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PoP 7z %Al
Prediction on Predictions

UM TEERZE R A2 /NI #EE (KOYANAGI Yuki)
JUM TEERSERAAE G L 2AMEe  Belil ¢k (HIROSE Hideo)

B = In observing the widely spread of patients caused by infectious diseases or the increase of the
number of failures of equipments, it is crucial to predict the final number of infected patients or failures at
earlier stages. To estimate the number of infected patients, the SIR model, the ordinary differential equation
model, statistical truncated model are useful. The predicted value for the final number of patients using data
until time 7" becomes a function (trend) of 7', called L-plot. We here consider the use of the L-plot to predict
the final number of patients, and we defined the decay function. Applying the multiple methodologies to the
same data, we could expect the better predicted values. This is called the PoP, the prediction on predictions.
One of the PoP methods, we also propose to use the ensemble method. By applying these methods to the
real SARS case, we have found that these methods work well.
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JRYUE R B O S e &, R RS L TS ERBERI S h TWh &z, TF
DI RV CIRICHMZ T2 2 S I3IEFICEE TH S [15]-[21]. ¥, L0 EREZTH
BITH0E, LOBBRET ) VIR MBERARTCTHD k%zbn7 UL, WERer v
EEH“ T DR ERERE, FMHOEICED L ELANC DINNETHDHIGHNZ . &

W RRAE, FRILAZWEGHZI W, ERT— 5Lﬁ)€%ﬁwvﬁmE+%K%th6.
%@;a&%ﬁu, iz & < s IR TRl T L 2 BE W T TR E &M F X2
ZenTEhE, FoRMEERVWEZELLND. ARIEZEO LI B EEERAL LTV
[14][17]. Z ZTiX, SARS OETFT—F %54l LT, HEOTHTTLVEZAMNNNDEZ LT
FREEEEIZ AL L BB Dnik A b

2 FHEETIL

AMFSE Tl Primary 72 THIET /L& LT, SIR €5 /L [4][10][13], sODE €7 /L [3][7], statistical
truncated(FE5 H4T HBI V) 5 1 [2][5]6]1[81[9] 3 D& N 5.
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LT, &Z25 FW’“T”D\%@ED e A2 AD BEMERE LV, 78T A—FHEZI0]
W FRATTIWCET &5 Best- Backword Solution (BBS) ¥ [3][7] & /I 5.

2.2 sODE E®TI/

SODE & 7 /LILATE e SIR EF /L0 & 9 7 multiple TrE72 <, single 72 ODE €7 LV THDH Z &
FEWRLCWS, MH 2B 2IRERE G(r) & Lt x, —bnYRF v 7 S
KINT DG TRREUTOL L N TED

d B exp(—(t

- t —
dtG( ) o 1+exp(—

—u/o)
(t—p)/o)
N

G(t;u,0,B) = (14 exp(—(t— 1) /o) 1B (23)

T IZTRNTA—HF u,0,B XFNF I location, scale, shape 2EX T NTA—FThHD. £/, N
RHERERTHD. T A—FDOHEICE, SIRETF /L EEREC BBS i [3][7] 2V 25

G(1). 2.2)

2.3 statistical truncated €7 /)L

FHU0EAE ¢ &L, TRICHIERSNMOSMEALEE LT RIbe AT 407 \TEQ%Z
F(t) #0ET 5. Ty 56 T; OX[E % grouped data & L TE Y VY, ZOXE TOBREZ n;,
FETO group % r e THIE, AEEEEBIZLUTOLIZRTZ N TES

Lo { S ey

1
F(t:u,0,8) = . 2.5)
G0 = G ep(—(—n)/o))P
FRIEC k0 T35 A — 5 TR T, A SRS Ay 13 Ny = (S0, mi)/F (tr: 0)
MERDAZ EDTXDB

logL(6)

3 L-plot

®F T ABYYEDERNT — 2 BNHRE XD, NNWBFRETLVOSET /ST A —ZOHE
FEZITH. KM 11ELSARS EF —F D HY) 0 RERFFIZHEE L7z statistical truncated &5 /L 4Z & 57’
?ﬂlﬁﬁ?/f YERLTWS, ZORPLTRAMEOERmZHET 5 2 S 3Ly, 22 TAUEE
H%wnwﬁTif@ﬁﬂ7~&ﬁbﬁbn77@%mﬁ%wATL 7D/FT7Lﬂm
%%Aj‘é X2, 1580 T IZRITF 5 Lplot R LTV, TXCTo LYY R
LTL-plot L7=bDNBX 3 THD

