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2. HIIRA K Hisb

2. 1 ¥R B i B

AR H AL B R B Kaggle 35 [ 37 et it 26 2 FF £ 4 48 Us counties
COVID 19(https://www.kaggle.com/jieyingwu/covid19-us-countylevel-summaries ) %4 #& £& £,
BT HE 2020 4F 1 H 21 HEITH(2020 4 6 H 13 H)FEE S MR B 5 8
PA RSO TE A 1
HAREILA 6 M7rE:

o date: HH, fltn: “2020-01-21” , (F#aiuhl: 2020.01.21 - 2020.06.13)
county: HPE 44, L0 “Snohomish”

o state: JM4, 41 “Washington”

o fips: APE XY

o cases: fUIEYHT HIZALE R RS GIEE

* deaths: #1E 4T HIHZARE ) R AL TR E

o
date county state fips cases deaths
0 2020-01-21 Snchomish Washington 53061.0 1 0
1 2020-01-22 Snohomish Washington 53061.0 1 0
2 2020-01-23 Snohomish Washington 53061.0 1 0
3 2020-01-24 Cook lllincis  17031.0 1 0
4 2020-01-24  Snohomish  Washington 53061.0 1 0
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https://www.kaggle.com/jieyingwu/covid19-us-countylevel-summaries

column_name percentage

0 date 0.000000
1 county 0.000000
2 state 0.000000
3 fips 1.057585
4 cases 0.000000
3 deaths 0.000000
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index state  cases deaths
0 33 Mew York 387402 30565
1 31 MNew Jersey 166605 12589
2 4 California 150418 5059
3 14 llinois 133117 5491

4 22  Massachusetts 105395 7576
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index state cases deaths percent
0 & Connecticut 44994 4186 0.093035
1 22 Michigan 66024 8017 0.091124
2 49 Virgin Islands 72 6 0.083333
3 33 New York 387402 305365 0.078897
4 31 New Jersey 166605 12589 0.075562
5 40 Pennsylvania 82988 6264 0.075481
& 22 Massachusetts 105395 7576 0.071882
7 36 Northern Mariana Islands 30 2 0.066667
8 19 Louisiana 463296 3004 0.084747
9 37 Ohio 40843 2554 0.062524
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4.1 [B TR K SEH

WLES 22 ) WG 1V 2 AH D B AT DU SR A eIt e s G2 i) Jouiil ) 5, JHCHp B
WA logistic [RIHBIAY Exponential [AIJHAAY,

logistic [AlARERIMY 2 F TR N I G, 11 4% S 1AL 3% i FE 2B 5
AW R Hr, X5 AN DS AE R, Frehnf DAM# A logistic #4
RUHAT AL L 55 T

logistic [AIVARERY AT LR 7 AR 2 1 pR B0 45 SR L 31 sigmoid R,
H sigmoid BREUR — M IMRE XA K () Fr:

C
h(x,a,b,C):W (1)

HAB g x RORIE], AZASEONHUENSET &, BRI #0k
HE XS curve fit IR0, HA logisti model BAELUNP] Figurel4
B, R ZREGHAT curve fit #LERIAT Sz A,

;@ def logistic_model(x,a,b,c):
91 return c/(1+np.exp(-(x-b)/a))

Figurel4: logistic &R
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PR IR ()R A% Gt A nT BHPS I RF sk e, AU RUAR By £ 1, logistic
R 5 TS B izl

Exponential B4 1) H A XA X (2) Frs:

h(x,a,b,c)=a-e"* % 2)

HrpAr & x FoRiE], S =ASEONHIE N SERE. BRI S
logistic MBI SLHL T KL, KM E KRS curve fit AW, Hrp
exponential model PRELUNIE Figurelb fran, R ZEREGHAT curve fit L&
MG SRy T RV

:9; def expnnentiél_mﬁdel-{k, .a, 5, c)
193 return a * np.exp(b * (x - c¢))
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4.2 LSTM #%Y

LSTM B4 Fr N Long short—term memory, &4 E 2 UH] RNN
(Recurrent neural network, fEIAFPZEMLE) , 1] RNN & — R A efs A3 7]
B P 22 R 285 1) S R

