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TABLE I: #R{l & EFEAY Xt Mann-Whitney U #2%% (Holm-Bonferroni %) p {f, o =0.05 , MEKEH p )

Detector 1 Detector 2 p-value Detector 1 Mean Detector 2 Mean  Difference ( % ) Cohen’s d
KSWIN PageHinkley  0.00013 0.0181 0.0055 69.8 7.53
KSWIN HDDM_A 0.00015 0.0181 0.0058 67.7 7.20
KSWIN DDM 0.00011 0.0181 0.0059 67.6 7.24
KSWIN EDDM 0.00012 0.0181 0.0060 67.0 6.82
KSWIN HDDM W 0.00013 0.0181 0.0060 67.0 7.16
KSWIN ADWIN 0.00014 0.0181 0.0091 49.4 4.97
ADWIN PageHinkley  0.00034 0.0091 0.0055 40.2 6.16
ADWIN HDDM_A 0.00022 0.0091 0.0058 36.2 5.15
ADWIN DDM 0.00024 0.0091 0.0059 35.9 5.20
ADWIN HDDM_ W 0.00030 0.0091 0.0060 34.7 5.07
ADWIN EDDM 0.00026 0.0091 0.0060 34.7 3.98
PageHinkley =~ EDDM 0.00048 0.0055 0.0060 08.5 1.25
PageHinkley HDDM__W 0.00060 0.0055 0.0060 08.5 1.47
PageHinkley = DDM 0.00040 0.0055 0.0059 06.7 0.90
HDDM_A PageHinkley  0.00020 0.0058 0.0055 06.3 1.16
HDDM__A EDDM 0.00017 0.0058 0.0060 02.3 0.44
HDDM__A HDDM W 0.00018 0.0058 0.0060 02.3 0.23
EDDM DDM 0.00238 0.0060 0.0059 01.9 0.57
HDDM W DDM 0.00079 0.0060 0.0059 01.9 0.41
HDDM_A DDM 0.00016 0.0058 0.0059 00.4 0.19
HDDM W EDDM 0.00119 0.0060 0.0060 0.00 0.28
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d=1753, [AfE, KSWIN H. ADWIN Z£ji4%E 49.44 % )
RER. FEMREA) 53—, HDDM_ W Hl EDDM Z [a]f 2=
SN, B 0.02 %, DDM, DDM_A #il DDM_ W
PAK EDDM I A XA S ) RERE, Z578T 23 % &
ik, DDM,. DDM_A. DDM_W #1 EDDM 2 [A]f{%

KM, R EANTH Cohen d {HART 0.5, A KARKAI
IR R EME R R 77 .

XL, Uk TR ALE, MM BRI E RS
SRR SRS B A X FHERE . X9 B BRI E A L
BRI ECE AR . UeAh, A TSI B A
5 SRR E A X B R A, HAEVERIAE O Al 1 2
(6], BPEziffEeem, Ao 20w Em A e S S bR iR i
HZ RN FEE 1 BE RS R RS )
FEAER, M 0 MEZORRNEERIE . XL R IR
TE Table 77 th, YEKGEE T, KSWIN JCH IR R 37 5%
HRINELFITE, RS NBZREZIN 93 % A%
N 0.998 WyERIREE . SR, XFTWiFER, HAMERE R
82 (57 %, 0.804). fExLygHFH, HDDM W i fE4
— (60 % , 0.838), EFEZIRIER I HFIRRA R
g (59.7 %, 0.873), (HH B —Fh-F-f5 B RE AR
Vo AP ADWIN HEESE =07 BFE#iHES =
(58.3 % vs. 50.7 %) HHRIME I T2 AREA 5 (50.7
%, 0.843). HHIAE, WIERATOLER, Fra HAbpu Ry
¥ (HDDM__A. PageHinkley. DDM, EDDM) #Ra] DA%
AR R TC AL . A Horp— 2807 00 FUE R I
R BEARES, BXEFTATEO T, BT ER SR
FHEALT 10 %o WEREZEM T2 EDDM. B,
FRATNR L B A R Ao W 42 30 P 0 L 5 4 L T e L e
UF 5 A A R R b s D Ay T R B . B
K&, SRR Z — R T LR AR AR RIS Ay
— k. HERREGKIN, XMHEREGT), AFEE
BT R e B AR B A SR . A BRI A R
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TABLE IL: R 0 S A AN B RS AR . (R L A 20 U HET )

Drift Detector  Drift Type  # of True Alarms  # of False Alarms  # of Missed Alarms  True Alarm %  Mean Detection Closeness
KSWIN abrupt 279 21 0 93.0 0.998
HDDM__W gradual 180 120 0 60.0 0.838
HDDM__ W abrupt 179 121 0 59.7 0.873
ADWIN gradual 175 118 7 58.3 0.830
KSWIN gradual 171 129 0 57.0 0.804
ADWIN abrupt 152 136 12 50.7 0.843
HDDM A gradual 24 243 33 8.0 0.734
PageHinkley abrupt 23 259 18 7.7 0.849
HDDM_A abrupt 21 240 39 7.0 0.679
PageHinkley gradual 19 252 29 6.3 0.779
DDM gradual 18 240 42 6.0 0.679
DDM abrupt 10 252 38 3.3 0.711
EDDM gradual 4 223 73 1.3 0.435
EDDM abrupt 2 242 56 0.7 0.365
( )

