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Abstract

Energy production and use is a major part of any economy. California (CA), Arizona (AZ), New
Mexico (NM), and Texas (TX) hope to form a realistic new energy compact that focuses on improv-
ing the use of clean and renewable energy. This article believes that determining the energy pro-
file is to select and summarize important data, and at the same time realize the visualization of the
data, and qualitatively draw the energy profiles of the states. In this paper, a longitudinal analysis
of it is made to find out its historical evolution rules and predict future values.
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Table 1. Symbol description table
= 1. SRR

Fines HX
MSN FHEAEMMAS, W TETCB, FFTCB %
TETCB HEVRH %% & & (Total energy consumption (Billion Btu))
FFTCB AL RRE 2 S 5 (Fossil fuels, total consumption (Billion Btu))
NUETB % |17 A 1) L, 3 (Electricity produced from nuclear power (Billion Btu))
RETCB ] FAE BEYR KLV #E 5 (Renewable energy total consumption (Billion Btu))
ELNIB i3k 1 FE & (Net imports of electricity into the United States (Billion Btu))
ELISB 1M B FE 048 B BRI AF DG 352 2% (Net interstate sales of electricity and associated losses (Billion Btu))
CLTCB 7% 4 2% 5.5 (Coal total consumption (Billion Btu))

PMTCB  ANAFEAEL ZEE 1 BT A A= i S 3% 2 (Al petroleum products total consumption excluding fuel ethanol (Billion Btu))

NNTCB RARSKATH 9 B (Natural gas total consumption (Billion Btu))
TETGR AR5 0B E Py A= 7= S A TH FE1 REVR S B (Total energy consumed per dollar of real gross domestic product)
TETPB N IIREVRTH 2% & 2 (Total energy consumption per capita (Billion Btu))

77 F [ NARAG(US state codes)

Table 2. Raw data test results
2. [RIABUBRIGER

MSN A= RZEEKE, %)
TETCBCA = FFTCBCA + NUETBCA + RETCBCA + ELNIBCA + ELISBCA 0.08
TETCBAZ = FFTCBAZ + NUETBAZ + RETCBAZ + ELNIBAZ + ELISBAZ 0.06
TETCBNM = FFTCBNM + NUETBNM + RETCBNM + ELNIBNM + ELISBNM 0.01
TETCBTX = FFTCBTX + NUETBTX + RETCBTX + ELNIBTX + ELISBTX 0.665

ZiE BRI SRR, AR 2 ARV, IREWRACT 1%, Br ARG N R a6 50
IR

AR R, A SORN UG 5 SEPR T DL IR AT REAFAE 22 5%, (H 5 SCRORE RS R g 3 A8 22 s
MR REIREIRGE AR R) L, TARRGESE, PrAASGHT 17 bk .
4. {RBNE 5K
4.1. ZMEEEHR

ASSOR CAEEEBEAT I o b, E R ELICE B0 & T EAR, o) 15 A M K RETRAR L -
4.1.1. EEREMOEFSLE

LRI HE SO SR AE 1 D0 605 DMAZEREH 50 S 4dE, fhAl 12 5 REIRAOIHFE . REURAAE . A ETAN
LUFMHRIVEE . RARGEIBEOLE 5K VIANTT I KA, N A B A TEEAT 2047 -
> REIRRIHFER

MRS [ GEIRAE BB BR R R R MM KR, ASCHZEKS] 1 REIH AR & TETCB AR

TETCBZZ = FFTCBZZ + NUETBZZ + RETCBZZ + ELNIBZZ + ELISBZZ
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B BERVEAE S R A A R FE R . A I ) AT AR AR P, YR DRI SEE R
FPH B H B 5 B AH DS R FL o 2 R X R T RE VR FE R I E T X, HREAR TR T
TETCB Jrifh B i 1) — 26 )

A RN FE R B R T ARSI, MRS N E , A ORI AR FE R A 5C

FFTCB = CLTCB + NNTCB + PMTCB,

B AR FE B PR S P i CLTCB. KAR SR i NNTCB R = 59 2 & PMTCB
RHUR, 13 TETCB %4145 7 bh AR 22 BR8N

TEEHERHME, X ELNIB Al ELISB [ AbFE

1) ELNIB: XftbF TETCB iAo &, ELNIB [MEHEE S L/, ¥/ F 1%;

