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4.1 IFRFKEHEHITIN

BEXTAR RS AT TAESS . AW ARSRH T Prophet B4, (H i1~ 1453
AR, BN SCREA AR, AP FRBCRM . #E, KA 7 SARIMA- LSTM
-Transformer ¥ & 1% 8 P &2 N-BEATS (Neural Basis Expansion Analysis)#5 2 i #5244 i3 17
FEA RN R AR, JF T 7T A ES O R E 5L RS S R DN
FZ 1) LSTM JZ LA RS R 1 14 e f 344

X AR B HEAT TN, B 70 R T A S A AR TAZ, IR A HT IR R A T
LN AR AN R AEERE, FOEHEER, FRHEE, BFEHEESMX
RFAIE -

AlR® - FEEHE AL
—e— SFREEAT

8 FEHsM
oy N

——————— .\\_—_—ﬁ_—_/
. |
& & S &S S 3 T S S e g & & & o &
""@"f?'@"ﬁ‘ﬁ?@”ﬁ"{"ﬁ'ﬁ@'P'E’P"P*P'P*”P'E’@'b"@"b‘ P"&"P’P”\‘P’P'F"P@ t’"é“'\? &
F-FE

5 Al REUYSAE TR RAneth

A28 - fFFESHRAEAGEY

——a —e— SEERER
& EEEET
——t—3
4
2
S
\ /
. 0
8 | =
2 /
—4 y————9
6 / -
S
P
u”d”\d’d""@“o‘ T N N SR S U R~ ’5'06‘@@ & & &
SRS T AP P F I LELLLEL TS

FE

B6 A2 JEIHIE TR KirtEil
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M8 - FRARBHES R2H - FEHRBAAY

N | \ .
| A

— /

FEDMHE ()
FELME ()

2012 2014 2016 20 2020 2011 2012

B 7 Al. A2 EEERIZVIS o

RHEEIZR, AL BUHEAE 2011 42 5] 2020 418 E AN B B H B E 2.
2011 AF 22 2015 4FHAME], AL REUMH R 4 B B AU N R R AE S = 7K1, 2015 AR S H IR 35
N, HAHSCCERTS AN, XA RER BT T R AR A . 2016 AE & 2019 4, B
BTSN AL TR /K -, T B st 8] o R B AT M HE R AR5 0 5, 9/ = & DA BE PEAF
FEEHE AT 2,

] 5 30 ok R e S ) S 0 R B A 7 RO AT AR B, IR T IR B IACR U
BCHH AN E RGBS T3 Bk P i bl 7 P ph s, EZOINK THT& 0, @i (s B4k g
obf B TMIOST b A, S SRR R AR AT AT PR 0 5 S8 2 A% o WA s 35 P A R i
WA B T, SFEUREL TR SR b0e, IXEER R ILFEVER, 2 T A1 R R B
TGN =E N

X AL A2 BRI, ARHFIERH T 20BN Hr . s E
BEMLARARIENE . SCRemE R (SVR). LRI, BT H  (Gradient Boosting
Regression). K HIUTAFEIH (KNN). £ 2[4 (Neural Network Regression)ff 4 il
MFEAL o AHFFEX IX LA R HEAT 750 LUAIPPA, B 20k 33— MR 2 f v ) — B A
KT AL, A2 URF A 5. BT AL SCHFR 2 AR 202101 F1202201, A2
SCAEA AT 202002, FTLL AL (] test size BEEN 22, A2 Bh 11, FEASHY (H1)l 25 A0
BRUEIATT, AW FUIE R A8 SR IR B AR KA DA AL V2 AL SR I, Jdd P MR Y AR B
WEEE EHERAZR, el T BRETIEA . (D I 2R FE AR B % 0O

2015 2016
£

4.2 SARIMA + LSTM E&t=Rl

AT MRS T SARIMA-LSTM V& 18U 76 M 45 85 ol Hh (g S R, &5 S ARHS 5L
A AL R . AR ZE S T SARIMA BB KA HTRE /15 LSTM M5 1]
T RS 216871, CASR S THIAS BE .

H B ERE, H o B IR C, CUEH TR R F 508, R,
MR T ASHH SRR AR RN FR 51, R IR Se B 0 Pl AR R B A B B . 2
TBUERATAT I () B P IR, ORI I 2RI 5T B A0 s SR TN R R A 12

] auto_arima pR# H 3) T £ SARIMA S8, 120 REEFET R EK,
Bt ORABE A B8 R B R i R A AR AL . BB BRI AR, auto_arima # IS 2 M 54
HAERVALEAY, EHE AIC /iy, DR RIS AERNIIAEROR . shal, THEBiREE
72, NJEEEM) LSTM SR AT DL S iR 215 5, Bl — DA L T

XFF LSTM W48 B R4 s AR AL,  AHE 7048 ] MinMaxScaler %5k 2 2048 12E47 1 — 1k
AEBE, X R PSR WP IR, AT B s, H— b s, EidE
7€ X I create_dataset PREAE A H T LSTM INZhi B4, CRUEEHE 10 7 21 AN 45 44 1E
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i o

FIH keras_tuner FEE4T LSTM M2 (1 S8 ifl, X EFEEFEAFEENHEIC.
A28 . @IS EarlyStopping [ >Rk Gt #UG, B ORA AL AR Il Zrad #2 Hh 5 R REAS
FEPETH B AT 0k o B o K TN AN &5 Al & LSTM BT Ik 5E il e, FF T A SR 1 5%
%2, 46 ARIMA BTN S5 5, 15 2 & 008 & TN . X PG 512 R T PR s
ML A, SARIMA 7EK B F M - i As e A1 LSTM 78 4 4 208 Fa 0k sh B R
WM. B )5, 13 Matplotlib 22X SZFREY & . SARIMA TR AR & #5783k 47 w44k,
T PR 7 A TR TN P R R

X — 5 R A A A A2, SARIMA-LSTM VRS RS RY Re g 45 250 2 T
LA AR D TOMRG B, S Al () B B SR AN PR A7 F R IR 2 A

4.3 Prophet &%

Facebook FF /% ] Prophet FililIAR A £ g Ab BEF I H o Z0 2 4 PR AR R ek T] 32 2 4508
Mt &R TR H S 8 2 1 EE . Prophet 7EACFRERCEIE . AR AN KK S35
BRI, JEHIEATNATS, WA FEH 5 oA 5 20 -

Prophet 111 I 8] J7 21 43 i 9 = A 32 B G 0 ok TAE
1. Trend: IS 8] 7 21 A R F PR AR AL
2. Seasonality: R L, BIRHE. BH. BE.

3. Holidays: G3E0] e ASEUE IR [A] R A ESHEZ 0 .

Prophet B8 0] DLH LA F 2R IR
y(t)=g(t) +s(t) +h(t)te

Hor:

- y(t) e TAE .

- g(t) R RE, H B AR A AR A .

Cs(t) RAFETIRAM, H TR AR AL .

~h(t) R H B, X LA H AT REAEAS AU A TA) 3% B R AR

et A RZET, T ARSI T 2d I ) 7 AR AL

Prophet 1 I # g(t), R 70 B2 B S 0 K it Ze ki e Hictts 2 51 0 =E i B e A
o XA RIEVE o Ve By Bl & I [R] R HERS T N R AT AR . =T 1 s(t)id i {5 P A
B ZHORINE BH . RN B I o 3 0 Vi SR AE [ A v () B L B . R H
A% bty g LS i AN AR R IR AT AR R R AR . TX L] DU B SR T, 45 D
R B

FUAHSI, Prophet i LA 20 B2V U EA% 2 7 0 BRS04 1140 B 0 26 45
P& ER DARHER A B TR 0 2%, & R RIRBRER AT R %, A BELERE A . A
B9 25 B AH DR SRS A s B B s 10 Re i BRI B TR E, tinE T EHE
TANAT TR RAT , R X e g H BEATE2 45, Prophet H4 1 BE P LU B 1X L A

4.4 JFEHESEFITIN

N T XA S BUEAT IO, AHIE TR T A AR AL BEATRRAE TR, IR A IF SR
THRRFLJE R 1 RA R 2 DASRISEAL I 18] Fr 51 AR 7

11
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4.5 XGBoost

XGBoost (eXtreme Gradient Boosting) A& —Fh = 3 N A 2% 21 53k, THIE G S5
E A EEAT 3 A RS . B TR THAL (GBMD HEZE, (HARAL T s B2 AR,
FEHGIN 7 IR A I U S B S A B, AT BT 1B IS LS . XGBoost 75 %R0 B2 5%
FERN SR B v #2 TL HS Bk P 12 R

TEAH 68 S 4 T B B 18] 51 0 M v, XGBoost (AR ImARFEE#RTE) R H AL HE & Fh 5
FRAY I RCR AN AR T 0 2, O HE AR AL PR A i AR 2R 1 D¢ R AN AT T R I
XGBoost &M BESE I MR SE, 7 & Fh P APk bk ik B A AR

fiH XGBoost Il A3 1 A4 FFMH &b B8 & S BEHE LA R P IR

1. F AR miAb s o 75 2000 1 e 5 0T R 52 A 5 A I AH SR IE SR I A B s . X
UG LA B B ST R bR A H A S R 8 AR B R R AR AL T BRI,
DA S5 AN [FARFAIE R RIASE - Ak B85 £ 1) S o i Bd 20 A B I AR

2. RRETRE: B EF A T A g XGBoost MBIEEES [BIRFAIE Candis 5« #2380 713
B A G AR D Rz, DA R A Hh 0023 i AN

3. BEIRUEEYE: &E XGBoost HACATHMNEHE S8 X KB EZ NS, Wy
FI%E (n_estimators)  PAJIRRE (max depth) FIZEZ]H, IXPRE TR ST TE Y

WY i B AF D7 se 8 SR L& XGBoost ALY, 77 56 iF 8 & 4 FH s 18] e 31 38 S
BSUEF AR TE o XA OR T RLAYAE AR WAL Bt Bl 7 e AR I St s S iR 30

SR SCER s T 5, HAp B AE AR BT R f B i O BB TSR, TTRL
B UE AR A 25 R AR

RSO : A0 PRI 2R BRI 2R T (R 24, ] DL 25 $ m A Y 1
AE. REZHOHE:

n_estimators: AT B 2. B2 KB B n] gede s A VR B, (H AT R
FEEHE

max_depth: BEXIEF TR B RIRE o SN T & 0, BT Rt A s

learning_rate: fERRRIEF G4/ INRFIERLE, AF /5472 B AR 5F .

PEREVEAS: RMSE (5 RIRZE) - MAE CPH4ixli%7) f R-squared (#5E R
O FEARR VA, DLPEAb AR 2R Tt 5 85 <o 00 PRy v 12k

RZEEFENR: X RS B T € TONME 5 Se b i 2420, BAK RMSE 8¢ MAE
RNBEHTE .

4.6 RIRWIEE

TR — A W B IZIR 7%, H TR EEES . el — &5
XHEAEIEAT 73, AP B AU N R E AR HE R R SR, IR LT RPR
B B R . PRS0 1 B0 R AT 5 T 2R, AN EAEMTSeh kiR, A el DR
B oy IR R AT

R S0

1. REMMEE. BAGRG THE, FEORTROM P BEE grasp B R HE
o

2. ANFTEH—: RFEMAZSRFFEARHEL BT — 1L

3. WHARZMER RA R RS A RO B BRI AR S R, G T E RS
ESURLE

4. BBV EE: R RE LI ZRd R P AT R AR 8, 1B R URFEEAT 703

12
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XF T e A, S PSR AN AR SR S A TR R A N A T, s

HAFETAE, RSEWATIIR AT LUA RO N T BT S5 . FETGN A3 A0 A4 24 il it

RSB U, P DAL DL 2D R A FH P S A5

1 PR RS : Bt 18] B 2 Bt Dy B o =) el il id it J= (Lags) « #3°F 13 (Moving
Averages) . BfTH % L4t (Rolling Statistics) 5577 VAR RFHIE

2. MR A R BRI S IRt . AN RE T, W RE 5 R B R SR
HOTREEATIH Y fi B, DA AR R BB 2% BE AT B 1k 4 &

3. FRIIOAE: A4 F R B R e A2 SCBRAIE vk, Wikt [R5 5143 #] (TimeSeriesSplit)
SR P Aiti B 1 TR0 12 e

4. VEREVPAL: A RMSE. MAE S545 bRk & i w14 o

5. SRR DREMWISEIR 5 TR, W LA M 2R LS R AR N A B AU

=%
E‘Eﬂ} urﬁj o

4.7 H¥IJ3E Stacking ERIERY

Stacking ££ 5 /7 52 — P s RIS 2 S HOR, @I 456 2 AN R B i Tl A
715 FEAEH /N IO R R R A I e B AR R At AN T B v A TR B o IR O VAT
b BE A 25 R FIIN r) RIS RE A R, JC IR AR R B S AERHE A AR S O R B

AR TR KT AS B0 S LAY B A B S A T A TN, 1 ST T A AL B
FURFE LA B85, 2R 7 2R, 45 2 Je 26 1% (813 14 8] )9 . LASSO [A] )7 ElasticNet-
KNN. FEHLARAME)T. GBDT. XGBoost [8]J9. AdaBoost [F]J9. BP £ 2% [0, DL
R KA HICAZ M Mg (LSTM) M THBIEH 80 (GRU) .

