MOXHO I n3BNEYL HOBbIE 3HAHUA
n3 pe3ynbtatoB paboTbl MA?



O yem Mbl He byaem roBopuTb...




Toprosna commodity
futures/derivates

Llenb - npeackasaTb TpeHA ABUKEHUA LeHbl PUHAHCOBOTO
NHCTPYMeHTa B 6imkanwme 30 MnH. HeMpoHHaA ceTb

TpeHp — {UP, DOWN, FLAT}
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Classification and Clustering

Classification is a function that assigns items in a collection to
target categories or classes.

The goal of classification is to accurately predict the target class
for each case in the data.

Cluster:

A collection of data objects similar (or related) to one another
within the same group dissimilar (or unrelated) to the objects in
other groups

Cluster analysis
Finding similarities between data according to the characteristics
found in the data and grouping similar data objects into clusters



Jl1aHHble NpPOoeKTa

dopma KpuBo (timeseries) npeawecTByOLLEN TEKYLLEMY
MOMEHTY BPEMEHM BaXKHbIM NapameTp.

KpuBble pacnpeaenatoTca no Knacrepam




Time Series A

MeTpuka a4nAa Knacrepa

Time Series Aligned by DTW
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K-means meTtoa,
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Pesynbtat clustering

CO_SPRD [4-5] PT2H PTSM SMA(0.0)
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Pesynbrat pabotbl NN
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16
17
18
19
20
21
22
23
24
25
26
27
28

Aan

B G D E F G H J K L M N » (6]
18 117 90% 98% 100%
Loss: 0.27 1,828
Accuracy:  73.00% 135 | _I
Mae/Mse 0.46 0.819 71
True positive rate (TPR), 1363 116 349
probability of detection = .
3 True positive/X Condition 59 66 10 False discovery rate (FDR) =
positive - 50 2 False positive/2 Predicted
56% 25% 92% 20% 80% condition positive
8 % 75% 8% 6% T A

False negative rate (FNR), Miss rate =
J False negative/ X Condition positive

Specificity (SPC), Selectivity, True
negative rate (TNR) =
3 True negative/ X Condition negative

False positive rate (FPR), Fall-out,
probability of false alarm =
 False positive/2 Condition negative

Negative predictive value (NPV) =
3 True negative/ Predicted
condition negative

Positive predictive value (PPV),
Precision =

3 True positive/X Predicted
condition positive

False omission rate (FOR) =
2 False negative/2 Predicted
condition negative




YnpassieHne otonaeHnem Aoma

r(t) eit)

Process Output

A Overshoot Hntin(%)

= Underdamped | |
- Steady State

6 8 10 12



YnpassieHne otonaeHnem Aoma

Pl Control: |
i

G, \i_1\0i1+—
1,8 )

Se . ; )
msY(g)=10

Y(s)= s
O sE+2 )3+‘I\/+8Kcs ¥ Wl no offset
I

adjust K. and 7, to obtain satisfactory response (roots of

equation which i

PID Control: (pure PID)

G, I\C‘ g

+‘E3
TS ]

No offset, adjust K, t,, tp to obtain satisfactory result
(requires solving for roots characteristic
equation).

*. Analysis of roots of characteristic equation is one way to

analyze controller behavior 136G GG Gy =0



YnpassieHne otonaeHnem Aoma
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temperature

YnpassieHne otonaeHnem Aoma

CpepcrtBa RL — gradient policy agent. CamoobyyeHue

target=50.0C, interval=10sec iteration=1200
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heat

YnpassieHne otonaeHnem Aoma

target=20.0C, interval=1sec iteration=100 tgt=50.0C step=3sec A=1.000 iter=800 reward= 0.000@0
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TnTaHuK: [laHHble 0 NaccaXupax

INaccaxxup Beoxma Kaace Vims Iloa Bospacr Poagcrs Jetn Buaer Ilena Karora Ilopr
1 0 3  |Braund, Mr. Owen Harris male 22 1 0 A/5 21171 7.25 S
2 1 1 |Cumings, Mrs. John Bradley (Florence Briggs Thayer) female 38 1 0 PC 17599 71.28 C85 C
3 il 3  |Heikkinen, Miss. Laina female 26 0 0 02. 3101282 7.93 S
4 1 1  |Futrelle, Mrs. Jacques Heath (Lily May Peel) female 35 1 0 113803 53.10 C123 S
5 0 3  |Allen, Mr. William Henry male 35 0 0 373450 8.05 S
6 0 3 |Moran, Mr. James male 0 0 330877 8.46 Q
7| 0 1  |McCarthy, Mr. Timothy ] male 54 0 0 17463 51.86 E46 S
8 0 3  |Palsson, Master. Gosta Leonard male 2 3 1 349909 21.08 S
9 1 3  |Johnson, Mrs. Oscar W (Elisabeth Vilhelmina Berg) female 27 0 2 347742 11.13 S

