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|Time

1/1/2007 1:00

- 1/1/2007 2:00

N 1 1/1/2007 3:00
1/1/2007 4:00
1/1/2007 5:00
1/1/2007 6:00
1/1/2007 7:00
1/1/2007 8:00
1/1/2007 9:00

1/1/2007 10:00

10 [~

Channel

0.4 0.8

Mid
1.3193
1.31902
1.31963
1.31942
1.31947
1.319455
1.31919
1.319235
1.31692
1.31702

Bid
1.31925
1.31892
1.31958
1.31937
1.31942
1.31938
1.31917
1.31916

1.3169
1.31697

Ask
1.31935
1.31912
1.31968
1.31947
1.31952
1.31953
1.31921
1.31931
1.31694
1.31707

Return_5
4.54807E-05
3.79084E-05
8.33636E-05

-0.85184E-05
0.000144018
8.71648E-05
-0.00012885

-3.79006E-06
1.51872E-05

0

rsindex_5  Action
68.75 sell
55.31914894 hold
60 sell
30.3030303 hold
70.21276596 sell
68.25396825 sell
32.29166667 hold
49.20634921 sell
52.08333333 hold
50 sell
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1) BIBREES LSTM M4k

Sequence —  LSTMLayer @ —» Fully Connected :— Softmax Layer SACE ML — Output

Input Layer Layer Output Layer

!
FHIEHRER

inputSeq = 9; o _
no_classes = 6; Seg-to-Seq Classification:

‘OutputMode’ = ‘Sequence’

layers_default = [...
sequencelnputLayer(inputSeq)
lstmLayer(1e0, 'OutputMode', 'las
fullyConnectedLayer(no_classes)
softmaxLayer
classificationlLayer];

options_default = trainingOptions('sgdm’', 'Plots','training-progress’,
'ExecutionEnvironment', 'cpu’)
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options = trainingOptions(‘'sgdm’,...
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‘Momentum®,BayesObject.XAtMinEstimatedObjective.Momentum, .
‘LearnRateSchedule’, 'piecewise’, ...
‘InitiallearnRate’',BayesObject.XAtMinEstimatedObjective.InitiallLearnRate,...

‘MaxEpochs', BayesObject.XAtMinEstimatedObjective.MaxEpochs,...
'MiniBatchSize',BayesObject.XAtMinEstimatedObjective.MiniBatchSize,...

, larization' s Obiecti larization

‘LearnRateDropFactor',BayesObject.XAtMinEstimatedObjective.LearnRateDropFactor,.
‘LearnRateDropPeriod’',BayesObject.XAtMinEstimatedObjective.LearnRateDropPeriod, .

'Plots’', '"training-progress’,

‘shuffle', 'once',

'ExecutionEnvironment’, ‘cpu’, ...
'OutputFcn’',@(info)stopIfAccuracyNotImproving(info,158))

- MlIRF SRR

- fE

ERFALE, AREITESHFE

] DI AR L 1L bayesopt FHITIIZR1EIN BB S 1%
Solver &=, Mini Batch X/Jv, Max Epochs, Verbosity 5
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Bayesian Optimization

© O N OO O s~ 0 N =

Standing Walking Sitting

Sequence DRAUeNERIR s Sequence (n-1) options = tr\ainingOptionS( ; sgdm' e

R | S OO MO U | IS 'Plots', 'training-progress’',...
p——— . S | S ——— 'InitiallLearnRate’,0.8,...

T | 'Verbose',false,...

TSN s - e o | '"MaxEpochs',40,...

et - PRCeaalaep e ‘MiniBatchSize',1000);

net = trainNetwork(Xtrain, Ytrain, layers, options);

% Dimension parameters
inputChannels = 9;
hiddenSize = 100;
numClasses = 6;

% Define layer architecture

layers = [ ...
sequencelnputlLayer (inputChannels)
lstmLayer (hiddensSize)
lstmLayer (hiddenSize, ‘OutputMode’, ‘last’)
fullyConnectedLayer (numClasses)
softmaxLayer ()

classificationLayer() 1;:
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148 - X_ti % Epoch: 1 of 30
149 - accl 5 lterations per epoch: 51
150 -  fpri Y 4ot Maximum iterations: 1530
151 e | <
152 Sty Validation
ig:: = - 20 - Frequency: N/A
= accl - : i
155 - figl Patience: N/A
156 -  plof d Epoch 1 : , : . Epoch 2 . , , , Other Information o~
157 %% | ; .
158 % (] 0 10 20 30 40 50 60 70 80 90 100 Hardware resource; Single GPU
159 % Of Iteration Learning rate schedule: Constant il
160 % we Learning rate: 0.01
161 % |
162 S Vi w1
163 % 1 Learn more
164 % 84‘
165 %be @ 1t L
166 %6 -]
167 % !
168 % 0.5 F
169 % : 2
170 % o LEPOCh 1 : . . Epoch 2 . ; : THA Iz
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lEs=F SVM High Yes Yes
(Quadratic)
REF LSTM Low No Yes

90.1 % High

90.2 % High

High

Medium
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- ‘adam’ X f#z5: adaptive moment estimation
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Input Layer LSTM Layer
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inputSize = 12;
outputSize = 125;
numResponses = 1;

layers = [ ...

