100.00%|  85.71%|  94.44%|  75.00%  87.50%|  88.53%
4th Round [Recall 85.711%|  94.74%|  89.47%|  92.31%| 100.00%| 92.45%
Accuracy 81.25%|  81.48%  T71.78%  82.72%  80.00%| 80.65%
Precision 90.91%  89.47%  86.96%  87.50%  82.61%| &7.49%
5th Round [Recall 90.91% 100.00%| 9091%  95.45%  90.48%|  93.55%
Accuracy 81.25%|  87.65%  76.54%  81.48%  71.25%| 79.64%

Copyright © #&&5|FH7E5 51118 - (OpViewtt B IFE R E )

- BEER - 2019




I HEEx4E B (1) ki 1E iz 5 5m

o HERSHA - TENENRRERSNRE

¢ HESETERSBEIXEEREN  SEK2~4gram
MENEIREH - IDFESHERF - BHATLEME -

OMA%FK&@WZ @ﬁm a

* 7JI]J\5P-}1¥ B8 - RREMEERERET - B
EAEREBETNG - ERHE - BEHRENTES -
FEZEHEEFEERENRERER) - SUISMLSE -

Copyright © ##3IF5) 1BTf8 - (OpViewitBOBERE) - BEXR - 2019



l HEEX#E B (2) 32 Y1451 AE P A6l AR ) &2

¢ EiETop 300 ~ 500 - 1000f& a8 - EMERMAREZ (L
» I ER A2 R Top 30055 - IN_EE fth4{E 451

Stepl. FTE HERENRAVF IO AR EE

¢ meanirVz*sigmaf’ﬁﬁ.iﬁﬁﬂﬂeﬂ’aéﬁu&ﬁﬂa

Step2. BEBRNEREB LHBEHMAIRO—RFEDIRE
Step3. T BRXEREB LMEBEHME = RIEHAIILEE
Step4. ST EBRNEEH MR =HAVHREMNZR

¢ /\¥mean - Yo*sigma - RBEAE
¢ Kfitmean + Y2*sigma - RBEAIR
¢ MRPEFHEES —ARKE
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¢ PAPython Scikit Learnt&E4HlZ =& E - IRBEE#}SH

b RICE R =
>SVM >Stratified K-Fold Cross Validation
kernel : rbf -~ sigmoid K=3(=##)
Training * TestingtEHl =
>KNN
K:3.5-7-9 ~stepl )
et ¥ —TEE A BEIAR & RIS 2
>Decision Tree
criteria : entropy ~ gini DStEpZ% N ]
' g — @R A —feLbER(Llaccuracy @ =)
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SVM KNN Decision Tree
£ 0.6600 0.6711 0.8578
F__BB 0.6682 0.6904 0.8820
= 0.6205 0.6518 0.8705

EEE i i
precision 0.83687943 0.85889571 0.91666667
recall 0.88721805 0.88050314 0.84615385
fscore 0.86131387 0.86956522 0.88
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SVM KMNN Decision Tree
Eh— 0.6412 0.6590 0.8651
F_EF 0.6183 0.6489 0.7913
S 0.5893 0.6352 0.7653

BeRE iz il
precision 0.72380952 0.76086957 0.7852349
recall 0.71698113 0.78947368 0.76470588
fscore 0.72037915 0.77490775 0.77483444
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