TERR TS G FE b, FRATIA FH 2 3T i 2R BREF A Y (1) 2% ST 8 . R S AR A 2R () e 4
BYBL, SRR SXIRAIE T, FHERBTIRIRZE (RMSE) . FH4ixtik%E (MAE) Ml R
P (R-squared) 1ENTEALTEAR . BOREER: 0 N IIZREERINREE, RIFIN TR, ¥ &%
Ja 11 ABEEBAE A IREE, HRE AN A IEBIALEE H 52 8 I et 17
Y, DURTTREZ H IR E0dE 2= I B

AT YIGAIE, RN FEAR L N6 56 AR ) TR 45 SRk T I oA AL, A T R AR e AR
e AL M\ 25 AR IR ) TR0 2 3] B32 ARASAE o X — L R REAE A RO T T ) e 1 A AR
SE

TEA G TN 7 1, 2R I TR I T B 1% . #iln, Pavlyshenko (2018) 7
WEFLH R A, A8 HE B B R g 1) [B] V1 S R 2 B8 12 v B B 1 1) 2 27 Tl Pk e
Rajpoot et al. (2023) HIBFFEHIEH, 1@ IT 2% B H XGBoost [9] - #5344 22 4 e ABi A
A LA BR TR TN AR YE . A, Niti et al. (2020) 78 H5¢ T 5 ZZ 1 37 T AR A 5T
W, R ILHE B AR A T VA TS FE B B FAS S AR A vk, X — RILRRESEH T
BTN A . X LSRRI (Rl 510 A, SRR ) U7 VAR A AT e B s SR A v T A
Rz A RE )7 T B A B L

AT FCIE X AS A A AN B A T EGIE T IX — &, SRA TR Z
LRME RN BEMLARAR AT B CAZ A 2 28 A P ) 2 R AR R, B 23Rt HE B T V3
X Le F AR, AT ORIE SR T 1 Tl e et e A AR . IS R MR AR T PEA
AeAl, AT 748 Rt — 20 S0 RF T AR REE 21 VA S Rn N HR A S AT B SR
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 BEERENEEEY

GBDT (HEHRFRER)
\ XGBoost

“.__AdaBoost
HERLE
\ LSTM (iKFEHRISIZRLE)
\_GRU (rIemReER)
RIS
S RBEIE

B AN IR

RMSE (HI51RIRE)

MAE (EEHRE)
R-squared

PRIAREEY)I| S (E R Rk 32 ASIE

IR AR E TR
AR & B RO
BB LEMis S PR
BEmE SIASE AT ISR B S AR A TS S R RN

Bl 8 HEBERITIEFENLEE S P KM

]

WP RE T, AR I ZRER B RTINS R “ouhril” o JuRAIE 2 fE 5
PR (¥ HE A R KRR I, XSS HPRHERS BT AF e AN o O T 2B R B TTRFIE, AR
W TR 7 A SRR T AORB R A 2 W& Bk s, M 7 K 338 XA,
Hrp RN AE K-1 3(k=5) Ll %, IFERIR I —Fr EREAT R, EE IR R
A AR . IR T RN IR E e . e AT 55 R A
PR — 25 B A R R TR ISR EAT I G, 2 ST 0] e AT ROt 45 45 SRR A (R 3000, AT 32
R BRI TIIAS o B, OB PR SRR AN R SRR A Y, LTS 73 A A A Y
DL o IS LV e R PR RE . S R B AT IR 1 SEPRR L. R
PEIERESE R, P RERT B R B A (1 e e o 2 B AR FUE IR AT TSR,
WD R RE RS B2 UGAAN, DA S AR R A e A 4L 45

— EE 1 RABA, SR DAAESEPR I 75 Pl . BRI, T A SN A AR
HCERSE R, EE4RE 1 T A B R 2, AN S £ BE e s B A 0 45 2R o

S R, HE B B BT VI I T 20 A AR AL R 0S5, R T 1 A AR T AR
O AS AR it R B AT A S e T SR Bt 1 R TR SCH

Stacking&Epk g%
y y 1 y
Bmlan s R LRI HFHE wEstgn | | FUDSDE || SERSR
! ! ! : ,
e Rz BIEER o | | Emaeebes | | s
(o WA HERTRER yopm, nen | | enmmmes fiam
el 515 PERTTHE GG | | Bemeses

B 9 ABFFLH Stacking T VE
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BFLE HFRET
5.1 ARREEFWERRT

KT AL A2 A i B R A 1 1) 5 YUl [l @, AR AT 1 At ) B Tk
FHFRHE TAE, BEJERH ZMEREAT I, XA HE Prophet. 2 JuiZ 4R 5] JH 4>
Bry CREERF R BEALARAR DA SRR ERIE (SVR) 2Rtk [E A & B3R T [5l
(Gradient Boosting Regression). K #IUTAFEIT (KNN). 4/ Z[A )7 (Neural Network
Regression).

EN G FE A, 22 >0 M2 bl H T ER B A 1 2 S )b S . AE B e BB B, K
A XBGE T, % RMSE (35 HR1EZE) « MAE CEISZEXTR %) Fil R-squared (#
EZRHD WV TER . I VPRI LU, AR TR IR LA FE bR BRI T BN
FANFRIZR IR . CatBoost AN T A1 REUEFE, WRIEN HIEXT T A2 RILEAE,
EMREE 1Y RMSE A1 MAE #¢ /) H. R-squared T 1.

FERE T ORITEIER A, R TG 7 &SR 8] Fe 21 TS L (R SR R iR A 45 R,
TG, BRI GERMIGUEEE Ei e o) dh 4, #5 BB S8 1 5 ) gk FE N
AL, LIPS TR AR, R AE TUNATE 55 B VRASFE AR, 40 RMSE. MAE A
R-squared, P B ELAR A TR R 14 BE

s 1R S BRI 2R BRAE S R R IR, IRERA M Am, 3
By BR A AT E B AR ) R T

X AT A KRS B 5 TN, A8t 7848 python (%) auto_arima PR %45 2] Best model
N SARIMA(2,1,1)(2,0,1)[12] intercept

SARIMA Predictions vs Actual

350 A
—— Actual Sales

=== SARIMA Predictions

300 4

2504

2004

150 A

100 -

50 A

0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
& 10 SARIMA Predictions VS Actual

SEBRA A FN T A B AR T s ZR T a3, KB SARIMA BV A ROt 7446
AR B AT . AL I SARIMA T -5 52 bRy 8 35 % BEm 10 2014 £ i E
2016 4, FKIAEXLLR IR E W AR, SR, TERLEHTI, 402011 0], 2017 4FJiE
A1 2020 FEB4E, TIN5 SEPrA A2 . X e Z vl RE 5781k . B k51,
B AR T S BOR RS B BB B B P i LA T N
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TR 5 S B 2 18] (V0 22 3R W 1 R W] RE A R ek . X T REPD SR BT 24T,
IMNFANIfREAT (AN E S . AT R 2620, B Al PT RESE 4
b e B B A B AS [F AR T

Sales Prediction

350 A
—— Actual

—— SARIMA
300 4 ——- Hybrid (SARIMA+LSTM)

250
200 A

150

100 A

50

T T T T T T T T T T T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

B 11 SARIMA-LSTM FiMIZ &
WIGER), SARIMA TRIMALT- B S b 5 1 s AR & 3y, (HAE S el 2 BA TR A7 AE —
L6 A Y2 R I 22 o X ] BE SR B AU 7E 38 8 9 SR AR A Bl e 5 H ) v AR e MR T A AE BR 1
TEJG By (2019 SF 2 Jf5) IRGAAF U S B B0 . BT BEar s IS B 1 B 85
ARSI, 5T SARIMA BAFRLE, SRILH i i idE M YE . XK LSTM
HAF AT RN 5 1R X 5 T B A A TR N 8 77, I B A T e B Nk Bh Bz B 2 HiT V)
SREE P AFAER R 2R 2

Model Training and Validation Loss

—— Training Loss
0.10 Validation Loss
0.08 4
0.06
0.04 1
0.02 1 |
\\
0.00 -
T T T T T T T T T
0.0 2.5 5.0 TS 10.0 125 15.0 17.5 20.0

Al 12 model training and validation loss
TEER PRI IS R, Bk Ofe IF HAERAK, R 2SR, FHAA
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ZRAEANRAIESE ERRZHIR D

YIZRIR AN IG5 AL S W1 LA IR I N OB T B o X R AR A IR AR B SR
PRIE 2>, A RO AN A iR . VISR R 2R, AN BURETH & T A,
I HF B FEARAG S INZENS . IX R WA A I AR BRI WSS, I AR S B 6 2 AUt AR 1S
SN A FEN PN ZRI R F N ZRFUR AN IRAE SR AR HEIL, X2 — MR . BRI
REAENE . G HRIZ I ZRR RARMGE L 5w B S5 R K L

X A2 SCAFAHETIIN, LR 95T Prophet A7 (145 R o -

350

300 A

T T T T T
2012 2014 2016 2018 2020 2022
ds

& 13 Prophet {51t 2

IR i T A, XA R R Ve B R A IR S RO A R N . Rk (R
TR X AT AR T PN A A SR B . AR RSP B 1A e 1 R AR S A —
BOEAIE, (R B PrA E(E, JCHORARR S AL, X R WX R] e
B AR R A 1 R R B Y o SR AR X sk CELAS IXTR)) BRI SR T 28 1Y) FH 52 X 4 Uk
TR AT X (8], R SEPMEA — BRI AEBEVE A o BAS2 X1 98 53 W T () ] A2
VEBANEA S s X008, ANBA SE TR

R ARADLF- 2R W] 22 S R B A 0 BN A I3, B0A W AR ) BB A) . AR
AP R R 1 — LeZF T EAAL, XTI R PR ST BB e PRI, S iR Sk b
AR BN R, X n] 5K B R SR D I X SR Y A R BURFAIE . AR AL AE 37
FERIN T IAT 07 R D R, AR T R IAE . I AT fE /& T Hde i Pt o
FIREMI S H R, XL (A SR R B A

17

goo - gooaoo



Team # 2024072428719 Page 18 of 30

120
100 A
2
=
L 801
60
40 4
2012 2014 2016 2018 2020 2022
ds
100 4
75 A
50 -
]
25 -
g
0_
=25
=50
January 1 March 1 May 1 July 1 September 1 November 1 January 1
Day of year

B 14 ZEBHMETON

Z BRI T 2012 SE2 2021 (¥ T Bl 3 2 o SR KR B W i 23 A 1) ot Can
W S KRIED . X RER BT T 4D Bl EL At 8] AR PR 5
M PR 2R o PR H R B Bont TR I TR SR AR R B, NSRE A ST ). IR B I ek
B YRS {ERE LN

NSRS T EEMERERA, SEM-CH LA HILEE S, SRS F
PR G2 Ve T RES BT R A« 1 PR B A SR L AR AR O SRR Ay I R e S 4
FEESRFMA R, FRICE rTRERMZF R, BRI BRI A
N ABCEAMVE S, LN T A 75 SR o

WSS A SN BRI 7, Al n] DUE G 1 B A S5 == 1 s 4
SONILIRAR SR plan, BMEAFAEmR AT g, SRR R R R R
B (R 2 M L AE ol D o XA S R b SRS SRR LB, e UM I Rl B i 2 7
EN55 77, BTV IR ST N

Al Sales Prediction

15 A1 F1 A2 Z234# H Prophet AZL T
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5.2 ERFIRBERRR

B SR A S BRI AN FT 5 AE U AS A 0 R B AN . it
FIFGEET, WATCEEIRIAT 7 VR0 T B AR A2, GHER I [ 51 #4650 H
el R ENESE . AL, TR T REN S E R MG S, AR T
EEANFIHEE SR, F5E T =R E.