—fECH, RNN AL G0 =AM

a) T PNEE N8 BERELE RN I TR /U7 A — AN, HLBSS o Al e 2
EEZNIOR

b) PEIFREE N 25 R 7 BN I [E] 795 s P2 A — AN, HAZB 18] 799 f B
HAN S T — IR B S oA R i

o) fEM MMt E i A IEAERENEE T, HAe A3 7 7 8k -
B — [ TR0

RNN iS5 VF 2 A5, BltnXLE RNN (Bidirectional RNN) %, #R1fj, RNN 7E
A FRAIRAOR (I 1] 1) E R B RO 5 D) N 2@ B BRI R AE, oA ERR
A RIS T R I AR =0 R R LURE PR ) 2 A e, IX 2y SRR P 2R
(BHRE) SEEK B RE) W, XFERI R 2 25 Mg 3
FISLAE T N T RUGZiA R, BTN iR T VR 2 AR IM%, 10 ESN (Echo
State Network) , ¥INAEJRHIC (Leaky Units) 4545, HAo g IhNHE& 2
(w2 TBR RNN (Gated RNND , 1 LSTM 5t A2 PR RNN Hf & A —Fh. HIRHE
JCIE T HERE R E R MM SO VF RNN BURR R 25 50z 15 s (Rl K AR R
1M T IRR RNN Uz AL 17X FE R AR, RVFEEA RIS 20038 % 24, H R vr 4 =il
YDA RHIER.

LSTM i 23X FEHTTFR RNN, HI500 2 ACfE Tt B hndm A IR, 8 PR AN
HH IR, 015 BRI E R IR, X RAEBHSHE e BT, A
(A INF 22 BRI AR 70 ROBE AT AZh AR AR, AT G 1 5 P2 Y 2 B 456 R R K 1y i) R o

4.3 LSTM #E RIS

AR R T python ) keras FFYR N T4 28 W4 4% 5 3E 4T SE B

AT AR U AR B, RS B AT U — A LB I R A
ZRACR, LT Tstm PSS AN B IR 18] 3281, BT DAEEREE S s V) 70
— BUBUNII ) e AU D) R AR NN Rt — BU 18] P A1 U0 AR 9l 2R 580 X
&, 2 2RI time step Oy 40 FEATHIAIFEE, R 40 RFERHLEE -
TR —REVEEIE 4R, Figurel6 ATRALEE 5 I SRl BapR 251 shape:

In [23]: dataX. shape, data¥. shape

out[23]: ((104, 40), (104,))

Figurel6: FiALIEfE shape
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In  [24]: model. summary ()

Model: “zequential 17

Layer (type) Output Shape Param #
lstm_1 (LSTH) (Wone, 100) 56400
dropout_1 (Dropout) {Horme, 100} 0
denze_1 (Dense) (None, 1) 101

Total params: 596, 501
Trainahle param=: §6, 501
Non—trainable paramsz: 0

Figurel7: #REIZEH) summary
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mse P HERR, YIZRFEEL epochs=200 s Xt FAET- NECEE G I ZRAe B0 BN
epochs=100 X, YZrE it 2l Figurel8 Frs.

TA[T74 [ ] - @s 33@us/step - loss: 8.9168 - val loss: ©.0090
Epoch 16/200

TA[T74 [ ] - @s 329us/step - loss: 8.9169 - val loss: 0.9107
Epoch 17/200

TA[T4 [ ] - @s 316us/step - loss: 8.9166 - val loss: 0.9122
Epoch 18/200

TA[T4 [ ] - @s 317us/step - loss: 8.9167 - val loss: 0.9163
Epoch 19/200

TA[T4 [ ] - @s 329us/step - loss: 0.0147 - val loss: 0.9207
Epoch 20/200

TA[T74 [ ] - @s 303us/step - loss: 8.9158 - val loss: 0.9221
Epoch 21/200

TA/T4 [ ] - @s 329us/step - loss: 8.0157 - val_loss: ©.9197
Epoch 22/200

TA/T74 [ ] - s 317us/step - loss: 8.0155 - val_loss: ©.9157
Epoch 23/200

TA/T4 [ ] - @s 303us/step - loss: 8.9145 - val_loss: 0.0134
Epoch 24/200

TA/T74 [ ] - s 317us/step - loss: 8.0153 - val_loss: ©.9122
Epoch 25/200

TA/T4 [ ] - @s 33@us/step - loss: 8.9141 - val_loss: 0.9103
Epoch 26/200

TA/T4 [ ] - @s 356us/step - loss: 8.0126 - val_loss: ©.0088
Epoch 27/200
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KH logistic #M 5 Exponential BERIXTAM 1 H 21 HEEE 6 H 13 M1k
8T e il 28 12 N B DA R A0 T N B AT 105, TG 5 R W Figure20 B,
A N R A 458, AN T NEEERL &85 3, BIR N7 2mfh
RS &5 RV, PRAFE PR R A /& RMSE.
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i&jﬁﬁj\*ﬁﬁ}ﬁ% https://github.com/MirrorN/Data Mining Report/tree/master/Final
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