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REFBENTEET, £9. Read CSV DARL—HF—E{FE>THERERS csv Tr( I EGiHAHE
9, FAHADFRIC. fuel economy ZINVERTE T D EZ2TNRVNESICUET , £z, SEIOFRIET
JVAERKICIEIERICREFZRNRU Model Year ¥ Mfr Name. Division REDZEEEI RN TH
(IAISERTEITRDRENDDET , FmAHAAILT —57%Z2EDFF Linear Regression [CEEE LA TT
W NSRRIV AVALT ITA DRI T E BRI TREDRB AT TN REHEE TI DT,
One Hot Encoding DAL —4—%{#>T, 1,0 DECEELE T, 1 D05 (transmission) (C
ADTLZAMS, SA. M. A, CVT, SCV MENENFIZAZRLL. 1,0 DFEUBENSZENIENHESRT
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TEORDISCARL —F—%AN, FITTDE mod R—IMSEITIER (BIRFRED) A7y
henZxd,

Mir Name fuel_economy  transmission = AMS transmission = SA transmission = M transmission = A transmission = CVT transmission = SCV
Honda 21 1 0 0 0 0 0
FCA US LLC 28 0 0 0 0 0 0
aston martin 21 0 1 0 0 0 0
Read CSV One Hot Encoding Linear Regression
inp fil out Ics
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Attribute Coefficient Std.Error Std.Coefficient  Torerance t-Stat p-Value code
transmission = AMS -1.974 0.392 -0.085 1.000 -5.040 0.000 R
transmission = SA -2.131 0.298 -0.179 0.996 -7.141 0.000 R
transmission = M -1.704 0.355 -0.093 0.988 -4.807 0.000 kR
transmission = A -2.777 0.330 -0.200 0.941 -8.425 0.000 R
transmission = CVT 4.112 0.606 0.136 0.860 6.783 0.000 ok
air_aspired_method = Turbocharged 2.264 1.898 0.191 1.000 1.193 0.233
air_aspired_method = Supercharged 2.449 1.939 0.085 0.959 1.263 0.207
air_aspired_method = Naturally Aspirated 4.042 1.910 0.336 0.996 2.117 0.034 *x
air_aspired_method = Turbocharged+Supercharged 2.378 2.144 0.030 1.000 1.109 0.267
regen_brake = Electrical Regen Brake 5.634 1.913 0.198 0.780 2.946 0.003 Hokx
regen_brake = No -6.242 1.927 -0.223 0.774 -3.240 0.001 Hk
Drive Desc = All Wheel Drive 0.823 0.464 0.062 0.993 1.775 0.076 *
Drive Desc = 2-Wheel Drive, Rear 1.382 0.462 0.104 0.888 2.991 0.003 Hokk
Drive Desc = 2-Wheel Drive, Front 3.942 0.469 0.297 0.650 8.410 0.000 Hokdok
Drive Desc = 4-Wheel Drive 0.792 0.496 0.046 0.940 1.598 0.110
Cyl Deact =N -0.539 0.270 -0.031 0.879 -1.991 0.047 o
variable_valve =Y 1.994 0.594 0.059 0.996 3.358 0.001 ok
fuel_type = Gasoline (Premium Unleaded Required) -0.591 0.231 -0.043 0.952 -2.558 0.011 *x
fuel_type = Gasoline (Regular Unleaded Recommended) -0.986 0.232 -0.083 0.912 -4.258 0.000 Hohokk
fuel_type = Diesel, ultra low sulfur (15 ppm, maximum) 5.444 0.694 0.140 0.998 7.846 0.000 Hhokk
eng_disp -2.796 0.086 -0.606 0.689 -32.632 0.000 kK
num_gears 0.214 0.073 0.064 0.786 2.938 0.003 ok
batt_capacity_ah -0.372 0.110 -0.122 0.900 -3.390 0.001 kK
(Intercept) 32.184 3.141 NaN NaN 10.246 0.000 kK