AR AR . Zoegk g, 1R [EH. LASSO [A]J4. ElasticNet [7])7.
KNN. BEHLAMEH. GBDT. XGBoost [1]JH. AdaBoost [F])H. BP f#£& 2 A5, &K
iz a4 (LSTM) M B MEM ot (GRU) o fElgrd fErh, FAMER 2]
1 28 R R R AR 1 22 ) P

2RI B R A R S B I 2R FE N B 4 65 2R, BRI I ZREE A5G
WEEE B M4, DLRAE TN 28 B B PPAl FE bRl SR o 1k B 0K B AN b3 &4
Y 1 e S AL A TH TR N AL A - 18] 16 2] 30 B B EB 15 7 i Il S FE RN R S 40

i SUR i

CRA B B R4 Bl ka5 DL RS =% 0)

R 2 BB RN LR

vt B2 RMSE MAE R?
Z ekl e - 1.17859 0.96314 0.6468
JEYE 'alpha’: 0.1 1.178486 0.96212 0.846971
LASSO [a[)H 'alpha': 0.01 1.17666 0.95724 0.74959
ElasticNet [ | 'alpha": 0.01,'11_ratio': 1.0 1.176669 0.957248 0.64959
KNN 'n_neighbors": 16 1.26303;1.2579 | 0.878963;0.882209 | 0.622 ; 0.25968
'max_depth'": 30,
FEHLAR A B 15 'min_samples_split": 10, 1.18059 0.967381 0.7439033
'n_estimators': 200
learning_rate": 0.01,
GBDT 'max_depth'": 3, 1.771 0.9369 0.5
'n_estimators': 300
'activation': 'tanh',
XGBoost [A] 5 'hidden_layer_sizes'": (50,), 1.59016 1.00578 0.8528
'learning rate init": 0.01
'max_depth':4,
AdaBoost [F])3 'learning_rate": 1.0, 1.990 0.999 0.819
'n_estimators': 200
'activation': 'tanh’,
BP #12Z®2&[A]J7 | 'hidden_layer sizes': (50,), 1.590164 1.00578 0.5528
'learning_rate init": 0.01
LSTM - 1.289 - 0.032
GRU - 1.561 - 0.420

Ja B2 (10 BB Rs RN J s o M R A I R RE AT S AL, DA 2% AR A 1 e AT TR
N EEEATLEES, S 2R R R AR 1 16-5 30, e 8 73 B i 2 i 2 1)
PRI ) 25 B AR 2R R DA AR ) Rt R
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Learning Curve for Linear Regression with Multiple Outputs
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Learning Curve for KNN Regression(A5) with Multiple Outputs
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Learning Curve for MLP Regression with Multiple Outputs
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import pandas as pd

def load_and_convert_data(filename):

data = pd.read_excel(filename)
data[ '4F'] = data[' Hf3'].astype(str).str[:4]
data['H'] = data[' Hfr'].astype(str).str[4:]
data[ "FEARAY '] = data[ "FEMARAY ' ].astype(str).str.split('.").str[0]
data[ '#FK'] = data['#&Fk'].astype(str)
data[ "fi& (i) '] = data['"#4& ()

"l.apply(lambda x: round(x) if pd.notnull(x) else x).astype('Int64")
data['&%il (JG) '] = data['&%i (Jo)

"l.apply(lambda x: round(x) if pd.notnull(x) else x).astype('Int64"')
data = data.drop(columns=['H%'])
cols = ["H#"', "H'] + [col for col in data if col not in ['&', "'H']]
data = data[cols]
return data

files = ['Al.x1lsx', 'A2.xlsx', 'A3.xlsx', 'A4.xlsx', "A5.xlsx']
datasets = {f: load_and_convert_data(f) for f in files}

for name, data in datasets.items():
cleaned filename = name.replace('.xlsx', ' 1.xlsx')
data.to _excel(cleaned_filename, index=False)

def remove low_sales rows(data):
low_sales = data[(data['f4& (#) '] < 2) & (data['#4& (i) '].notna())]

data_cleaned = data[(data['@& (i) '] >=2) | (data['f4= (i) '].isna())]
return data_cleaned

for name, data in datasets.items():
data = pd.read_excel(name.replace('.xlsx', ' 1.xlsx"))
data_cleaned = remove_low_sales rows(data)
filtered filename = name.replace('.xlsx', ' 2.xlsx")
data_cleaned.to _excel(filtered_filename, index=False)

import matplotlib.pyplot as plt
from sklearn.preprocessing import StandardScaler
import warnings

plt.rcParams['font.family'] = ['SimHei']
warnings.filterwarnings('ignore')

def standardize_and_plot(data, filename):
scaler = StandardScaler()
features = ["#= (i) ", "&%l (o) "]
data[features] = scaler.fit_transform(data[features])
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fig, ax = plt.subplots(figsize=(7.5, 5))

data[features].plot(kind="box', ax=ax, title=f'{filename} rnifEfk J& K4
HAEH")

plt.savefig(f'{filename}_after_scaling.png"')

plt.close(fig)

return data

for name, data in datasets.items():
data_filtered = pd.read_excel(name.replace('.xlsx", '_2.x1lsx"))
data_standardized = standardize_and plot(data_filtered, name.replace(’.
xlsx', ""))
standardized filename = name.replace('.xlsx', ' 3.xlsx')
data_standardized.to _excel(standardized filename, index=False)

==================================ﬁﬁEIﬁ=============================

import pandas as pd

# AR

file_paths = ['Al_2.x1sx"', 'A2_2.xlsx"', 'A3_2.xlsx"', 'Ad4_2.xlsx', "A5_2.xls
x"]

dataframes = [pd.read_excel(path) for path in file_ paths]
enhanced_dataframes = []

for i, df in enumerate(dataframes):
# IR BB S NaN {ERAT
df.dropna(subset=["#i& () ', '&%& (oo ', "', "H'], inplace=True)

# WROR AR A H oA
df['4F'] = df['4F'].astype(int)
df['H'] =df['H"'].astype(int)

# QTR
df['H#Z"] = df[ "4 ' ].astype(str) + 'Q' + ((df['H
"1 - 1) // 3+ 1).astype(str)

# B S AR S & T RRE

for lag in range(1, 4): # 12, 273, 3 B HFE
df[f 44 &M G {lag}ZE"] = df["#4&E (i) '].shift(lag)
df[f' &4 G {lag} "] = df[' &% (JL) '].shift(lag)

# CERUR BN B B R A 2 R AR

df["#E 3 R TH ] = df["A9= (58) '].rolling(window=3).mean()
df[' &% 3 R8P ] = df["&%1 (o) '].rolling(window=3).mean()
df["HH&E 3 FRMsUHEZE "] = df["#HE (F8) '].rolling(window=3).std()
df[ ' &% 3 ZHRAsHEZE"] = df[' &80 (o) '].rolling(window=3).std()

# OB, MR D9 5 MIRSIRHE SN NaN
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df.dropna(inplace=True)

# RETHESFEN BN SR

annual_sales = df.groupby(' ") .agg({'#& () ': 'sum', '&F )
"sum'}).rename(columns={"f4= (FF) ': "“FHELA', "E&® Qo) ' FEEHLSAY)

df = df.merge(annual_sales, on='4E', how='left")

enhanced_dataframes.append(df)

# MR ST 4
save_filename = f'A{i+1} 4.x1sx' # Ll A1 4, A2 4, ... 4K
df.to _excel(save filename, index=False)

# A — NP S Y DataFrame LUK A
print(enhanced_dataframes[90].head())

import pandas as pd

# R HIR

file_paths = ['Al_4.x1sx', 'A2_4.xlsx', 'A3_4.xlsx', 'Ad_4.xlsx', 'A5_4.xls
x"]

for file path in file paths:
# LU
df = pd.read_excel(file path)

# MHER CEERARED T A ZER A
if "FESARES in df.columns and 'A%k’ in df.columns:
df.drop(["#EamARS ", "#FK'], axis=1, inplace=True)

# ORAT S B | — 30
df.to_excel(file_path, index=False)

print(f"Updated {file_path} successfully.")
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Learning Curve for Lasso Regression A2
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Learning Curve for AdaBoost Regression with Multiple Outputs
Learning Curve for XGBoost (A2k%)
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P 1

N Al A2 BRI

import pandas as pd

# 2 %A R A R AH SR

import matplotlib.pyplot as plt

import seaborn as sns
plt.rcParams['font.sans-serif']=["'SimHei'] # " 3 FF
plt.rcParams[ 'axes.unicode _minus']=False

import matplotlib.pyplot as plt
import seaborn as sns

# THEAER BT Ar 5

Q1 = data[ "= (48) '].quantile(®.25)
Q3 = data['fi= (48) '].quantile(®.75)
IQR = Q3 - Q1

# 8 SO AR B AT
lower _bound = Q1 - 1.5 * IQR
upper_bound = Q3 + 1.5 * IQR

# R EE
outliers = data[(data['f4= (#) '] < lower_bound) | (data['f#= (5)
"l > upper_bound)]

# JTENSHAE M4

outliers count = outliers.shape[0]

# AR ERE A
plt.figure(figsize=(12, 6))
sns.boxplot(x=data[ "45& (§8) '])
plt.title("#&E (M) HUlEM FHEAN")
plt.xlabel('#Hf& (F) ")

plt.show()

# THE A E I E A AR 2
mean_sales = data['#&E (§§) '].mean()
std_sales = data['f4= (§f) '].std()

# 8 X3 AR AEER) BT AR
lower_bound = mean_sales - 3 * std_sales
upper_bound = mean_sales + 3 * std_sales
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# O EE AT AT
data['#i& (4f) '] = data['#H=®E (F)
"l.clip(lower=1lower_bound, upper=upper_bound)

# JTERACH 5 IR SHE B
data[ "#& (4i) '].describe()

# R H o H RS
data[' A#r'] = pd.to_datetime(data[' Hf'], format='%Y%m')

# MG I P A
n =3
time_series_data = []

for i in range(len(data) - n):
input_data = data['#§& (#) '].iloc[i:i + n].tolist()
output_data = data['#i& () '].iloc[i + n]
time_series_data.append(input_data + [output_data])

# #:¥k DataFrame

time_series_df = pd.DataFrame(time_series_data, columns=[f'day_{i+1}' for
i in range(n)] + ['target_day'])

time series df

time_series_df=time_series_df.dropna()
time_series_df

Y=time_series_df[ 'target_day'].values

X=time_series df[time_series _df.columns[:-1]].values

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.preprocessing import MinMaxScaler

from sklearn.metrics import r2_score, mean_absolute_percentage_error
from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import LSTM, Dense

# AR AR

scaler = MinMaxScaler(feature_range=(9, 1))

X _scaled = scaler.fit_transform(X)

Y _scaled = scaler.fit_transform(Y.reshape(-1, 1))

# RN ZREEFIN AR

train_size = len(time_series df) - 20

X_train, X test = X scaled[:train_size], X scaled[train_size:]
Y_train, Y_test = Y _scaled[:train_size], Y_scaled[train_size:]

# BN LSTM T A#% 0 [samples, time steps, features]

34

goo - gooaoo




Team # 2024072428719 Page 35 of 30

X_train = np.reshape(X_train, (X_train.shape[0], X_train.shape[1], 1))
X _test = np.reshape(X_test, (X _test.shape[0], X test.shape[1l], 1))