Answer to RQ1l: KSWIN trades off energy effi-
ciency for very good detection accuracy. It con-
sumes by far the most energy. ADWIN shows good
detection accuracy and requires less energy, but
still more than the remaining detectors. The most
balanced detector is HDDM__ W, which consumes
little energy with very good detection accuracy.
The remaining four detectors consume even less en-
ergy, but are useless from an accuracy perspective

(<10 % ).

. J

B. RQ2: iZ# XA ol wn ik A AL ¢

B 77 R R R AR B H AR R BV LA R, =
ERRgs (KSWIN, EDDM fil ADWIN) f&#iAs 545
HEFER e RO LU AR SR S B RE R 2. A T
IR UERX SEM A AR 452, #1477 Mann-Whitney U £33,
HATE T HANEREN AR E 2 2278 Cohen’s d. 45
W RAE Table 77 H1,

BAKTTE, EDDM 75 W 58 fl 98 R AL 2 8] R B
RS, WA RN T 8.3 %. XFhZE
5t4E Cohen’s d 2 0.77 W22, RPEERRRY . XFT
KSWIN, Z i r=4: T B0 p {i, WrikiEms s R
B2 IHFE 4 1% BE & . XA 2255 55 Cohen’s d iy 0.32,
FRN BN Bk ADWIN Wi R 255, Wik
LW ARER ZH4E 1.7 % R &, (HixFES 112 BIF
ANEH. HpTAKES 2 ant, g REm it
RS 7 A RAE 0.2 1 0.5 % 26, o7 T dE— 2.
AR AT, A AT B 4 A i AL 0 258 2 TRl
AP B TR e AR, DRR AR, AEdE
FIERIER TR T 2 VS AR BE R A 1 T AR
o R, g —LEaUa AR, flin KSWIN
FHULRM BL O 2R M 5 SRR, DA S VR A 26 i A
WA RS . AL PR AL T RN AN R

KT ERRBINKG R, £ 77 C&RY], REH
BRI ZSAE W IEEAL I IR 3] T B B SRR, (HAS R
BB A2 PageHinkley A1 KSWIN ) 5 #5753t A% 5 1

HEITRER% (93 % R 57 %), ST, 4Bk IR

i, Fr7T EDDM 1 HDDM_A By aLAh, SERERIIE:

EESTiWE Rk

s N
Answer to RQ2: We find that most drift detectors
consume almost the same amount of energy for
both types of drift, with gradual drift showing
a tendency for slightly more energy consumption
than abrupt drift. Exceptions were EDDM and
KSWIN, which both consume significantly more
energy when detecting gradual drifts, namely 8.3
% for EDDM and 4.0 % for KSWIN. In terms of
detection accuracy, most detectors perform better
with gradual drifts than abrupt ones, except for
KSWIN and PageHinkley.

C. RQ3: R R B0 KRR o fT#em X AP AT ¢

N THRZERXPRER, FATRA T Spearman FAH KA
RV I PR 732K -5 PR A DI 45 ) REAE 2 IR R A7 AE
it ER AN M. AR, RIS B
B RARIe S AR N AR ) RERE Z I BCA W 2 LA
G S et SRR TR R, R
ARG

BEON, N T b2 TR AR I S R AR
ZIE A EAEN, FATEN T Spearman FRAH KA L -
Rgnai AR RN, XN RZ MM BCA B AN,
/N p {E 0.1220 XA B SRR TR, BT IR
B 2Kg A 2 BRI AL L . W] LAYESR il
WHRRES MG L, RER T LS R 2w

Answer to RQ3: The choice of base classifier does
not have a significant impact on the energy con-
sumption and drift detection closeness of various
drift detectors.




TABLE III: E#ZEA A GEFE Mann-Whitney U #5 (Holm-Bonferroni 250 p {H, o = 0.05 , DK E R EE

Y p fH, RO RN )

Detector Type1l Type 2 p-value T1 Mean T2 Mean Difference (% ) Cohen’s d
EDDM abrupt  gradual 2.61E-17 0.0058 0.0064 8.3 0.77
KSWIN abrupt  gradual 2.30E-07 0.0173 0.0181 4.0 0.32
ADWIN abrupt  gradual 5.02E-01 0.0091 0.0093 1.7 -
DDM abrupt  gradual 1.00E+00 0.0058 0.0057 0.5 -
HDDM A abrupt gradual  1.00E4-00 0.0059 0.0058 0.4 -
PageHinkley abrupt gradual 1.00E400 0.0054 0.0054 0.2 -
HDDM_ W abrupt  gradual 1.00E4+00 0.0059 0.0059 0.2 -
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