—» Fully Connected
Layer

sequencelnputLayer(inputSize)
lstmLayer(outputSize, 'OutputMode’, 'sequénce’)
fullyConnectedLayer(numResponses)

regressionLayer];

options = trainingOptions('adam’,

‘MaxEpochs ' ,maxEpochs,

—

Regression
Output Layer

&\ MathWorks

Output

Seg-to-Seq Regression:

‘OutputMode’ =

‘sequence’
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Split Text into Individual Words

documents = tokenizedDocument(repairNotes)

Create a Bag-of-Words Model

bag = bagOfWords(documents)

Fit a Topic Model with 4 Topics

numTopics = 4;
mdl = fitlda(bag,numTopics)

€M LSTM MIZIHITICAR TR

FTHEFIMZR
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201/

(36,1) coolant leak spinner light outwip
(37.1) stroh liohts not workinahvd leak

bag =
bag0fWords with 913 words and 617 documents

preventative maintenance service
1 1 1

@ ] {7

mdl =
ldaModel with properties:

MumTopics: 4
TopicConcentration: 1.3262
TopicProbabilities: [4x1 doublel]

WordConcentration: 1
Vorahularve: [1«Q13 ctrinal
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Text Analytics Toolbox

BIBFMERE BEMALIE Develop Classification Models

tirescheck

adjus towin ginvoice = 100620 mive
charging rielli tow :

ha gab i chicls right put
: conveyor irs Unit e springs | gt ON >
Media reported two trees e mns gty t%%ea L reaf
—~ blown down along I-40 in -m- “\Vv“grkké?gor - b“to'()ezj”“ chains tf'rff’;t
th Old F t m'“awy mair g brOken
e Or area. aintenance
. 1
o do c Topic: 4 Topic: 5 Topic: 6
- doc2 1 1 0 1 "blade anve bent Qut e
— media report two tree blown °¢ - boltsel o check
- "“check™ dont:  ww light s
down 140 old fort area plow Stk mie S on
tlres close Spmner

antifreeze

« Word X154 - BEFLE « Bag of Words e LSTM
- PDF’s » 1812 HY - TF-IDF

e Text Xt . 1EEYIY « Word Embeddings

« HTML
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documentsTrain(1:5)

ans =
5x1 tokenizedDocument:

(1,1) 7 tokens:
(2,1) 37 tokens:
(3,1) 13 tokens:
(4,1) 13 tokens:
(5,1) 14 tokens:

Flash Flood Hail

Thunderstorm Wind

net

large tree down between plantersville and nettleton
one to two feet of deep standing water developed on a street on the W
nws columbia relayed a report of trees blown down along tom hall st
media reported two trees blown down along 14@ in the old fort area

a few tree limbs greater than & inches down on hwy 18 in roseland

observed hail re p lﬁ

Training Data

thunderstorm ereduwees

spotter

e Street CO u tsymrm

da age = River Iarge Slze knols intersection|
rainfall total Numerous
tornado d
hours ., * st WI n R estimated

L ies { Q@ St bover i

h H|g hway
m p ram area °M¢ i fell A u St ﬁétavyee
around water I n C |ges quarter

" recorded just i
S n homes o occurred

'd Wnr”ﬁséasure

seve ral

caused

ranged Creek

floodlng

Le  Snowfall

Airport

trainNetwork(XTrain,YTrain, layers,options);

YPred

classify(net,XTest);
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ID  WC_TA RE_TA EBIT_TA MVE_BVTD S_TA Industry Rating

62394 0.013 0.104 0.036 0.447 0.142
48608 0.232 0.335 0.062 1.969 0.281
42444 0.311 0.367 0.074 1.935 0.366
48631 0.194 0.263  0.062 1.017 0.228
43768 0.121 0.413  0.057 3.647 0.466
39255 -0.117 -0.799 0.01 0.179 0.082
62236 0.087 0.158  0.049 0.816 0.324
39354 0.005 0.181 0.034 2.597 0.388
40326 0.47 0.752 0.07 11.596 1.12
51681 0.11 0.337  0.045 3.835 0.812
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