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A Data-driven Approach for Establishing a CO, Emission
Benchmark for a Multi-family Housing Complex using
Data Mining Techniques
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2 Aol AMEA AARE 2L wiE
A529 2A7IA HEFE Aoz 3 Hxjof3E o]8235te] Operational Rating
Ztetl Sl gh= 7= Operational Rating (OR)E #3y5t Zits Amu, FRAYof
System (ORS)Z =<ista Qlot. o5 #lsH, olx]3t Z=zxElo] WF ORS 1.85% ZtA4st
gefmell Afy 4 gle 2AEA HiE W o, FRAg YR FEFE] FF OR
AOtEE SHE et Ao ol 7[E9 2 o 519Ut Zutsl= Zlog BAg|och A
A7EA i Eol| oieh WiXjotEE et 5 Ao g B oo An2S 38510 7]E0
ZHE0] 542 WgstAl Xste A7E Aot ugra]Alo| 1 Al2]Er e QRSO BEAAS
ol diZst] s, & d+= =W T A 2 9t 7S ojulditt, o2 Es,
Holg g 7|vtez, 3558 542 13stdo Mol MAMAXALE FTEREW QAJFA ]
5 1719 2A47tA HiE #R|op R (FRAY Y 22 Fejdoz mety, welster]
7, SRR A0S AAlsERT 2 A9 83 2 9r}
AtE2 AAlRE 2A7tA HiE HIX|oiEE
Mann-Whitney test, Kruskal-Wallis test =
SR e ol gl el AEstnt
N 787
Central Region ]l;}'op.t (1)0(;)30/5.,
s.p¢ 0.010
Individual heating system Central heating system District heating system
Group A Group B Group C
N 388 N 124 I\ 275
Prop”  49.3% Prop.”  15.8% Prop.’  34.9%
Mean® 0.037 Mean® 0.045 Mean® 0.027
S.D* l0.007 s.0* 0.008 s.0! 0.009
Elapscdycar Elapscd ¥ cnr Elapscd yuar
<|: 18 (18, 22] >z|z >2|2 <:|zo >z|o
Group A-1 Group A-2 Group A-3 Group B-1 Group B-2 Group C-1 Group C-2
N 153 N 96 N 139 N N 58 N 91 N 184
Prop.” 19.4% Prop.” 12.2% Prop.” 17.7% Prop.” 8.4% Prop.” 7.4% Prop.” 11.6% Prop.” 23.4%
Mean® 0.035 Mean® 0.037 Mean® 0.039 Mean® 0.043 Mean® 0.047 Mean® 0.023 Mean® 0.029
S.n¢ 0.0075 s.p¢ 0.005 S.p¢ 0.008 s.p* 0.006 s.p* 0.010 S.p¢ 0.006 S.D¢ 0.009

Note. * N is the number of multi-family housing complex; ® Prop. is the proportion;  Mean is the mean value of the yearly CO, emissions per unit area (unit: tCO,/m*-year);
48D is the standard deviation of the yearly CO, emissions per unit area (unit: tCO,/m’-year).
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