FERNSE RSATRA>HTOV b 2 BREN THBEN BEBCTSADFEE S A TVSIEN
BNEY, & JL—FFELLT BRELETL-FOFE2MA TV EERE(CTIADF E%
BXTVW3LITT. — . IVIVHIRERBRECN1 T RO EZSATVET . IV IUHIRENME
ABERBENBILTBMEM(CHDET . IO UHIREBOREFRER (Std.Coefficient) DFEXHE
PNREREMEZRLTWBZENS, I HIRENRBICREFEZSABHETHHEEZSNE
¥, Fleo IV RZYZAVIATN AT (A) 1 [EZA-bY (SA) ITHRHEEREICNIFR

HEESZTVBIENDMFET,

EBlIRI(CEH 5T A5 E A

Mt B (CH 2R )RRIEO T BFEE SHMIC (&, RMSE (ZZH&FIFHRE9% : Root Mean
Squared Error) OIBZNEVSNZTEN—IRIITY . FTRUEEEBOEDRZEZD _FEFILT
EABZEDZBOTHD. 0 [SADFIEIFEFHEEN TV EZBIRLTVET,

1 &
RMSE = , /= R
- ;(y

Sl RMSE ZFWT, EDKBVOIEE THTREBREDMREZ TR TS 20N 2 MLET . €5
>JIC(&. Linear Regression. SVM., k-NN 07V ULz, ZBEEIRFAG LS THRESZ
1712z Forward Selection. Backward Elimination. Revolutionary Algorithm ZHW£Y,
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DHTOLAGF. LEROLSIC 3 BEETED LITET . BANICE. BHERARL-5-

(Forward Selection. Backward Elimination. Revolutionary Algorithm) ®(C. Cross
Validation Z AN, &5(C. Cross Validation DFDEAI (Training) (CFRI7ZILTVZALEA
n. &l (Testing) TEFIDONITA—Y>R%ZFHILE T . Performance ARL—45—(3EEHDE
I, SElE" Performance (Regression) "ZAL. BARL—4—0D/{5X—=~D"root mean
squared error”[CFIVIZ AN THEFT,

3 DOFAETIV. 3 DOEEGERVII TV LZANBZ T, RITULERN T R0XRTIT . TR
IIVZLEUTIE k-NN (FRiFfEE) HSEIOT -7y MU T, MOFR7ITUXLELEA, H
TEEOHVVZENDHIDFET  BHOEIROFIEICEFE I SE. Forward Selection (FS)
Backward Elimination (BE) &D% Revolutionary Algorithm (RA) OZ#HGEIR7ILIVA L
ZRAWZAN. RMSE NN TV B EN R TEF T IFEINEREL T BEREIETL—F7%
fRATVRZE, IV HIRERETOFETHHELL CGEIRENTHN. RMSE Z/N&{F LS
B CEERFHE THoltEXDTULD,

TN RN Linear Regression SVM k-NN
BHORIRO Tk FS BE RA i FS BE RA FS BE RA
RMSE 2.661 2.653 2.673 2.821 2.829 2.945 2.142 2.148 2.059

Number of Attribute 13 25 19 14 21 11 9 25 17

transmission = AMS

transmission = SA

transmission = M

transmission = A

transmission = CVT

transmission = SCV

air_aspired_method = Turbocharged
air_aspired_method = Supercharged
air_aspired_method = Naturally Aspirated
air_aspired_method = Turbocharged+Supercharged
regen_brake = Electrical Regen Brake

regen_brake = No

Drive Desc = All Wheel Drive

Drive Desc = 2-Wheel Drive, Rear

Drive Desc = 2-Wheel Drive, Front

Drive Desc = 4-Wheel Drive

Cyl Deact = N

variable_valve = Y

fuel_type = Gasoline (Premium Unleaded Required)
fuel_type = Gasoline (Premium Unleaded Recommended)
fuel_type = Gasoline (Regular Unleaded Recommended)
fuel_type = Diesel, ultra low sulfur (15 ppm, maximum)
eng_disp

