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An Electricity Demand Forecasting Method for Office Buildings
Using a Small Data Approach
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Abstract: Energy conservation has grown in importance because of electricity shortages and the rise of elec-
tricity costs. One of the systems for energy conservation is a central control system for electric equipments
in a building based on the prediction of electricity demand. However, electricity demand in an office build-
ing heavily depends on temperature, humidity, weather, the season, days of the week, events, a number of
employees and so on. Thus accurate prediction is very difficult, and in general forecasting models require
large data for training. In this paper, we propose a forecasting method from “small data”, which means
data observed easily in a short time period. The basic approach of the method is a multiple regression
analysis with exception processing for parameters out of the training data. We adapt explanatory variables
of multiple regression analysis to office buildings. The model is trained only using temperatures and electric
power from the previous 25 days, and forecasting accuracy is better than a method based on selection of the
nearest last observed data.
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Fig. 1 Change of electricity demands and temperatures with

the same day of maximum temperature.
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Table 1 Candidate of explanatory variables in multiple regres-

sion analysis.
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Fig. 2 Correlation between electricity demand and maximum

temperature in office building.
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Fig. 5 Monthly forecasting error of proposal method.
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MR L 72, SR 23R4 2 L ISMTO R LR OB
Wb DOh 570, REINTHIEL KL LTHYTWS
e, SR, FHRGROETFEEOMEED
RO FIBEEL EL, 220, FHEBROME L v
O, T 74 ACNVOBNFEEEOFUNIHE L T\ 5 &R
L7z, 372, 774 A VOBNEERE I KSR & &I
i, FHIFGBROENTEER L OMBEH 720, o
FTARENTH NS DFHELK > 2 S ORI
Bl R B L2 0N, Rl SilEgkE LT
EIRENL EEDNS.

5. EE

5.1 BEOFEAR & DLt

RESTROF WIS AT LA, RFTTAC LB
DFRITROBITH - 1258 7= 5 \RF SRR
7 HASELDD b eV S R SRR L C b 2P 2 H
BROENHEERSRE SHEIOIETETBY, FHH

x4 BHEBEERLHEOTHEE

Table 4 Forecasting error of each explanatory variables.

BIEA PR RREE (%)
AR, RARKIR, TRIBGROEBEATFEE (REHN) 5.4
A, RIKEIR 5.7
e, TR AR O T 5.8
FARSIR, TRIBAAAIRFOE 7R T 5.9
FEARIR, RIESIR, TRIBIAREOE FER, eSO 2 Rl 5.4
e iR, RARRIE, PRIBRAAREO B DEEE, A1 A RIRZ OB FHEE 5.4
IERIR, ARKIR, TRIPMGKOENFEE, AR O KEHHEE R 5.4
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Fig. 6 Change of forecasting error and maximum temperature.

FE D LSRR S 7z,

X 61, WE7T—F ICRERIROEE L 72 H Ao
b WA T TR EATEE S z—pl e LT, 2010 4F 8
H 20 H225 201049 H 16 H F TOREF X L BAFOT
WHROFREE O % RFmAImOHER & HbETRL
7250 THAH. 9ASHEIH 16 HidwEHHM & X
LERBRRPIETLTWS., Z0720, BAAAO TR
TERERERPEU L2 AP¥EE T 2o BINTE T 7
HREE DT LTz,

—7, MEHATE, KEZURE EOFEMEPEEL72H
RRFET HOTIE AL, BRSO CEHOHME K EE
NHEEEOMEEZIELLFEL, FHILTW20, &E
SUROIE T b3 L TRERWTFHIATETH - 72, &
72, 9 H 16 HIZw SRR FE 77— ¥ ORkmEmcin L V& L
CALTF LTWiz7z00, YMFIC X ) ELOFSAT O FRIEAR
ELHNED 1T 072, IHFREORIIEIZE Y, e LT
FHREEE DR S N7z,

B 7%, BAFOTFHAROBETH > 7ok m5dm s U
THFRRHEBRORBSRLR Y, BNFEEENRL 5
BIREFAIFIETETVLILEZRLELDTH S,
X1 Chilk_72k512, 20104E6 H21 HE 6 H 29 HiZ
EDICIRERIMAFE L TH LA, FRORMmMIELR 572
O, FHHOBNFERNREL > Twd, BEOTHILN
T, ETEOATFHWTFMLTWAZD, 6 29 H
b6 21 HERMRICENDTEEI ZLTLETHIL, T
HFESET L Cw, Lo L, fREFRTERSLAR
EDICRESRED HnTni729, RIEREOZLL 5T
MOBNHFEROLLEFEH L, FHITE W,

5.2 SMEROHIEDTIR

REFRTIE 3.3 HiTHRRIAMEROH IS & Y Tk
EOWEN RSN, K51, 2 OEBRSUETIRES
KEHCTENITFEEL T L 2BIC/MHGE B LT —
FOREHB L2 DO TH AL, IMEDIE L BRICHILE
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Fig. 7 Improvement example of proposal method.