# P LSTM A7

model = Sequential()

model.add(LSTM(50, return_sequences=True, input_shape=(X_train.shape[1], 1
)))

model.add(LSTM(50))

model.add(Dense(1))

# g
model.compile(optimizer="adam', loss='mean_squared_error')

# B
model.fit(X train, Y _train, epochs=50, batch size=1, verbose=2)

# TR SR AT A S
train_predictions_scaled = model.predict(X_train)
test predictions_scaled = model.predict(X_ test)

LR SIS S

train_predictions = scaler.inverse_transform(train_predictions_scaled)
test_predictions = scaler.inverse_transform(test predictions_scaled)
Y_train_actual = scaler.inverse_transform(Y_train.reshape(-1, 1))

Y _test _actual = scaler.inverse_transform(Y_test.reshape(-1, 1))

# 1H5 R2F1 MAPE

train_r2 = r2_score(Y_train_actual, train_predictions)

test_r2 = r2_score(Y_test_actual, test predictions)

train_mape = mean_absolute_percentage_error(Y_train_actual, train_predicti
ons)

test_mape = mean_absolute_percentage_error(Y_test_actual, test_predictions
)

# S IR BRI

plt.figure(figsize=(14, 6))
plt.plot(Y_train_actual, label="Actual')
plt.plot(train_predictions, label='Predicted')
plt.title('Train Data: Actual vs Predicted')
plt.xlabel('Samples')

plt.ylabel('#4f& (F) ")

plt.legend()

plt.show()

# A R A R A

plt.figure(figsize=(14, 6))

plt.plot(Y_test actual, label="Actual')
plt.plot(test predictions, label='Predicted')
plt.title('Test Data: Actual vs Predicted')
plt.xlabel('Samples")

plt.ylabel('#f& (Fi) ")
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plt.legend()
plt.show()

# FTE0 R2F1 MAPE

print(f'Train R2: {train_r2:.4f}")
print(f'Train MAPE: {train_mape:.4f}")
print(f'Test R2: {test r2:.4f}")
print(f'Test MAPE: {test mape:.4f}")

# HEETUERE: ARl

scaler_X = MinMaxScaler(feature_range=(9, 1))
scaler_Y = MinMaxScaler(feature_range=(0, 1))

X _scaled = scaler_X.fit_transform(X)

Y_scaled = scaler_Y.fit_transform(Y.reshape(-1, 1))

# BEUEESN LSTM AR [samples, time steps, features]
X _scaled = np.reshape(X_scaled, (X _scaled.shape[@], X scaled.shape[1], 1))

# FEE LSTM A7

model = Sequential()

model.add(LSTM(50, return_sequences=True, input_shape=(X_scaled.shape[1],
1))

model.add(LSTM(50))

model.add(Dense(1))

# gAY
model.compile(optimizer="adam', loss='mean_squared_error')

# B
model.fit(X scaled, Y _scaled, epochs=50, batch_size=1, verbose=2)

# AT RK 20 AN AR T
future predictions = []
last_n_steps =Y _scaled[-n:] # #EEUE G —EdE A
for _ in range(20):
prediction = model.predict(last n_steps.reshape(l, n, 1))
future predictions.append(prediction[0, 9])
last n_steps = np.roll(last n steps, -1)
last n_steps[-1] = prediction

CIBULEEUSTRIIEEES

future_predictions = scaler_Y.inverse_transform(np.array(future_prediction
s).reshape(-1, 1))

future_predictions

# ATALLEs R
plt.figure(figsize=(14, 6))
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plt.plot(np.arange(len(Y)), Y, label="Actual Data')
plt.plot(np.arange(len(Y), len(Y) + 20), future predictions, label='Predic

ted Future Data')

plt.title('Actual Data and Future Predictions')
plt.xlabel('Samples")

plt.ylabel('#Hf& (F) ")

plt.legend()

plt.show()

import numpy as np

import pandas as pd

from sklearn.preprocessing import MinMaxScaler

from sklearn.metrics import r2_score, mean_absolute_percentage_error

from sklearn.model selection import train_test split

from sklearn.tree import DecisionTreeRegressor

from sklearn.ensemble import RandomForestRegressor, AdaBoostRegressor, Gra

dientBoostingRegressor, ExtraTreesRegressor

from sklearn.neighbors import KNeighborsRegressor
from sklearn.neural_network import MLPRegressor
from sklearn.svm import SVR

from xgboost import XGBRegressor

from sklearn.linear_model import SGDRegressor
import matplotlib.pyplot as plt

# AR AR

scaler = MinMaxScaler(feature_range=(9, 1))

X _scaled = scaler.fit_transform(X)

Y _scaled = scaler.fit_transform(Y.reshape(-1, 1)).flatten()

# XTI ZREE AT A S
X _train, X test, Y_train, Y _test = train_test split(X scaled, Y scaled, te

st_size=20, shuffle=False)

# € TR
models = {
"IRIEM " DecisionTreeRegressor(),
"BEALARA" : RandomForestRegressor(),
"AdaBoost": AdaBoostRegressor(),
"BEEEAR TR . GradientBoostingRegressor(),
"Extra Trees": ExtraTreesRegressor(),
"K JZ4%": KNeighborsRegressor(),
"BP £ 4" . MLPRegressor(max_iter=500),
"SCRFRENL D SVR(),
"XGBoost": XGBRegressor(objective='reg:squarederror'),
"ZEPEEH (SGD)": SGDRegressor(max_iter=1000, tol=le-3)
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")

results = {}

# ISR I PR A AR Y
for name, model in models.items():
model.fit(X train, Y_train)
predictions = model.predict(X test)
r2 = r2_score(Y_test, predictions)
mape = mean_absolute_ percentage_error(Y_test, predictions)
results[name] = {'R2': r2, 'MAPE': mape}
print(f'{name} - R2: {r2:.4f}, MAPE: {mape:.4f}')

# 2 T 25 R EE
plt.figure(figsize=(14, 6))

plt.plot(scaler.inverse_transform(Y_test.reshape(-1, 1)), label="SZFr{H

plt.plot(scaler.inverse_transform(predictions.reshape(-1, 1)), label='

TR ")

plt.title(f " MIAKHE: LhrfE vs FMME ({name})")
plt.xlabel('ffA")

plt.ylabel('#Hf& (F) ")

plt.legend()

plt.show()

# TR R B R A A R
results_df = pd.DataFrame(results).T
results_df

# 221 MAPE IR DR H4 b ek e
results_df = results_df.sort_values(by="MAPE', ascending=False)

plt.figure(figsize=(12, 6))

plt.bar(results_df.index, results_df['MAPE'], color='skyblue')

plt.xlabel('f&7")

plt.ylabel('MAPE (%) ')

plt.title( ' &A1) MAPE XfEL ")

plt.xticks(rotation=45)

plt.show()

# IR AR VT Al &5 S0 L

plt.figure(figsize=(14, 6))

for name, model in models.items():
predictions = model.predict(X test)

plt.plot(scaler.inverse transform(predictions.reshape(-1, 1)), label=f

"{name}TIMI{E ")

plt.plot(scaler.inverse_transform(Y_test.reshape(-1, 1)), label='5ZFr{H
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', color="black', linewidth=2)
plt.title("MHAEHE: SLhrfE vs TRIME (IrARAY) ')
plt.xlabel('FE4<")
plt.ylabel('#& (Fi) ")
plt.legend()
plt.show()

# ISRV 5 R A1

train_results = {}

# NI PRE AT AR GINZRAE)
for name, model in models.items():
model.fit(X train, Y_train)
train_predictions = model.predict(X_train)
train_r2 = r2_score(Y_train, train_predictions)
train_mape = mean_absolute_percentage_error( train_predictions,Y_train

)
train_results[name] = {'R2?': train_r2, 'MAPE': train_mape}
print(f'{name} (JIZ%) - R2: {train_r2:.4f}, MAPE: {train_mape:.4f}")
# 2 ZRER I 45 A0t bt
plt.figure(figsize=(14, 6))
plt.plot(scaler.inverse_transform(Y_train.reshape(-1, 1)), label="'3Zfx
")

plt.plot(scaler.inverse_transform(train_predictions.reshape(-1, 1)), 1
abel="TMI{E")

plt.title(f ' Zidids: LFsE vs TIME ({name})"')

plt.xlabel('ffA")

plt.ylabel('#§& (Fi) ")

plt.legend()

plt.show()

# I ZREE P AR AL IR DR 4R

train_results_df = pd.DataFrame(train_results).T
train_results_df

#2540 MAPE AR B4 e 4

train_results_df = train_results_df.sort_values(by="MAPE', ascending=False

plt.figure(figsize=(12, 6))

plt.bar(train_results_df.index, train_results_df['MAPE'], color="'lightcora
1)

plt.xlabel ("7 ")
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plt.ylabel( 'MAPE")

plt.title( ' HHLAHIIIZRLE MAPE XTLE )
plt.xticks(rotation=45)

plt.show()

# PR
model = DecisionTreeRegressor()

# A8 A S AT I SR
model.fit(X scaled, Y_scaled)

# [a))5 TG 20 4>
future predictions_scaled = []
last_n_days = Y_scaled[-n:] # EF&E)a n RIEHRAE AWIGER N

for _ in range(20):
pred_scaled = model.predict(last_n_days.reshape(1l, -1))
future_predictions_scaled.append(pred_scaled[9])

# SRR, WENE
last_n_days = np.append(last n days[1:], pred_scaled).reshape(-1, 1)

# R TITIN 25

future_predictions = scaler.inverse_transform(np.array(future_predictions_
scaled).reshape(-1, 1))

future_predictions

# 2 TR 45 S b

plt.figure(figsize=(14, 6))

plt.plot(range(len(Y)), Y, label="3LPrfH")

plt.plot(range(len(Y), len(Y) + 20), future_predictions, label='TFilill{&
, color="red")

plt.title('AR¥K 20 KKHET ")

plt.xlabel('ffA")

plt.ylabel('#Hf& (F) ")

plt.legend()

plt.show()
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P3¢ 2

Sr8: A3, A4 T A R A A B < U AT A T

import pandas as pd
data=pd.read_excel('d:/jupyterproject/44#/A/A3.x1sx")
data

# 2] A AR A A S

import matplotlib.pyplot as plt

import seaborn as sns
plt.rcParams['font.sans-serif']=['SimHei'] # " #F
plt.rcParams['axes.unicode_minus']=False

import matplotlib.pyplot as plt
import seaborn as sns

# THEAER BT A5

Q1 = data['4%il (J&) '].quantile(®@.25)
Q3 = data['4&%il (Jt) '].quantile(0.75)
IQR = Q3 - 01

# 8 SRR E I SR
lower_bound =Q1 - 1.5 * IQR
upper_bound =Q3 + 1.5 * IQR

# R REE
outliers = data[(data['&%i (JG) '] < lower_bound) | (data['&%il (Jo)
"] > upper_bound)]

# JTENSHAE M4

outliers count = outliers.shape[0]

# AL E AR A A
plt.figure(figsize=(12, 6))
sns.boxplot(x=data[ '&4i (7t) '])
plt.title( &% (Jo) a5 EAam )
plt.xlabel('&%i (Jt) ')

plt.show()

# THEA R bR E £
mean_sales = data['&#%l (Jo) '].mean()
std_sales = data['&%il (Jo) '].std()

# € 3 R AEZE ) BT AR
lower_bound = mean_sales - 3 * std_sales
upper_bound = mean_sales + 3 * std_sales

# O EE AT AT
data['&%l (Ju) '] = data[' &%l o)
'"l.clip(lower=1lower_bound, upper=upper_bound)
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in

)))

# JTERACH 5 IR SHE B
data['&%i (Ju) '].describe()

# R H i oy H RS
data[' Afr'] = pd.to_datetime(data[' Afr'], format='%Y%m')

# R A
n =3
time_series_data = []

for i in range(len(data) - n):
input_data = data['&#1 (Jt) '].iloc[i:i + n].tolist()
output_data = data['&#1 (Jt) '].iloc[i + n]
time_series_data.append(input_data + [output_data])