num_cyl

O O B B O - O F O O R H O BB O O B O F B kB = O o O
I = T = T T = T S e S N - T e S )
— O B 2 2 O kL O 0O O - O R KB = O O O FH O K = O F O

num_gears

S I N T = T e O e e e N e T e e T T = T = S e ey S
= I = T e = R e o R e I = = = I =T S e e
©O O O B Ok O B P O O R O B B O B O O — B B O O © O
O B O B O O O B O = B O O B B O O B O O O O — O O O
(= T R e = T = T e T o T = T = S S e e e e S S = = T = S S S e
=T e = T = T = T T e e o B = T S = B S = = R = I = B =Y =

batt_capacity_ah 1 1 i 1

X1 EHORIRO {5 : FS=Forward Selection, BE=Backward Elimination, RA=Revolutionary Algorithm
X2 T =T NAHNOOIEA LT ERE LK L, LA L=EREEKT,

X3 7 L— R — IR TOFETRRS -5,
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SEIOT -5y bARENRNoIEENS k-NN TIH, BD 3 /\F9—-2(32 T k=5 THUIHER
T, UDNURNS, k=5 h'ERE RMSE Z/\&{IBERDTLLD ? grid search ARL—45—%=fERT
BIETIUN=NSG=A-HZFmBLT BN TEFT (RESHR) K DfEZ 1~35 TRUE,
RMSE Z&Rt/NSCTEHEZIRRUHERN T O TY . k=2 F(& k=3 ZE#IRUKF. RMSE
(¥ 2.0 ZFED, ERAEZIEEBVNSKTBTENTEFUR, K DfEZAETS(CONT. RMSE (3 L7
I HMEM(CHDENETRTEET

iteration 1,000 ST 35.000

4.0

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 41 42 33 34 35 36

BRI, Mt A8, 1EEhCSERNERERD. EOIRE EFCFRITETVZON IOV THFELUI,
AAHEERE(C linear regression ZH TdHIZE . ARINEEEIRZITV K-NN(k=3)TH T
DIZETY . F1——2JEOANF1—- 2T R1ED EFKHTIF O TVREFHNR TENEY.

F1-Z>Hi _ Fi1-=%
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FeH

HmF A8 (CH TP RFEEIRICEAL T, ‘:E'C(D BEOHAENE 2™-1 (n ([FBEHOE) (LT
ZHERE ZEMUIBE 2R I 22LE. Ty MIREBNERZFEAEEN LS RDIHEEL
RDEY . COFERIREIRRENTZON, Forward Selection > Backward Elimination &W\5%
BUEIRFETUIZ. UDU. ENSZELEIRFECHRE T, BRTEEL B> TV aJREMEN S L\E
VWOBBESREMAHDEU . ERRBEERDIEHOEIRFIELLUT, IRESINLON Evolutionary
Algorithm T, BRAELZIEMUIZEEIR7 I TUZXLTT,

MPG (R&) zF A9 30mR-EZGICED, BEEIRFEOTMzITVELZ. FRIZILTUX
AICBAULTIE. k-NN (BRiEEE) OB HEN KL BEHHEIRFECDOWVWTHE. Evolutionary
Algorithm ZRVHEE. RMSE N&RE/NSKBBTEZERTEFUL. BIFREBSINIRFIAL
IDBIRSNEEHNSEIV S UHERE. BREIGETL—FOFEEMI TLINEINMN MPG (4
&) (CLEBMEEIEZS I TV BRI THIZENIASMNIRDEL,

S SFEEEIRCERZHET. TTIIOBER L2EAEUN. FHERTEAROREL
BEERRDRTEFERE) L)\ AN=)\SX=F-DRBILREDTEERANBILT. EFIOFEERM
L OFRMAHZEDEEZSNET
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Data

The raw data is located on the EPA government site.Modified data set is here.
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https://www.fueleconomy.gov/feg/download.shtml
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