10 1 2 |Nasser, Mrs. Nicholas (Adele Achem) female 14 1 0 237736 30.07 C
11 1 3 |Sandstrom, Miss. Marguerite Rut female 4 1 1 PP 9549 16.70 G6 S
12 1 1  |Bonnell, Miss. Elizabeth female 58 0 0 113783 26.55 C103 5
13 0 3 |Saundercock, Mr. William Henry male 20 0 0 A/5.2151 8.05 S
14 0 3  |Andersson, Mr. Anders Johan male 39 1 5 347082 31.28 S
15 0 3 |Vestrom, Miss. Hulda Amanda Adolfina female 4 0 0 350406 7.85 S
16 1 2 |Hewlett, Mrs. (Mary D Kingcome) female 55 0 0 248706 16.00 S
17 0 3  |Rice, Master. Eugene male 2 4 ¥ 382652 29.13 Q
18 1 2 |Williams, Mr. Charles Eugene male 0 0 244373 13.00 S
19 0 3 |Vander Planke, Mrs. Julius (Emelia Maria Vandemoortel| female 31 1 0 345763 18.00 S
20 1 3 |Masselmani, Mrs. Fatima female 0 0 2649 723 C
21 0 2  |Fynney, Mr. Joseph ] male 35 0 0 239865 26.00 S
22 1 2 |Beesley, Mr. Lawrence male 34 0 0 248698 13.00 D56 S
23 1 3  |McGowan, Miss. Anna "Annie" female 15 0 0 330923 8.03 Q
24 1 1 |Sloper, Mr. William Thompson male 28 0 0 113788 35.50 Ab S
25| 0 3  |Palsson, Miss. Torborg Danira female 8 3 1 349909 21.08 S




TutaHuk: metoa NI
gradient boost knaccudmnkaTop

Iteration 1 . .
. Gradient boosting - 3To ognH n3 metoaos
I Model F;: . .
s 16%0 D 1 machine learning. cnonb3yeTca B 3agayax
X<1
Y: : o s perpeccumn n knaccndpumrkaumm. CoctouT B
O D no o
2 : - =1 [&5] NOCTPOEHUN NPeacKa3aTe/IbHOWM MOAEeNN B
a
o] b dbopme NoAMHOKeCcTBa «Cnabbix»
2 3 6 )
it npeackasatenbHbix moaenen (0b6bl4HO B
Iteration 2 >
- Model £ dbopme aepeBbEB peLLleHNN)
O T1 T2
45:— L QE)_C)_ _ X<1 + Y>4
O
| yes no yes no w o
Y3lg o o 4 el oo AKKYpaTHOCTb NpeAcKasaHunii ~ 80%
2 (o] O
1 2 3 4 5 6
X
Iteration 3
6 Model F;:
g : o o o IID T1 T2 T3
Al b — X<1 + Y>4 + %<5
Y | U | yes no yes no yes no
198 o
2| | o ollo] [oOollo] [Ol
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TutaHuk: hyper parameters

U learning_rate - war casura no rpagueHTy

(1 n_estimators - KonnyecTBo AepeBbEB peLleHn B «necy AepeBbeB»

L max_depth - makcumanbHas rnybuHa aepesa

O min_samples_split - min uncno obpasyos, HeObXOAUMbIX A8 PacLLEen/IeHUsA AepeBa

100 A — Train AUC
pg 4 — Test AUC
095
w 090 E
¥ = Train AUC &
5 — Test AUC =
S 085 =
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e
080 4 7 .
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—— — /
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o 5 10 15 20 25 30 min samples split

Tree depth



AUC score
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TutaHuk: hyper parameters

U min_samples_leaf - min yncno obpasuos Ha AncTe Aepesa

U max_features - max KonM4YecTBO KaTeropuit Npu NOUCKe Ny4llero paclienaieHmna gepesa

= Train AUC
—— Test AUC
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