2) ELISB: HILffE, HEEEIK:

3) 4 ELNIB 55 ELISB M\ TETCB " #IF%, 741 TETCB, &I

TETCB(new ) = TETCB(original) - ELNIB - ELISB

=FFTCB+NUETB+RETCB
=CLTCB+ NNTCB+PMTCB+ NUETB + RETCB

(FE: FCHr4ERI TETCB B4 TETCB(new)).

BTk, REVRYHFEE MY E LI N TETCB, E845: CLTCB. NNTCB. PMTCB. NUETB #1 RETCB.

FiAMHE, WAL 605 NREIEITE I ToVETE R ILERIR S, HANRIT % MM BRI
RS RN . BT RL, TEJS S0, DN B A R LR RR 00 (1 20 e 5 A RO TR AR, A SO0 FH 31 0 2508 M =
R H A H o e, B

Data, (percentage) - M ’

Zn: Data, (value)
im1

i,
CLTCB(percentage)
- CLTCB(value)
CLTCB(value)+ NNTCB( value) + PMTCB(value ) + NUETB(value ) + RETCB( value)
_ CLTCB(value)
TETCB(value)

> BREHEESZFMAOMEXR
VU N A5 B E — AN FTREIR Y, B ATE TR ENE . PTHARRRI R . AERX—HE, A
IEHL 7 TETGR #1 TETPB HI£#E X B vEEH A, maEE 7 tE). EH TETGR BB K a1
TETGR AR A
TETCB
GDPRX
XFEE, WRAEIREE GDP MFFELINK, RN BEJEHE FE S B AW N FELET TETGR 7R/, X
R AEGE . (K GDP TTgkA L I EE AR D, (KAERE. =1 GDP sTmk AL B EE AW .tk
SV, MG AT AR RRIR IR SRR &, BRIHGEA WL, Frl, TETGR kAT
DA DY JH 52 e IR B2 L1 H ARTEE 33

TETGR =
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ARSI P REVRH P 2 f TETPB (1R A5 B8 IEHU TETGR (1R I EEAAA R, #5218 AEIRTH AL 2

BAEAWT TR,

FTEL, REREAE R S AT LR R E Z R % TETGR. TETPB.
> BIRAE

9 R B g IR A 2 B R AR 2, B DAASSC{UE B TEPRB(Total energy production)f T & BEJR A
7 I HE

BT, medRA = B H S 45 . TEPRB

Zibpnd, ASCRFESICE K EEHRGS + 2 + D!

5:

CLTCB, Coal total consumption;

NNTCB, Natural gas total consumption (excluding supplemental gaseous fuels);
PMTCB, All petroleum products total consumption excluding fuel ethanol;
NUETB, Electricity produced from nuclear power;

RETCB, Renewable energy total consumption.

2:

TETGR, Total energy consumed per dollar of real gross domestic product;
TETPB, Total energy consumption per capita.

1:

TEPRB, Total energy production.

4.1.2. BIRARTALIL R & AR IR SR R

A Python 2.7.13 43 5i%F DY/ M A BEVR H #E & TETCB B 41345 (CLTCB.NNTCB. PMTCB,
NUETB. RETCB)#AT | /] #bALEE .

Arizona (AZ)
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Figure 1. Energy profile of AZ (data: TETCB of AZ)
B 1. TR RABMEEETRBI L GE R &R : TWFIRABM A TETCB)
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California (CA)

b 2 WTRLEH, 50 (A, &E B eI, Al — B BRI AR S B R AL R,
CA HIBERIHAE R 5 EUAR /N . BZRE . RIREEIEVE 5 7T FEAE AR U & LI 50%.