K5 IHFRFOMIEOA I L 2 FHIRBE D%
Table 5 Change of forecasting error by the presence or absence

of correction.

TR SRR 23R (%)
GBI E 2T 5850 REHFN) 6.0
SMERRFICHIEZ L2 WEEA 6.9

179 PATD P TTFHURES LD X ) 122 5 07R L
TWh, FHEiORR, FHFERICHIEZ L2580 IR
1£6.0%, LZano/lad kg 6.9%TH Y, Hik
OB/ LY, BRI E 2B SN B FEET
WAEAEA S, TR EE O AR T & 72,

5.3 &

RFEFT N TRV IHIE 21T 9 2 & THIREE 25 |k
LTwa, ZOMEFIMHERORIEZ FROTZR <
72ODHDTH Y, [inZlIZ b8 ER D L
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P To TRV, Z0720, £3 £ 5 2HELT
A L IRERN TR, AMHERICE T OTF R E O
THARETHEVI)REDN DL, BEOT— I PEEILH
T, BIEOTRIH & A U R 0 5 i S R i AR iR 234
PLTCWEF—F 2B T =5 L §52 & THMFZ T84S
EFICIEREIC PRI RETH 5.

L72h3o T, KX oREHNIL, #Hcior— 5 ozhll
TBGEL, BEOT =S BLhWIGER, Wl REED
B AN &) B OBRENTEADZL DY, #BEDT— 5
SEIL LB oA R EDOEE T — 7 5
ENBEVHAEIERT200THE. HIFLTVLHED
F—= AL 7251, FOWMcE b T T —
THEMPTLENH L. L L, 8T — 7 BoEnic
IO TFHOBZIL ST —% (722 21E, TR
B ANTOWEVWERICE s TENEEEIZLL TS
T=58) REATLE ) WG S D720, 7272587 —
FHREER LCO PR M E L v, TS 21k
SR DINIRE R 7T — 5 Bk HEY CUE S 5 Fiosdh
WThb. COFHET—yBoJuglilke LT, 2Lz
I, TCICEREDFH STV A FRIHATH R/ 4 HD
BIFEREZFE T BREEBELTCTFHIL, EBIZTH
WED ET A0 L b3 7T — v e s 5705
12 °H 5.

7o, BEHFRATR, BEOBEBNFERLREOATT
WL TWE2S, FREIHRICH) ANTHWLWERIZE ) E
NHEEEDPZAL LG E I TFURESKT 5. M6 08
H31HIZZOo—6ITHY, ZOHIIAIFHE L TWizwn
L) 7 (ZHE) OBNFEEOFRIRRSZE D 572720,
REFRTTFUHEMETFT LT, b L, AE=E0fH
K EOBNFEEOEAEMEDOH 57— ¥ HHUFT
EL0THNE, BT LIERICEDETH 22T
R T 208D 5.

6. BhHYIC

RELTIE, WHRERIRY D% Wi & o7 — 4 ©
T4 AENOENTERETUT 2L LT, KER
i, BIRSR, TRRGROBNTEEED A2 A2 &L
TR & B2 MR EREL, EBIC XD A% iR
L7z, ZO%%E, FHHEEIL54%THY), RE[BOAE
AC7ZBAOFHMAROTFHUAEE 62% & Vg TETW
BT EDHERTEZ, 512, WEHFRTE, FEHF—%
DERER OE ) TR KME - RAMEIZ X SHIEZNZ 5
T LT, EAFEGHE AW TR OBETH 2 HMF I
e L, LDERELZTUPTRETHD & TMERRLL.

ZHNL, Pl w07 — ¥ TEITFEET T
5 &) [ CHWMEZRD 2 BTl BEAFO T [13]
LY B LER Ty O L mATEZ TS, L,
RESNT 2 HOBAFOF WAL ) FHHSEE M EL Tk
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D, T, BEBESOTF -5 RLEET L 2—F )Ry b
7 =2 &R (2], (3], [4], [5], [6], [7], [8] S ARE
& kD EEF M 2T [4], [9], [10], [11], [12]
LIt 2 &, FUMICHE LR T— 2 ANE3: 25 H &)
FBEELRESAR, RERKBOATH L0, oLk,
FO, REFNILLDOF T 1+ ACVICIEL BT
E550TH 5.

LSHBOBEE LTIE, 53 HiTHRRZZL ) IZFEFHITH
BIENTELT BNV EEII L1258, T—40
BIMZEDETHFE T — ¥ BRI E 7128l T
FUKEE Om EE2 X5 PO % E0EZ N5,
F72, KX TRELDF 74 ACNVICIRIELS BHTE S
IIVCBNBEER LERROAZH TSR EIREL T
VB, 74 AELDLELNDLNER (2 21E, BY
WO NER EZHEEOFIHIRI % &) A b THi 72 7% Tl
HREBRT 2LELD 5.
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FRIEE, PR 23 ERRFEREE
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