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GGrubbs

def calculate statistic(self, value list): .

return list(pandas.DataFrame(value list).describe() _0.. values_1:.)

H: ZARTHZ]

—_—i
.

def grubbs predict(zelf, check value, ref value list): o B, WENAE L.
t_index = =zelf. index [F b, JE R AR
ref desc = self.calculate statistic(ref value list) 3. YE. WiHEZE

4. |x—u| 5 Z* ot K/

if abs(check value — ref desc’0]) > t index * ref descil.:
5. 5 XUl >Z*0

return -1
else:

return 1




14000 A

12000 ~

10000 -

8000 T

6000 A

4000 A

2000 -

4.4 -

4.2

4.0 -

=3 ke

3.6:

3.4

Time Seris 903 Points

,__A_.L._AA___.L-_J_LJ o

— week

—— yesterday
—— today

—

100

150 200 250

Time Seris 903 Points

300 350

— week
—— yesterday
—— today

3.2

150 200 250

300 350

GrubbsHi 4t

700000 A

V]
X]

Time Seris 903 Points

650000 ~

600000 ~

550000 7

500000 A

450000 -

400000 -

350000 A

— week
—— yesterday
— today

—
—

0 50 100 150 200 250 300 350

Time Series:903Points

T-series Value

— week
—— yesterday
—— today

|1

—
—

0 50 100 150 200 250 300 350

Time Step




Grubbs/#r At

= JSYEVN 3h 3 1h 3 3h or 1h 3
EREEAS 19 17 17 17
gy =2 208 153 75 158
HEMAER 74.9% 40.5% 77.1%
AR 73.6% 36.1% 76.0%
S8000IEFA R A Bl Z 0.0% NA 0%
w5 E‘é;lf 1h 2 1h 25  1h_3 1h 3.5 3h 2 3h 25 3h 3 3h 35 1h or 3h 2  FEH
1F :ézlg
fkEA 1328 991 725 542 465 1122 1038 889 690 1147
HERSS Ams/ ™
BlE=R 74.6% 54.6%  40.8% 35.0% 845% 782% 66.9% 52.0% 86.4%
SOO%ZD 22: ke NA NA NA NA 20%  04%  00%  0.0%  <2.0%

AR © 1, |x—ul 5 Z*o, Zif§#; 2, WindowX/)



Grow a random decision tree until
each instance is in its own leaf
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JC s A V. |solation Forest

def if predict(self, sample features):
clf = IsolationForest(n estimators=3, max samples=' auto’ , contamination=0.13)
¥ ¢clf = IsolationForest()
clf.fit(sample features)
v_pred_test = clf.predict(sample_features)
F print v result

return v pred test_—1._
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|solation Forest ik,

kb féf 1h 2 1h 25 1h 3 1h 35 3h 2 3h 25 3h 3 3h 35 1h or 3h 2  #ER}
IEFEA 8000
fREAR 1328 991 725 542 465 1122 1038 889 690 1147
HER Aams/p
PGP 74.6% 54.6%  40.8% 35.0% 845% 782% 66.9% 52.0% 86.4%
BO00EFFA X NA NA NA NA 20% 04%  00%  0.0% <2.0%
e GRS
n_estimators=3
[ Ry ISYE:N Default max_samples='auto’
contamination=0.15
IEFEAS 8000
e 1328 1287 1192
HER=R
AR 96.9% 89.8%
8000IEFFA R A [ 5% 11.6%
FEBT 243ms/ 10ms/A

Ak : 2508 %, n_estimators=3, max_samples=‘auto’, contamination=0.15



Grubbs & Isolation Forest

n_estimators=3

3h 2 or
n_estimators=3

ISPV 3h 2 3h_ 3 1h or 3h 2 max_samples='auto’ - ‘
ST max_samples='auto
contamination=0.15 T
contamination=0.15
IEREAS 8000
TR 1328 1122 889 1147 1192 1252
HEMR
FEEIp 84.5% 66.9% 86.4% 89.8% 95%
8000IEFEA R A ] % 2.0% 0.0% <2.0% 11.6% 7%
FEI} ams/ ™ ams/ ™ ams/ ™ 10ms/™
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def ghdt_train(self, train):
¥ Get train/test set random
sample_random = random. sample (train, len(train))
trainset = np.array(sample random_0:int(len(sample random)*0.9)])
testset = np.array(sample_random_int(len(sample_random)*0.9) :])
vy = trainset_:, —1.
xo=-trainsetls; (0, 2y 3044 By 6, Ty B8 20,2L 922,313 24,:1%; 16,17, 48,19, 20, 21; 22,:23; 24, 25; 28,27, 28, 29:30:31)]
vy _test = testset_:, —1.

x. test Scientwetf:, @, 1,2, 3; &5 6, ¥, 8 9,10 13,3132 13, 1% 15, 16; 17,18, 19, 30: 21, 27, 23, 24, 25§, 26; 27, 28, '29,30::31)]

¢ lrainning

grd = GradientBoostingClassifier (n_estimators=300, max_depth=10, learning rate=0.03)

erd. fit(x, y)

preds = grd. predict_proba(x_test):, 1.