New Mexico (NM)

I 3 FTEAEH, 50 4F0E, NM A REIRTHFESR & 7 W ELsl, @ik 99%, Tz ReA ] AR fe
VSRR AER S ELA AN, DO 1%« RIRVEITHFMEE N I 60% —EH T REEAE] 40%, £l
IV FER & HUASEAE 30% /247 . 50 4EIA], MR 5 EUIE 2 30% /2 4 I T AR E .«

Texas (TX)

HIPE 4 aTLAE L, TX BA IR 5 HLAERRTE 40%-50%2 171, 5 NM ML, RIRSHIMFER N —
THEEIE 60% —EL N FEEAE] 40%. HERNERIRHEIE, 214 10%. ZBEMTT RIS RN, A
F 5%,

CA
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049,
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Figure 2. Energy profile of CA (data: TETCB of CA)
E 2. AR I M EERBURCEREHE: MFFERILMAY TETCE)
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Figure 3. Energy profile of NM (data: TETCB of NM)
B 3. FhERESFMAVEERBILEREIE: FEASFMNE TETCB)
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Figure 4. Energy profile of TX (data: TETCB of TX)
[ 4. ERiEATMNAVEERBILGERERE: ERi=HiNe TETCB)

4.2. REEMRALRI A SEIREFITR

W BT, ASCRILS IMBEEMESL, BIEH S “5 + 27, JE T IR P I IA) 41 ) T 1R
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5 J3 52 A5 SR T A SR P 1

SR I 1] B10AS ] T L PR [ V3 i R, i R DA ] 7 2] RS ) A %, T 2k T e ke [ VA 2 R i 80 -
MEELE NI o BT DL 8] S ASRF & 2otk m AR RS (s o 10 HL 5 JR B RASEA I AN & il 2B I (8] 7
FIHY i)

BFRTAS A SCE#E ST ARIMA A58, 568 3% AN M BEJERE DL 3EAT DN 1) 73 4T o ARIMA A58 (1) 4= R L fig
Autoregressive Integrated Moving Average Model, t1c/E ARIMA(p,d,q), #& &85 A i i W —Ff B ok
HEAT IS [8) 3 21 00 R4 8L . AR J2 H [ELE, p A E BIATH, MA N3V, q AFE 03, d A E
¥ 5 N R BT AR 22 53 OB 2 A AR R i N A A B T A 7 A B A A A A

4.2.1. ARIMA 82

Kl 5 j& ARIMA BRI RAE A
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> FRFERR (B A 5 R TAL 2E)

T G ZEN RO P R M RN AL B LR REAT A 36, X A B B AR IR AR P 5 B TRAR FE . AREAS 36
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o FRIEX

PRt R N E R R NS BB RR, B EOER RSO % R R
BRI, IEEE R AEFRT A KT AR SRR, ARSCRA T H MR REBRMRAE R P
FIFEFI ) EARSS R mAR S B 32 B “BR” o “EUR” RIETEENZE, REEN 0; “HER”
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Figure 5. Flow chart of ARIMA model
[ 5. ARIMA RAHRIZE

AR . WnR— i (P A 20l 2oy ia H s A -FRarE, WZP 8 ZE 0 FRIFS], mTLER ARIMA
B HEAT 7347 o
o AFENIFFIHAEE

XFFAEBENLTH, XRREMEE S, A& EUE 2 MBS AR R R, FHIERAT 827
MIBEALEE SN, 7T L2 EXHZT B oA . e R 51 A 15 BT IR I PR T 51 o 0 TP Ak E g s
FEH, S RISERN T 2R A R R B NS ZT IR R, RO T A A
505 ARIMA LAY 2 f5 i )P A P S0, G s
o %% ACF/PACF B, RIRNSH

THE A% 51 22 43 Ja B8R 16 1 AR DG R (ACF) Ml AH ¢ R 3U(PACF). ACF 5 PACF fiHR 45 5 4
6 FiRe

ME 6 FRILE MRS E p=0, q=0, FTLAASCESL ARIMA(0,1,0).

4.2.2. ZEMEEREUREFRETNE

Kl 7 WAL 2(Observed) A R GG EE (H 7 ELE ), T4 (Fit) J9f FH ARIMA BEAY J5 159 38 1) 454 AT
FRAR RRURVE FE R | L A A (1960 431 2009 4F).