# %#:¥ly DataFrame

time_series_df = pd.DataFrame(time_series _data, columns=[f'day {i+1}' for i
range(n)] + [ "target_day'])

time_series_df

time_series_df=time_series_df.dropna()

time_series_df

Y=time_series_df[ 'target_day'].values

X=time_series df[time_series _df.columns[:-1]].values

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.preprocessing import MinMaxScaler

from sklearn.metrics import r2_score, mean_absolute_ percentage_error
from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import LSTM, Dense

# FETALEE: FRifEfL

scaler = MinMaxScaler(feature_range=(90, 1))

X _scaled = scaler.fit_transform(X)

Y_scaled = scaler.fit_transform(Y.reshape(-1, 1))

# X IR AT A AR

train_size = len(time_series_df) - 20

X _train, X test = X _scaled[:train_size], X scaled[train_size:]
Y _train, Y test =Y _scaled[:train_size], Y _scaled[train_size:]

# BEUEEHON LSTM AR [samples, time steps, features]
X_train = np.reshape(X_train, (X _train.shape[@], X train.shape[1], 1))
X _test = np.reshape(X_test, (X test.shape[0], X test.shape[l], 1))

# R LSTM A
model = Sequential()
model.add(LSTM(50, return_sequences=True, input_shape=(X_train.shape[1], 1

model.add(LSTM(50))
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model.add(Dense(1))

# miEisiAl
model.compile(optimizer="adam', loss="mean_squared_error")

# IR
model.fit(X train, Y _train, epochs=50, batch size=1, verbose=2)

# T ZREEFN I A
train_predictions_scaled = model.predict(X_ train)
test_predictions_scaled = model.predict(X test)

# R TIN 2 R

train_predictions = scaler.inverse transform(train_predictions_scaled)
test_predictions = scaler.inverse_ transform(test predictions_scaled)
Y_train_actual = scaler.inverse_transform(Y_train.reshape(-1, 1))
Y_test _actual = scaler.inverse_transform(Y_test.reshape(-1, 1))

# 115 R2H MAPE
train_r2 = r2_score(Y_train_actual, train_predictions)
test_r2 = r2_score(Y_test actual, test predictions)

train_mape = mean_absolute_percentage_error(Y_train_actual, train_predictio

ns)

test_mape = mean_absolute percentage error(Y_test actual, test predictions)

# S IR BRI

plt.figure(figsize=(14, 6))
plt.plot(Y_train_actual, label="Actual')
plt.plot(train predictions, label='Predicted')
plt.title('Train Data: Actual vs Predicted')
plt.xlabel('Samples')

plt.ylabel('&%#i (Ju) ')

plt.legend()

plt.show()

# A X

plt.figure(figsize=(14, 6))

plt.plot(Y_test actual, label="Actual')
plt.plot(test predictions, label='Predicted')
plt.title('Test Data: Actual vs Predicted')
plt.xlabel('Samples')

plt.ylabel('&%i (Jt) ')

plt.legend()

plt.show()

# FTE0 R2F1 MAPE

print(f'Train R2: {train_r2:.4f}")
print(f'Train MAPE: {train_mape:.4f}")
print(f'Test R2: {test r2:.4f}")
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print(f'Test MAPE: {test mape:.4f}")

# FETALEE: FRifEfL
scaler_X = MinMaxScaler(feature_range=(0, 1))
scaler_Y = MinMaxScaler(feature_range=(0, 1))

X_scaled
Y_scaled

= scaler_X.fit_transform(X)

= scaler_Y.fit_transform(Y.reshape(-1, 1))

# BEUEEHN LSTM AR [samples, time steps, features]

X _scaled = np.reshape(X_scaled, (X scaled.shape[0], X scaled.shape[1l], 1))

# FEE LSTM A7

model = Sequential()

model.add(LSTM(50, return_sequences=True, input_shape=(X_scaled.shape[1],
1))

model.add(LSTM(50))

model.add(Dense(1))

# gAY
model.compile(optimizer="adam', loss='mean_squared_error')

# IR
model.fit(X scaled, Y _scaled, epochs=50, batch size=1, verbose=2)

# AT AR 20 ANEE s T
future_predictions =[]
last_n_steps =Y _scaled[-n:] # #HUA G — 5 A
for _ in range(20):
prediction = model.predict(last _n_steps.reshape(l, n, 1))
future_predictions.append(prediction[@, 0])
last n_steps = np.roll(last _n_steps, -1)
last n_steps[-1] = prediction

B EZUSTRIIERES

future_predictions = scaler_Y.inverse_transform(np.array(future_predictions
).reshape(-1, 1))

future_predictions

# AALLAs R

plt.figure(figsize=(14, 6))

plt.plot(np.arange(len(Y)), Y, label="Actual Data')

plt.plot(np.arange(len(Y), len(Y) + 20), future_predictions, label='Predict
ed Future Data')

plt.title('Actual Data and Future Predictions')

plt.xlabel('Samples')

plt.ylabel('&%i (Jt) ')

plt.legend()

plt.show()

import numpy as np

44

goo - gooaoo




Team # 2024072428719 Page 45 of 30

import pandas as pd

from sklearn.preprocessing import MinMaxScaler

from sklearn.metrics import r2_score, mean_absolute_percentage_error

from sklearn.model selection import train_test split

from sklearn.tree import DecisionTreeRegressor

from sklearn.ensemble import RandomForestRegressor, AdaBoostRegressor, Grad
ientBoostingRegressor, ExtraTreesRegressor

from sklearn.neighbors import KNeighborsRegressor

from sklearn.neural_network import MLPRegressor

from sklearn.svm import SVR

from xgboost import XGBRegressor

from sklearn.linear_model import SGDRegressor

import matplotlib.pyplot as plt

# AR AR

scaler = MinMaxScaler(feature_range=(0, 1))

X _scaled = scaler.fit_transform(X)

Y _scaled = scaler.fit transform(Y.reshape(-1, 1)).flatten()

# R IR AT A S
X _train, X test, Y_train, Y_test = train_test split(X scaled, Y_scaled, tes
t _size=20, shuffle=False)

# 8 A Y
models = {
"IRIEM " . DecisionTreeRegressor(),
"BEALARA" : RandomForestRegressor(),
"AdaBoost": AdaBoostRegressor(),
"BEEEAR T . GradientBoostingRegressor(),
"Extra Trees": ExtraTreesRegressor(),
"KITAE": KNeighborsRegressor(),
"BP ffIZ M 4" . MLPRegressor(max_iter=500),
"SCRFIRENL D SVR(),
"XGBoost": XGBRegressor(objective='reg:squarederror'),
"ZeMERIH (SGD)": SGDRegressor(max_iter=1000, tol=le-3)

results = {}

# YIZRIFPEAL A AR Y
for name, model in models.items():
model.fit(X train, Y_train)
predictions = model.predict(X_test)
r2 = r2_score(Y_test, predictions)
mape = mean_absolute_percentage_error(Y_test, predictions)
results[name] = {"'R2': r2, 'MAPE': mape}
print(f'{name} - R2: {r2:.4f}, MAPE: {mape:.4f}")
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")

# 2 TR0 45 SR b
plt.figure(figsize=(14, 6))
plt.plot(scaler.inverse_transform(Y_test.reshape(-1, 1)), label="SZFr{H

plt.plot(scaler.inverse_transform(predictions.reshape(-1, 1)), label='

TR ")

plt.title(f " MIAEHE: LM vs FE ({name})")
plt.xlabel('FEA")

plt.ylabel('&%#1 (Jo) ')

plt.legend()

plt.show()

# 4 T R PR 2 R
results_df = pd.DataFrame(results).T
results_df

# 40 MAPE HEIR P4 P HE
results_df = results_df.sort_values(by='MAPE', ascending=False)

plt.figure(figsize=(12, 6))

plt.bar(results df.index, results_df['MAPE'], color='skyblue')

plt.xlabel('f%!")

plt.ylabel('MAPE (%) ')

plt.title( ' &A1) MAPE XFEL ")

plt.xticks(rotation=45)

plt.show()

# 2 AR VAL &5 S0

plt.figure(figsize=(14, 6))

for name, model in models.items():
predictions = model.predict(X_test)
plt.plot(scaler.inverse transform(predictions.reshape(-1, 1)), label=f

"{name} FILMI{E ")

plt.plot(scaler.inverse_transform(Y_test.reshape(-1, 1)), label='5ZFr{H

', color="black', linewidth=2)

plt.title("WIiAEHs: LbrfE vs FIME (rAEAD )
plt.xlabel('FE4A<")

plt.ylabel('&%i (Jt) ')

plt.legend()

plt.show()

# IZREE Pl 45 R A7 A

train_results = {}

# IGRIFTEAE T A GIIZREED

for name, model in models.items():
model.fit(X train, Y_train)
train_predictions = model.predict(X_train)
train_r2 = r2_score(Y_train, train_predictions)
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fH")

train_mape = mean_absolute percentage error(train_predictions,Y_train)
train_results[name] = {'R2': train_r2, 'MAPE': train_mape}
print(f'{name} (JIZ%E) - R2: {train_r2:.4f}, MAPE: {train_mape:.4f}")

# 2 I ZREE T 45 30 LA

plt.figure(figsize=(14, 6))
plt.plot(scaler.inverse_transform(Y_train.reshape(-1, 1)), label='3Lfr

plt.plot(scaler.inverse_transform(train_predictions.reshape(-1, 1)), 1

abel="Fiill{E ")

plt.title(f' YIZR%d: SEPhrfE vs THIME ({name})")
plt.xlabel('ffA")

plt.ylabel('&%i (Jo) ')

plt.legend()

plt.show()

# UGB P A R AL PR DR 45 2R

train_results_df = pd.DataFrame(train_results).T

train_results_df

#2540 MAPE AR B4 e

train_results_df = train_results_df.sort_values(by="MAPE', ascending=False)

plt.
plt.

1)

plt.
plt.
plt.
plt.
plt.

figure(figsize=(12, 6))
bar(train_results _df.index, train_results df[ 'MAPE'], color="lightcora

xlabel ("H7A1")

ylabel( 'MAPE")

title (" SR H I ZR4E MAPE XFEL ")
xticks(rotation=45)

show()

# PR
model = DecisionTreeRegressor()

# A8 A BB AT I SR
model.fit(X scaled, Y_scaled)

# A5 20 A

future predictions_scaled
last_n_days = Y_scaled[-n:

for _

]
# WEERJE n RIVEERAE N PIIRHA

el ||

in range(20):
pred_scaled = model.predict(last_n_days.reshape(1, -1))
future predictions_scaled.append(pred_scaled[9])
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# SRR, WENE
last _n_days = np.append(last_n_days[1l:], pred_scaled).reshape(-1, 1)

# AN 2

future_predictions = scaler.inverse_transform(np.array(future predictions_s
caled).reshape(-1, 1))

future_predictions

# 2ol FOT 25 SRonk b

plt.figure(figsize=(14, 6))

plt.plot(range(len(Y)), Y, label="5ZFxrfH")

plt.plot(range(len(Y), len(Y) + 20), future predictions, label='Till{H
, color="red")

plt.title('AR¥K 20 KKHET ")

plt.xlabel('FE4A<")

plt.ylabel('&%i (Jt) ')

plt.legend()

plt.show()

ipaK]

I SRR IR R AR

import pandas as pd

# L AS HdE 4
data = pd.read csv('data.csv')
data

# MIRR RS A AT AR 5
data = data.drop(columns=["FEafag", "HHK'])

from sklearn.preprocessing import StandardScaler
# ViRt bRt AR

scaler = StandardScaler()

# PR EARHE B

columns_to_standardize = ['#i= (i) ', '&% O ', "HELE=E G5 ', P
HAME B ', "BELES Oo ', FHEBHESH Oo v, 'FEEAEE G ', '=E
Mam o) ]
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# BT hRAEL AL PR

data[columns_to standardize] = scaler.fit_transform(data[columns_to standa
rdize])