ghdt_auc = roc_auc_score(y_test, preds)

model name = “ghdt_model ™+ “_" + time.strftime(’ %Y-%m-%d’, time. localtime(time. time()))

»

pickle. dump (grd, open(model name, “wb"))
print "AUC:”, ghdt_auc
R ARER
def ghdt predict(self, x_test):
testset = np. array([x_test]) FFEUILPIFES, EHAFTUZFFEIE
x.test = testsetlzy (0: 1:°2: 8 4.5, 6, T '8 9:-10; 11:-12: 13::-14; 16:-16; 17::-18; 19:20; 21: 22 23:°24; 2626 27: 28 99.30:°31)]
loaded_model = pickle. load(open(”. /ghdt_model_2018-01-03", “zb"))

preds_new = loaded_model.predict_proba(x_test)_:, 1.

return preds_new_0_
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N BREZ GBDT

EREA 404 323

IV EYN 96 64

A [E] =R NA 66.6%

EfaR NA 77.4%
o — &b JSYEV.N GBDT GBDT OPT
EREA 2029 1980 1991
UIPE N 5464 5350 5410
PEAEIES NA 98% 99%
IEMR NA 97% 98%

AL 1, FrigreA; 2, Frig i



TABLE UF CONTENTES

AiCon

SRATEESHBEFES

HE DR

»



-196 106

— (6826 —p
+— 0950 —>
0954 ———»
4+— 09—y

® Grubbs

-
X

&+

Grow a random decision tree until
each instance is in its own leaf

“easy” to isolate

Depth

“hard” to isolate

& @

—@) o ¢ o

|Isolation Forest

® GBDT

® TS



TRGZ

. o el W 2y
' | A ST L \ Grubbs/Isolation \ FIEE
Monitor | g ru
FThR
Pt s | SRR | Model | GBDT

A Iﬁa = P 2 JE




S G

week ago 9-20(01-10 17:2d)svrnum:353 Calcu:48,745,485,780

esterday
oday Pkg Value Cur:1,336,920

1.8M . ............ ., ............ \ ............ .. ............ g'"""'""2""1:646:85?('22_?1:) .......

1.6M

1.4M

1.2n

1.0M

800.0K|

600.0K

400.0K

200.0K

0

1 B AE
D “F Y
3. R




AR

week aso 9-20(12-14 16:16)svrnum:307 Calcu:61,037,615,700

{cstrrc
oday Pkg Yalue Cur:1,391,003

2342835(21 31)

.4M
.2M
.OM
.8M
.6M
.4M
.2M
.OM
800 .0K|---
600 . 0K
400 . 0K
200 .0K

L N = N = =N R N N




40
HE
I
o

j0
o
4

(4 »

dH
Et__n
W
i

I

FEUE

HEEECS

[4542] ( B
2017-12-2

5k

4k

3k~

2k A

1k

>TAIM

BFEHCS ) =HDB_sh - [42859
0 17:10:10 - 2017-12-29 17:15:11

-O-48 -O-8 -O- @&

JAppNametE ..

0

0 2 4 6 8 101

IREAIERS
FRC

3|c2 co
2017-12-29 17:10:03 - 2017-12-29 17:15:03

-O-48 -O-%B -O-—&E&

SFE3E
1k
800 -
600 -
400
200
O | 1 1 1 1 1 1 1 ] T T T 1
0 2 46 8 1012141618 20 22
fRoALEESE
fmoAREE

nn#f - [88271]AppID 0x200c01(XGame)

300k -
250k -
200k
150k -
100k

50k

| CESEFEE - [2607980]oidb_0xeed-
2017-12-29 17:10:30 - 2017-12-29 17:15:

-O-48 -O-FB -O @&

N .

T I T T T T T
0 2 4 6 81012141618 2022

EIE)
C1 1
i

[4428]ptlogin_websvr 72 - [134
2017-12-29 17:10:08 -

80k

60k

40k

20k

bstephenliu

0

0 2 4 6 8 10121

ImCALEES
o AREER



ar ST
TQ@ :ﬂﬁj

1T

O ===

HEIAFQQS7 1064375898 | IBRAFRQQIEIZEFFAEIES | tIEFLE~TIAL



'S e e

view_iLd: 5654, attr_id: 282415

174 \ | \ | L | ' 1 ' 1 s 1 : 1 s | : | ' | \ | \
—— 2018-01-02
y — 2018-01-08 ||
— 2018-01-09
145 - e
116:- -
87 ~ =
S8 S e
Lt IR
-29 ' '

L AL L R
16:00 18:00 20:00 22:00 24:00

Q

’ | i | » | ! 1 ! 1 ’ 1 |
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00




TABLE UF CONTENTES

;Ilﬁh g8
BVERER
7%

AiCon

SRATEESHBEFES

HE DR

»



T—% -

RIR AT

I B RS
2. ZZlE]REE
3. @HREE

1.
2.

AR IR 73T

SR BRI BT AR BB 29

FF 1]
( E@n

7 8] 51 R R

ST



1hanks!