XTAZ K, T EARRIEIEFER SR REFER LU 2 T IREY, RSELAN 18%, BIKMELA 5%;

XF CA K, 7T FAREIETHFERE ) S LA AT, A 1960 1 7.5% 42715 2009 1) 10% /A4, &
FUUIN 2 fe KB . A SCHENNX 7T # 5 hnRAR JE 0 M R = il a4 9%, bl R g B AT et a]
FAERRIRHA 0 R R HEBN 1 5

X NM R, R A TR AR 5 LRI IE R K, (BT HARAKE, L8 4%;

XPTX SRkut, ] FARRIRTHFEE b L 4R R R UK, 208 0.5%-3%. ASCHEINIX 7] G 5 R AT
IR A K
> DM iE AR AL

M7 s PUAR B, NM AT TX P 0] FAE RRVRTE #E2 LU B (a3 RBUE R, #0826 Fe € 5 ik
EFFe ARSI AT R P R AT B AR AR X — R A 0%, A BTN AE R REIE 5 T RIS AE
> TUNZ M E R

ML 7 Ko A BE IR AR S AR AT AR I, IR JE ] 55 3 58 V4 B M AE &5 TH I 22 AR R . A
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Figure 6. The result of TETPBTX’s ACF&PACF
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Figure 8. The prediction of RETCP (percentage) in AZ, CA, NM & TX
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NG Tk 50 SERE AR, X 5N BRIEL 1 B ARG mE s o] AR REVE R ) & B AR,
FTAL AZ RFEHIE —ADHREIRBOR, LU EAE 2025 4EH1 2050 A 1) 3 55 (0 7] 1A REVR A A 2

XFT CA M, v AR RISV FE & o5 LU BRIV OR ST T BT RETCB 1 2025 F260A 3 1% 44,
1E 2050 FRFIA RN 13% /040 o IXUEEHRIE CA PHAMHH BRI TAAE, LRI FE AR RIS o EL AR vT B 2 Al 32
AMESR, FTLL, CA BEA PRI A BEIR RO FER — S BRAHER, $RmEE . AT AR AR ORI A .

T NM R TX XA, TEARKT 40 454, ARATTHI AT AR BR IR AR & o5 LU AR ARG DT T /M3
K25, DHTE 6% 4% R FEAEE,

43. BNMES

“REF AUER.

AREREREERATER

AL FZERIRT “RRIRHFHEE SN DR R” MMAEYE: TETGR. TETPB. 4 HAH/N,
REVREERITEAIRT AR Ak o RIS, 4050 A0 A0 i 1140305 A 2 3 19 AL i A B/ N G5 9 o T P A R 1) ) P SRt )
B, REVR S5 K B AE AT AR AL .

FrLL, NGRS “ Bl ” BOTE S R AR RRYE AR A L IX AN R R, AR CLTCB. PMTCB.
TETGR. TETPB MAHCEIE AT A B, 15 HAHCE B

NAEANTE] A it B AT R, ASTE X T G,

TETGR (x
Th (x)= ZTETG}g(zc)
TETPB(x)
75, (x)= > TETPB(x)
C (x)= CLTCB(x)
()= axciren
_ PMTCB(x)
()= pvTCB

,x=AZ,CA,NM, TX

>+ TR, TB, f1S, i
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Table 3. The result of the normalized model

=3 A—UHER

77 PMTCBP CLTCBP TETGRP TETPBP SUM
AZ 0.599 0.651 0.595 0.484 2.329
CA 1.000 0.020 0.435 0.476 1.931
NM 0.590 1.000 0.916 0.732 3.238
X 0.970 0.365 1.000 1.000 3.335
X
TR, (x)= ( )
max TR, (x)
X
7B, (x)= ( )
max 7B, ( )

S, (x) = min(C2 ()c)—i-P2 (x) + 1R, (x)+ TB, (x))

Hr, 7R (x) 5 7B, (x) B0 H BRI EER IOV A 2 RS, T, (x)s B (x)s TR, (x) s TB,(x) [
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