# RBORAEA I AR T i A AR 22

means = scaler.mean_

scales = scaler.scale_

import pandas as pd

import numpy as np

from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

# % data ROLIMBIEMALEILN DataFrame

# FRIEAD AR 2

X = data[["#Ef", 'FE, "SELEE D ', "THEANE ) ', 'BELED
o ', CFHEHESE Oo v, "FEAEE G ', "FBEREH O ']

y = data[["8#& () ', '@ o) ']]

# DREFIS TS, s 11 ARy EE
n_test = 11

X_train, X_test
y_train, y_ test

X[:-n_test], X[-n_test:]
y[:-n_test], y[-n_test:]

# WA 2 Jo Bt m] A A
model = LinearRegression()

# IRy
model.fit(X_train, y_train)

# TN ZRE AT AR
y_train_pred = model.predict(X_train)
y _test pred = model.predict(X_test)

# TEAL R e
def evaluate model(y true, y pred):
rmse = np.sqrt(mean_squared error(y_true, y pred))
mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y_pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y_train_pred)
test_metrics = evaluate_model(y_test, y test_pred)

print("IZEFAIER:", train_metrics)
print("\n ML IFEfER: ", test_metrics)
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# A 5 38 I UEEAT PEAG
tscv = TimeSeriesSplit(n_splits=5)
train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv,
scoring="'r2', n_jo

train_sizes=np.lin
space(9.1, 1.0, 10))

# IR I E R E

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test_scores_mean = np.mean(test_scores, axis=1)
test_scores_std = np.std(test_scores, axis=1)

plt.figure()

plt.title('Learning Curve for Linear Regression with Multiple Outputs')
plt.xlabel('Training examples')

plt.ylabel('Score")

plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores_std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test sco
res_mean + test_scores_std, alpha=0.1, color='g")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score')

plt.plot(train_sizes, test scores mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import pandas as pd

import numpy as np

from sklearn.linear_model import Ridge

from sklearn.model selection import GridSearchCV
import matplotlib.pyplot as plt

# X data EC&MEBIFFHLEL T DataFrame

# RHIEAE AR R

X = data[[ "', "FE, "EELME ) ', CFREAME G ', 'EELAET
o) ', CFHEALSH Oo ', 'FBEAME B ', "FELEH OO ']

y = data[['"#i= (FH) ', '&% o) ']]

# DREFI Y, #fe)a 11 BAE AR
n_test = 11

X_train, X_test
y_train, y_test

X[:-n_test], X[-n_test:]
y[:-n_test], y[-n_test:]

# WEHESHIE R
param_grid = {

'alpha': np.logspace(-3, 3, 7) # Jilfi)\ 0.001 %I 1000
}
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# WIURALIE Al A
ridge = Ridge()

# {8 GridSearchcv #HATH S &
grid_search = GridSearchCV(ridge, param_grid, cv=5, scoring='neg_mean_squa
red_error', return_train_score=True)

# L& GridSearchCVv
grid_search.fit(X_train, y_train)

# W R ES
print("Best parameters:", grid search.best params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

-))

IS IERES

plt.figure(figsize=(10, 5))

plt.title("Ridge Regression: Hyperparameter Tuning")

plt.xlabel("Alpha™)

plt.ylabel("Negative Mean Squared Error")

plt.semilogx(grid_search.param_grid['alpha'], -grid_search.cv_results_['me
an_test score'], label='Validation Score')

plt.legend()

plt.grid(True)

plt.show()

import pandas as pd

import numpy as np

from sklearn.linear_model import Ridge

from sklearn.metrics import mean_squared_error, mean_absolute_error, r2 sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

# BB R R
best_alpha = grid_search.best_params_[ 'alpha’']
model = Ridge(alpha=best_alpha)

# IS
model.fit(X_train, y_train)

# I ZREE AT AR
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# VALY e
def evaluate_model(y_true, y _pred):
rmse = np.sqrt(mean_squared error(y_true, y pred))
mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y_pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y train_pred)
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test_metrics = evaluate_model(y_test, y test pred)

print("YIZEVHETEFR: ", train_metrics)
print("\n MAEALTElR: ", test_metrics)

# A 5 58 X UEEAT PEAG
tscv = TimeSeriesSplit(n_splits=6)
train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv,
scoring="'r2', n_jo
bs=-1,
train_sizes=np.lin
space(9.1, 1.9, 10))

# IR I E AR

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test_scores_mean = np.mean(test_scores, axis=1)
test_scores_std = np.std(test_scores, axis=1)

plt.figure()

plt.title('Learning Curve for Ridge Regression with Multiple Outputs')
plt.xlabel('Training examples')

plt.ylabel('Score")

plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores_std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test sco
res_mean + test_scores_std, alpha=0.1, color='g")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score")

plt.plot(train_sizes, test_scores_mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import pandas as pd

import numpy as np

from sklearn.linear_model import Lasso

from sklearn.model selection import GridSearchCV
import matplotlib.pyplot as plt

# X data 2C&MEIFFHILEEL R DataFrame

# R H bR A R

X = data[[ "', 'FTE, "NELEE G ', CFREHAEE G ', 'HELED
o) ', CFHEASH Oo ', 'FBEAME B ', "FELEH OO ']

y = data[[ "= (FH) ', '&% o) ']]

# DREFIS Y, #fe)a 11 BAE AR
n_test = 11

X_train, X_test
y_train, y_test

X[:-n_test], X[-n_test:]
y[:-n_test], y[-n_test:]
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# WEBES B R
param_grid = {

"alpha': np.logspace(-3, 2, 6) # M 0.001 #| 100 V% uFE A% =
}

# VIAHAL LASSO [A] )57
lasso = Lasso()

# {8 GridSearchcv #HATHS I %
grid_search = GridSearchCV(lasso, param_grid, cv=5, scoring='neg_mean_squa
red_error', return_train_score=True)

# 14 GridSearchCVv
grid_search.fit(X_train, y_train)

# W R ES
print("Best parameters:", grid search.best params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

-))

IS IERES

plt.figure(figsize=(10, 5))

plt.title("LASSO Regression: Hyperparameter Tuning")

plt.xlabel("Alpha™)

plt.ylabel("Negative Mean Squared Error")

plt.semilogx(grid_search.param_grid['alpha'], -grid_search.cv_results_['me
an_test score'], label='Validation Score')

plt.legend()

plt.grid(True)

plt.show()

import pandas as pd

import numpy as np

from sklearn.linear_model import Lasso

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

# BB R R
best_alpha = grid_search.best_params_[ 'alpha']
model = Lasso(alpha=best_alpha)

# IS
model.fit(X_train, y_train)

# TR ZRE AT AR
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# VAR e
def evaluate model(y true, y pred):
rmse = np.sqrt(mean_squared error(y_true, y pred))
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mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y_pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y train_pred)
test_metrics = evaluate_model(y_test, y test pred)

print("IZEFALIER:", train_metrics)
print("\n MAEALTElR: ", test_metrics)

# A 5 58 X UEEAT PEAG
tscv = TimeSeriesSplit(n_splits=6)
train_sizes, train_scores, test_scores = learning_curve(model, X_ train, y_
train, cv=tscv,
scoring="'r2', n_jo
bs=-1,
train_sizes=np.lin
space(9.1, 1.9, 10))

# IR I E AR E

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test_scores_mean = np.mean(test_scores, axis=1)
test _scores_std = np.std(test scores, axis=1)

plt.figure()

plt.title('Learning Curve for LASSO Regression with Multiple Outputs')
plt.xlabel('Training examples')

plt.ylabel('Score")

plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test sco
res_mean + test_scores_std, alpha=0.1, color='g'")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score")

plt.plot(train_sizes, test_scores_mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import pandas as pd

import numpy as np

from sklearn.linear_model import ElasticNet

from sklearn.model_selection import GridSearchCV
import matplotlib.pyplot as plt

import warnings

# NS PTA E

warnings.filterwarnings('ignore")

# RPEAI H AR AR

X = data[['&H', 'FE, "BELEE G ', CPYWEHSE ) ', "BELEH
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o) ', "FHEASH o ', 'EELAEE () ', 'FEAEH O ']
y = data[['#= (F8) ', )

# DREFIS T, Ffe)s 11 BRI
n_test = 11

X_train, X test
y_train, y_test

X[:-n_test], X[-n_test:]
y[:-n_test], y[-n_test:]

# WEBESHH RUE

param_grid = {
"alpha': np.logspace(-3, 2, 6), # H%uHE % &
‘11 _ratio': np.linspace(0.1, 1, 10)

}

# VI ElasticNet [l )45 Y
elastic_net = ElasticNet()

# {8 GridSearchcv #HATH S &
grid search = GridSearchCV(elastic_net, param_grid, cv=5, scoring='neg mea
n_squared_error', return_train_score=True)

# 14 GridSearchCVv
grid_search.fit(X_train, y_train)

# M RES
print("Best parameters:", grid_search.best_params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

import pandas as pd

import numpy as np

from sklearn.linear_model import ElasticNet

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

# S HEY R

best_params = grid_search.best_params_

model = ElasticNet(alpha=best params['alpha'], 11 ratio=best params['l1l ra
tio'])

# R
model.fit(X_train, y_train)

# N ZREE AT AR
y_train_pred = model.predict(X_train)
y _test pred = model.predict(X_test)

# TEAL Y e

def evaluate_model(y_true, y _pred):
rmse = np.sqrt(mean_squared_error(y_true, y pred))
mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y_pred)
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return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y_train_pred)
test_metrics = evaluate_model(y_test, y test_pred)

print("YIZEVHETEFR: ", train_metrics)
print("\n ML IFALfER: ", test_metrics)

# A 5 58 X UEEAT PEAG
tscv = TimeSeriesSplit(n_splits=5)
train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv,
scoring="'r2', n_jo

train_sizes=np.lin
space(9.1, 1.0, 10))

# IHEAS 0 TR HE

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test _scores_mean = np.mean(test_scores, axis=1)
test_scores_std = np.std(test_scores, axis=1)

plt.figure()
plt.title('Learning Curve for ElasticNet Regression with Multiple Outputs'

plt.xlabel('Training examples')
plt.ylabel('Score")
plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores_std, alpha=0.01, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test sco
res_mean + test_scores_std, alpha=0.01, color='g")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score')

plt.plot(train_sizes, test scores_mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import pandas as pd

from sklearn.neighbors import KNeighborsRegressor

from sklearn.metrics import mean_squared_error, mean_absolute_error, r2 sc
ore

from sklearn.model selection import TimeSeriesSplit, GridSearchCV, learnin
g_curve

import matplotlib.pyplot as plt

import numpy as np

# X data RC&NFEH LS DataFrame
# FHIEAT H bR AR E
X = data[[ "', 'FTE', "BELHE G ', "THEASE D ', "BELEH
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o) ', "FHEASH o ', 'EELAEE () ', 'FEAEH O ']
y = data[['#= (F8) ', )

# DREFIS T, Ffe)s 11 BRI
n_test = 10

X_train, X test
y_train, y_test

X[:-n_test], X[-n_test:]
y[:-n_test], y[-n_test:]

# WEBES B R
param_grid = {'n_neighbors': np.arange(3, 20)}

# HIGHAL KNN =] R
knn = KNeighborsRegressor()

# {8 GridSearchcv #HATHS I %
grid_search = GridSearchCV(knn, param_grid, cv=5, scoring='neg_mean_square
d _error', return_train_score=True)

# 14 GridSearchCVv
grid_search.fit(X_train, y_train)

# W ES
print("Best parameters:", grid search.best params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

-))

# 2R

plt.figure(figsize=(10, 5))

plt.title("KNN Regression: Hyperparameter Tuning")

plt.xlabel("Number of Neighbors")

plt.ylabel("Negative Mean Squared Error")

plt.plot(param_grid[ 'n_neighbors'], -grid_search.cv_results_[ 'mean_test_sc
ore'], label='Validation Score')

plt.plot(param_grid['n_neighbors'], -grid search.cv_results [ 'mean_train_s
core'], label='Training Score')

plt.legend()

plt.grid(True)

plt.show()

import pandas as pd
from sklearn.neighbors import KNeighborsRegressor

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

import numpy as np

# RHIEAH AR R

X = data[[ "', "FTE, "MERNE B ', CFRSHSE B ', "BERAEE
o) ', CFHEASH Oo ', 'FBEAME B ', "FELEH OO ']

y = data[['#&= (F8) ', '&% o) '1] # ZHHHR

# ORFFI Y, e 11 A il gk
n_test = 11
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X _train, X _test = X[:-n_test], X[-n_test:]
y train, y test = y[:-n_test], y[-n_test:]

# V1AL KNN =] R
model = KNeighborsRegressor(n_neighbors=7) # n_neighbors nJLLif{%

# Ry
model.fit(X_train, y_train)

# IR AT AR
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# VPR RE, AR H ARl AL
def evaluate model(y true, y pred):
metrics = {}
for i, target in enumerate(y_true.columns):
rmse = np.sqrt(mean_squared_error(y_true[target], y _pred[:, i]))
mae = mean_absolute_error(y_true[target], y pred[:, i])
r_squared = r2_score(y_true[target], y pred[:, i])
metrics[target] = {'RMSE': rmse, 'MAE': mae, 'R-squared': r_square
d}

return metrics

train_metrics = evaluate_model(y_train, y train_pred)
test_metrics = evaluate_model(y_test, y test_pred)

print("YIZREIFAFENR: ")
for target, scores in train_metrics.items():
print(f"{target}: RMSE: {scores['RMSE']}, MAE: {scores['MAE']}, R-squa
red: {scores['R-squared']}")

print("\n WREVHEFEbR:")
for target, scores in test metrics.items():
print(f"{target}: RMSE: {scores['RMSE']}, MAE: {scores['MAE']}, R-squa
red: {scores['R-squared']}")

# A 5 58 X UEEAT VAL
tscv = TimeSeriesSplit(n_splits=5)
train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv,
scoring="'r2', n_jo

train_sizes=np.lin
space(9.1, 1.0, 10))

# IR I E AR

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test_scores_mean = np.mean(test_scores, axis=1)
test_scores_std = np.std(test_scores, axis=1)

plt.figure()
plt.title('Learning Curve for KNN Regression(A5) with Multiple Outputs')
plt.xlabel('Training examples')
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plt.ylabel('Score")
plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores_std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test _sco
res_mean + test_scores_std, alpha=0.1, color='g")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score')

plt.plot(train_sizes, test scores_mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import pandas as pd

import numpy as np

from sklearn.ensemble import RandomForestRegressor
from sklearn.model selection import GridSearchCV
import matplotlib.pyplot as plt

# ik data 2C@NBIFEHLEIL ) DataFrame

# FRIEA] H AR 2

X = data[["4Ef', 'FE, "SELE GO, "THYEANE ) ', 'HELESD
o ', CFHEHEE Oo v, "FEAEE G 1, "FBEREH O ']

y = data[["#& () ', '@ o) ']]

=

# DREFI Y, #fe)a 11 BAE AR

n_test = 11

X _train, X test = X[:-n_test], X[-n_test:]
y train, y test = y[:-n_test], y[-n_test:]

# WEEBESHHRTUHE

param_grid = {
'n_estimators': [100, 200, 300],
‘max_depth': [None, 10, 20, 30],
'min_samples_split': [2, 5, 10]

}

# YIUGACREALARAR B YA A

rf = RandomForestRegressor()

# 1/ GridSearchcv #HTHSHHE R
grid_search = GridSearchCV(rf, param_grid, cv=5, scoring='neg _mean_squared
_error', return_train_score=True)

# 14 GridSearchCVv
grid_search.fit(X_train, y_train)

# W R ES
print("Best parameters:", grid_search.best_params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

-))
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import pandas as pd

import numpy as np

from sklearn.ensemble import RandomForestRegressor

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

# MBS RE R
best_params = grid_search.best_params_
model = RandomForestRegressor(n_estimators=best params['n_estimators'],
max_depth=best params[ 'max_depth'],
min_samples split=best params['min_samples_ s
plit'])

# I
model.fit(X_train, y_train)

# N ZREE AT AR
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# VALY e
def evaluate_model(y_true, y _pred):
rmse = np.sqrt(mean_squared error(y_true, y pred))
mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y_pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y_train_pred)
test_metrics = evaluate_model(y_test, y test pred)

print("IZEFAIER:", train_metrics)
print("\n MREALTElR: ", test_metrics)

# A 5 958 X UEEAT PEAG
tscv = TimeSeriesSplit(n_splits=5)
train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv,
scoring="'r2', n_jo
bs=-1,
train_sizes=np.lin
space(9.1, 1.9, 10))

# IR I E AR E

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test_scores_mean = np.mean(test_scores, axis=1)
test _scores_std = np.std(test _scores, axis=1)

plt.figure()

plt.title('Learning Curve for RandomForest Regression with Multiple Output
s')

plt.xlabel('Training examples')
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plt.ylabel('Score")
plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores_std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test _sco
res_mean + test_scores_std, alpha=0.1, color='g")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score')

plt.plot(train_sizes, test scores_mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import pandas as pd

import numpy as np

from sklearn.ensemble import GradientBoostingRegressor
from sklearn.model selection import GridSearchCV
import matplotlib.pyplot as plt

# X data 2C&MEIFFHLEEL T DataFrame

# RHIEAH AR R

X = data[["4Ef', 'FE, "SELE GO, "THYEANE ) ', 'HELESD
o) ', CFHEASH Oo ', "FBEAME B ', "FELEH OO ']

y = data["®#5& (F8) '] # &F "WE G ' ERNTIE R

=

# DREFI Y, #fe)a 11 BAE AR

n_test = 11

X _train, X test = X[:-n_test], X[-n_test:]
y train, y test = y[:-n_test], y[-n_test:]

# WEEBESHHRTUHE

param_grid = {
'n_estimators': [100, 200, 300],
‘learning_rate': [0.01, 0.1, 0.2],
'max_depth': [3, 4, 5]

}

# WIihk GBDT [A] A5
ghdt = GradientBoostingRegressor()

# 1/ GridSearchcv #HTHSHHE R
grid_search = GridSearchCV(gbdt, param_grid, cv=5, scoring='neg_mean_squar
ed_error', return_train_score=True)

# 14 GridSearchCVv
grid_search.fit(X_train, y_train)

# W R ES
print("Best parameters:", grid_search.best_params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

-))
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# A8 RS RO AT T
best_model = grid_search.best_estimator_
y_pred = best_model.predict(X_test)

# TR T R
test_mse = mean_squared_error(y_test, y pred)
print("Test MSE:", test mse)

import pandas as pd

import numpy as np

from sklearn.ensemble import GradientBoostingRegressor

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

# S R
best_params = grid_search.best_params_
model = GradientBoostingRegressor(n_estimators=best params['n_estimators']

learning_rate=best_params['learning_rate
"1,
max_depth=best_params[ 'max_depth'])

# ISR
model.fit(X_train, y_train)

# T ZREEFN I A
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# VAR e
def evaluate_model(y_true, y _pred):
rmse = np.sqrt(mean_squared error(y_true, y pred))
mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y_pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y train_pred)
test_metrics = evaluate_model(y_test, y test_pred)

print("IZEFALIER:", train_metrics)
print("\n MAEALTElR: ", test_metrics)

# A 5 58 X uEEAT VAL
tscv = TimeSeriesSplit(n_splits=5)
train_sizes, train_scores, test_scores = learning_curve(model, X_ train, y_
train, cv=tscv,
scoring='r2', n_jo
bs=-1,
train_sizes=np.lin
space(9.1, 1.9, 10))

# B T AR
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train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test _scores_mean = np.mean(test_scores, axis=1)
test _scores_std = np.std(test _scores, axis=1)

plt.figure()

plt.title('Learning Curve for GBDT Regression with Multiple Outputs')
plt.xlabel('Training examples')

plt.ylabel('Score')

plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores_std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test _sco
res_mean + test_scores_std, alpha=0.1, color='g")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score")

plt.plot(train_sizes, test scores_mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import pandas as pd

import numpy as np

from xgboost import XGBRegressor

from sklearn.model_selection import GridSearchCV
import matplotlib.pyplot as plt

# i data &CEMBIFEHLEILH DataFrame

# RHIEAE PR R

X = data[[ "', "ZTE, "MERNE ) ', CTFRSHSE B ', 'BERAEE
o) ', CFHEAESH Go ', 'FBEAME B ', "FELEH OO ']

y = data[[ "= (FH) ', '&% o) ']]

# DREFIS TS, s 11 B AE AR
n_test = 11

X_train, X_test
y_train, y_test

X[:-n_test], X[-n_test:]
y[:-n_test], y[-n_test:]

# WEEBESHHRTUHE

param_grid = {
'n_estimators': [100, 200, 300],
‘learning_rate': [0.01, 0.05, 0.1],
‘max_depth': [3, 5, 7]

}

# W1k XGBoost [m] )17
xgb = XGBRegressor(objective="reg:squarederror')

# 11 GridSearchcv #HTHSHHE R
grid_search = GridSearchCV(xgb, param_grid, cv=5, scoring='neg_mean_square
d_error', return_train_score=True)
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# 4 GridSearchCV
grid_search.fit(X_train, y_train)

# W R ES
print("Best parameters:", grid search.best params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

import pandas as pd

import numpy as np

from xgboost import XGBRegressor

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

from sklearn.model_selection import TimeSeriesSplit, learning_curve

import matplotlib.pyplot as plt

# S R

best_params = grid_search.best_params_

model = XGBRegressor(n_estimators=best_params['n_estimators'],
learning rate=best params['learning rate'],
max_depth=best params['max_depth'],
objective="reg:squarederror')

# I
model.fit(X_train, y_train)

# I ZREE AT AR
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# VALY e
def evaluate_model(y_true, y _pred):
rmse = np.sqrt(mean_squared_error(y_true, y pred))
mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y_pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y train_pred)
test_metrics = evaluate_model(y_test, y test pred)

print("IZEFALIER:", train_metrics)
print("\n MAEALTElR: ", test_metrics)

# A 5 58 I UEEAT PEAG
tscv = TimeSeriesSplit(n_splits=5)
train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv,
scoring="'r2', n_jo
bs=-1,
train_sizes=np.lin
space(9.1, 1.9, 10))

# ARSI B E AR HEZ

train_scores_mean = np.mean(train_scores, axis=1)
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train_scores_std = np.std(train_scores, axis=1)
test_scores_mean np.mean(test _scores, axis=1)
test _scores_std = np.std(test _scores, axis=1)

plt.figure()

plt.title('Learning Curve for XGBoost Regression with Multiple Outputs')
plt.xlabel('Training examples')

plt.ylabel('Score")

plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test _sco
res_mean + test_scores_std, alpha=0.1, color='g'")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score')

plt.plot(train_sizes, test scores mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

from sklearn.ensemble import AdaBoostRegressor

from sklearn.tree import DecisionTreeRegressor

from sklearn.model selection import GridSearchCV, TimeSeriesSplit

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc
ore

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

# B E s OB st 21
data = pd.read_csv('/kaggle/input/202400000/data.csv")

# IEPERHIEA HARAS B

X = data[[ "', 'ZTE, "BELEE GB 1, CPFHEASE G 1, "EELEH
o) ', CPHRRAeH Co v, "FEAEE G 7, "FELEH o ']

y = data[ "#&E (58 '] # BOIRATAGERE

# AR5y

n_test = 11

X _train, X test = X[:-n_test], X[-n_test:]
y train, y test = y[:-n_test], y[-n_test:]

# WEBES B R
param_grid = {
'n_estimators': [50, 100, 200],
‘learning_rate': [0.01, 0.1, 0.5, 1.0],
'base_estimator': [DecisionTreeRegressor(max_depth=3), DecisionTreeReg
ressor(max_depth=4)]

}

# ¥IUH1k AdaBoost [a] ) 7Y
ada = AdaBoostRegressor()
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# 18 GridSearchcV #iTHSH M &R

grid search = GridSearchCV(ada, param_grid, cv=5, scoring='neg mean_square
d _error')

grid_search.fit(X_train, y train) # Fiftix—DyEmifiT

# T ESEIE RS R
best_params = grid_search.best_params_
model = AdaBoostRegressor(**best_params)

# IR
model.fit(X_train, y_train)

# N ZREE AT AR
y_train_pred = model.predict(X_train)
y _test pred = model.predict(X_test)

# VA e
def evaluate model(y true, y pred):
rmse = np.sqrt(mean_squared_error(y_true, y pred))
mae = mean_absolute_error(y_true, y_ pred)
r_squared = r2_score(y_true, y_pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y_train_pred)
test_metrics = evaluate_model(y_test, y test_pred)

print("YIZEVHETEFR: ", train_metrics)
print("\n MAEALTElR: ", test_metrics)

# A 5 58 X UEEAT PEAG

tscv = TimeSeriesSplit(n_splits=5)

train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv, scoring='r2', n_jobs=-1)

# IR I E AR E

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test_scores_mean = np.mean(test_scores, axis=1)
test_scores_std = np.std(test_scores, axis=1)

plt.figure()

plt.title('Learning Curve for AdaBoost Regression with Multiple Outputs')
plt.xlabel('Training examples')

plt.ylabel('Score')

plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores_std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test sco
res_mean + test_scores_std, alpha=0.1, color='g'")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score")

plt.plot(train_sizes, test scores mean, 'o-', color='g', label='Cross-vali
dation score')
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plt.legend(loc="best")
plt.show()

import matplotlib.pyplot as plt
import numpy as np

# R E S BE D

scores_mean = results[ 'mean_test score']
scores_std = results['std test score']
n_estimators = results['param_n_estimators']
learning_rates = results['param_learning_rate']

# RN SR n_estimators X AE R
learning_rate_values = np.unique(learning_rates)
plt.figure(figsize=(14, 7))

for i, rate in enumerate(learning rate_values):

# RPN HRT SIFX R R
indices = np.where(learning rates == rate)
# X R 5] 12 MO AR E 2
plt.subplot(1l, len(learning_rate_values), i + 1)
plt.errorbar(n_estimators[indices], scores_mean[indices], yerr=scores_

std[indices], label=f'Learning Rate: {rate}', fmt='-0")
plt.title(f'Learning Rate: {rate}')
plt.xlabel( 'Number of Estimators')
plt.ylabel('CV Score (+/- std)')
plt.legend(loc="best")

plt.tight layout()
plt.show()

import pandas as pd

import numpy as np

from sklearn.neural network import MLPRegressor
from sklearn.model selection import GridSearchCV
import matplotlib.pyplot as plt

# % data /& C&MEIFAPE ¥ DataFrame

# FREFTH bR

X = data[[ "', 'ZE', "BEAEE G5 ', "THEAMNE G5 ', 'BEREE
o) ', CFHEASH o), 'FELAMEE D) ', "FERAEH OO '1]

y = data[['"#i= (FH) ', '&% o) ']]

# DREFIS Y, #fe)a 11 BAE AR

n_test = 11

X _train, X test = X[:-n_test], X[-n_test:]
y_train, y_test = y[:-n_test], y[-n_test:]

# WEEBESHHRTUHE

param_grid = {
"hidden_layer sizes': [(50,), (1@e0,), (50, 50)],
‘activation': ['tanh', 'relu'],
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‘learning_rate_init': [©0.001, 0.01, 0.1]
}

# YIUHE MLP [ )45 A
mlp = MLPRegressor(max_iter=1000)

# 11 GridSearchcv #HTHSHHE R
grid_search = GridSearchCV(mlp, param_grid, cv=5, scoring='neg_mean_square

d_error', return_train_score=True)

ore

# 14 GridSearchCVv
grid_search.fit(X_train, y_train)

# W R ES
print("Best parameters:", grid_search.best_params_)
print("Best cross-validation score: {:.2f}".format(-grid_search.best_score

import pandas as pd

import numpy as np

from sklearn.neural_network import MLPRegressor

from sklearn.metrics import mean_squared_error, mean_absolute error, r2_sc

from sklearn.model_selection import TimeSeriesSplit, learning_curve
import matplotlib.pyplot as plt

# S HEY R

best_params = grid_search.best_params_

model = MLPRegressor(hidden_layer_sizes=best_params['hidden_layer_sizes'],
activation=best params['activation'],
learning_rate_init=best_params['learning_rate_init'],
max_iter=1000)

# I
model.fit(X_train, y_train)

# TR SR AT A A
y_train_pred = model.predict(X_train)
y_test_pred = model.predict(X_test)

# VAR e
def evaluate_model(y_true, y _pred):
rmse = np.sqrt(mean_squared error(y_true, y pred))
mae = mean_absolute_error(y_true, y pred)
r_squared = r2_score(y_true, y pred)
return {'RMSE': rmse, 'MAE': mae, 'R-squared': r_squared}

train_metrics = evaluate_model(y_train, y train_pred)
test_metrics = evaluate_model(y_test, y test_pred)

print("IZEFALIER:", train_metrics)
print("\n ML IFEfER: ", test_metrics)

# fEH] 5 Prac SRIEEAT VA
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tscv = TimeSeriesSplit(n_splits=5)
train_sizes, train_scores, test _scores = learning curve(model, X train, y_
train, cv=tscv,
scoring="'r2', n_jo
bs=-1,
train_sizes=np.lin
space(9.1, 1.9, 10))

# IR I E AR

train_scores_mean = np.mean(train_scores, axis=1)
train_scores_std = np.std(train_scores, axis=1)
test_scores_mean = np.mean(test_scores, axis=1)
test _scores_std = np.std(test scores, axis=1)

plt.figure()

plt.title('Learning Curve for MLP Regression with Multiple Outputs')
plt.xlabel('Training examples')

plt.ylabel('Score")

plt.grid()

plt.fill between(train_sizes, train_scores_mean - train_scores_std, train_
scores_mean + train_scores std, alpha=0.1, color='r")

plt.fill between(train_sizes, test scores_mean - test scores_std, test sco
res_mean + test_scores_std, alpha=0.1, color='g")

plt.plot(train_sizes, train_scores_mean, 'o-', color='r', label='Training
score")

plt.plot(train_sizes, test_scores_mean, 'o-', color='g', label='Cross-vali
dation score')

plt.legend(loc="best")
plt.show()

import numpy as np

import pandas as pd

from keras.models import Sequential
from keras.layers import LSTM, Dense

# ik data 2C@NBIFEHLEIL ) DataFrame

# FRIEAN AR 2

X = data[[ "', 'FTE, "NELEE D ', CFREHAEE G ', 'HELED
o ', CFHRREASE o v, "FEELAME R ', "FEELEH o) ']].values

y = data[['"#i= (F8) ', '&% (o) ']].values

# DREFIS TS, Ra 12 A AAE AR
n_test = 12

X _train, X test = X[:-n_test], X[-n_test:]
y train, y test = y[:-n_test], y[-n_test:]

# LSTM FEEH AL [samples, time steps, features]
X _train = X_train.reshape((X_train.shape[©@], 1, X train.shape[1]))
X _test = X _test.reshape((X_test.shape[0], 1, X test.shape[1]))

# € Y
model = Sequential()
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model.add(LSTM(50, activation='relu', input_shape=(1, X_train.shape[2])))
model.add(Dense(2)) # it 24 PIAN L, XA H RS L
model.compile(optimizer="adam', loss="mean_squared_error")

# IR
model.fit(X_train, y_train, epochs=40, batch_size=1, validation_data=(X_te
st, y_test), verbose=2)

# T
y_pred = model.predict(X_test)

# FEHLTRRR

from sklearn.metrics import mean_squared_error, r2 score
rmse = np.sqrt(mean_squared_error(y_test, y pred))
print('Test RMSE: %.3f' % rmse)

r2 = r2_score(y_test, y pred)

print('Test R2 Score: %.3f' % r2)

import matplotlib.pyplot as plt

# 2| SRR AT TR A

plt.figure(figsize=(10, 5))

plt.plot(y_test[:, 0], label="Actual Sales')
plt.plot(y_pred[:, @], label='Predicted Sales"')
plt.title('LSTM Predictions vs Actual')
plt.xlabel('Time")

plt.ylabel('Sales")

plt.legend()

plt.show()

import numpy as np
import pandas as pd
from keras.models import Sequential
from keras.layers import GRU, Dense

# B EdE Ca R AP In# 2] data DataFrame

# EAEAH R E

X = data[[ "', "FTE, "NELEE GG ', CFREHAEE G ', 'HELED
o) ', CFHEASS Go) ', "FEELAEE B ', "FELAEH O ']1].values

y = data[['"#i= (F8) ', '&% (o) ']].values

# DREFIS TS, Ra 12 A A AR S
n_test = 12

X_train, X_test
y_train, y_test

X[:-n_test], X[-n_test:]
y[:-n_test], y[-n_test:]

# EE AL NEIE N [samples, time steps, features]
X _train = X_train.reshape((X_train.shape[©@], 1, X train.shape[1]))
X _test = X _test.reshape((X_test.shape[0], 1, X test.shape[1]))

# € Y
model = Sequential()
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model.add(GRU(50, activation="relu', input_shape=(1, X_train.shape[2])))
model.add(Dense(2)) # it /24T PIAS L, R HAS H ARAE b
model.compile(optimizer="adam', loss="mean_squared_error")

# IR
model.fit(X_train, y_train, epochs=50, batch_size=32, validation_data=(X_t
est, y_test), verbose=2)

# T
y_pred = model.predict(X_test)

# FEHLTRRR

from sklearn.metrics import mean_squared_error, r2 score
rmse = np.sqrt(mean_squared_error(y_test, y pred))
print('Test RMSE: %.3f' % rmse)

r2 = r2_score(y_test, y pred)

print('Test R2 Score: %.3f' % r2)

import matplotlib.pyplot as plt

# 2 SRR R A TR

plt.figure(figsize=(10, 5))

plt.plot(y_test[:, 0], label="Actual Sales')
plt.plot(y_pred[:, @], label='Predicted Sales"')
plt.title('GRU Predictions vs Actual')
plt.xlabel('Time")

plt.ylabel('Sales")

plt.legend()

plt.show()

# R = ERE O T
X_train_2d = X_train.reshape((X_train.shape[0], X_train.shape[2]))
X _test_2d = X_test.reshape((X_test.shape[0], X test.shape[2]))

print("New X_train shape:", X_train_2d.shape) # it (83, 8)
print("New X_test shape:", X_test_2d.shape) # Nt (12, 8)

from sklearn.ensemble import StackingRegressor

from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_squared_error, r2_ score
import numpy as np

# AR S O 4 BT e
models = [
('linear', linear_model),
('ridge', ridge model),
('lasso', lasso_model),
('elastic', elastic_model),
("knn', knn_model),
("rf', rf_model),
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H

('gbdt', gbdt model),

('xgboost', xgb model),

('adaboost', ada_model),

('bpnn', bpnn_model)

# LSTM Fll GRU HIURFEEES, W LASG R, SR 55 T 28 AR 9 Rk 5 7 Ak

# 3RS H bR AR B ) AR Y

stacked_ensemble_1 = StackingRegressor(
estimators=models,
final_estimator=LinearRegression()

)

stacked_ensemble_2 = StackingRegressor(
estimators=models,
final_estimator=LinearRegression()

)

# YIRS — D HARAR R A
stacked_ensemble 1.fit(X_ train_2d, y train[:, @])

# YIZREE A B R A
stacked_ensemble 2.fit(X train_2d, y train[:, 1])

# AT T
y_pred_1
y_pred_2

stacked_ensemble_1.predict(X_test_2d)
stacked ensemble 2.predict(X_ test 2d)

# AT A R
y_pred = np.column_stack((y_pred_1, y pred_2))

# FEHLTRRR

rmsel = np.sqrt(mean_squared _error(y_test[:, 0], y pred[:, 0]))
r2l = r2_score(y_test[:, 9], y pred[:, 9])

print('Test RMSE 1:', rmsel)

print('Test R2 Score 1:', r21)

rmse2 = np.sqrt(mean_squared _error(y_test[:, 1], y_pred[:, 1]))
r22 = r2_score(y_test[:, 1], y_pred[:, 1])

print('Test RMSE 2:', rmse2)

print('Test R2 Score 2:', r22)
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