4 Prediction on Predictions, PoP

RAE—RZTNOENTWAETRETFT VIIEL(FET DI, ERSOF PSR LRVNTHlET L
PRRT A LIESEFIZE LWL, HIZETFHEETLABC®S L, FHIETLC OA LT FH
MTERNTF—ALEZENE. HHVETHET VB L0 L FHTT VA OHFMEEDRE
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SARS spread prediction
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T (1 DT HB) D (H) (T TOFTHY Y 13fH)

ENTEOEND FHT, JOr—ATETET LV BOEFRRWVEREZRAET 5055, 22
TANIFETIE, Lplot Z/NNDHZ ETHLND, FHUITHESTOHLWAFEZRRTDS. £h
i, TCIERL TWATRRREEZ AT TES 2 L THIZRTIKREMEIES L5 B
THbH. AFETIHEAGTEFIZET 2 - FRO7A4 77 2T, £ 20, R 07590
ERICBVWTEHSNAEEET LS Lplot 705, L0 LWEFZRIRTAZ2ETHD. 2
ALIZITHE RS % ensemble method /1145, #LTH 5 —223%, R—DEF/MIZLS L-plot
G U THREEEE 7 1 T4 7S, ABRELNSTHAS S Lplot fE%Z TH3 5 Decay
Function Fitting TH 4. ZHL %R T D, LD & 5 ICEHOTHIED: &7 /e TRAMEZ KD
% Z & %, Prediction on Predictions, PoP & FEA T\ 5.

4.1 Ensemble Method

IF CRREHFESE p 28T AEHOEGN L F A Z L THE LN POEORE 4.1) LT
L. MA4Tp b PORBERLIEKTHSD, ZOREY p>05DIZIEP>p &5 LDy
7»%. ensemble method X, Z OZHIFOFEEIEL LA-RIETH Y, Z i ensemble method
HMEZRL TN D,

2n+1 2n+1 . .
P = Z ( ) pqurH—l—t' (41)

]

X 4: p & P DER

ANFFETIE, SARS EF —ZIZxt L, SBIZR Uiz 3 2O FEE MW T HE) 0 ER - T RREE
ExEHEHL TS, M513%0 Lplot DETHD. 22T, 3@ L-plot D 5 LATVMEEZFH L7
QIEDEMEE LI L AE 45, #1203 800, 860, 1000 DETHIIE, 830 % ensemble ME
ETA EFE3OCMEDELMEL, mean DEE L T2 ZTiEEX 5. XS5 755 ensemble 38 L
mean Ik o TEHHESNEEZ 7oy FLEKAK 6 THS.
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L-plot (Primary 3 methods) L-plot
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4.2 Decay Function Fitting

ATfBOR 6 L0, BRBRAESIZZ5z o T, K TIED L-plot DEIXERDOKEELDHF~
EFoTETWRTIPRTENS. _n%l\l//l\&b‘iz L-plot iz LA —7 T 4o F 47
2179 ZE TEBROKEELZ L0 RHEBTELNRI D TITRWrEEZRD

T 4T 4 T EAT 5 72 8>® Decay Function LI FO (4.2) &9 5. ::’Cili?'?ﬁlJT-%@ ID
L, a,b,c IEHTHD. KFTIRIZEB Lplotizxt LT, LV EL T4y TF 4/ T5L97
a,b,c BRI H. T ORI mm AN AR (4.3) TH D, ZZTRIXL-plotfE, Ridd; D
PRI OF 0 ZOFHIMEOMEN /N e B LD a b, BEREFET A, £, FTHU0IERNS
HEDBCONTHWVFROEENZ/NELTH70dis, KN@4) DETELEMKLTNS. 72
Bp=0D5EHE, EAORZEIRIID

di(t;a,b,c) = c¢;—bexp(—ajt), 4.2)
1 & . -
5 = \/ Ly ko) - RO @3
t
Ly
e z:l(r/roﬂ' @9
[%| 7 {Z Decay Function Fitting P& R LTW5S. HOFIBUD KRR T £TIZELNATWD

L-plot Z/IWTC, =77 497 47 %175. N(4.2) Jz b

limd;(z : a,b,c) = ¢;
1—00

L 72A 2 75, Decay Function Fitting (23T ¢; OENS T T%& i @ L-plot % I FED T
RIS T DB E 722D, M8 BETU 91, M6 ic%t LT Decay Function Fitting 217> T
S TR Lplot T 5. 72k, #NENEH p=0,1LLT\5

5 SARSET—AIZxtL T PoP Z#EA L f- & ZDFRIFER O

MJ[ T, BREORHEB CREAKEMEZ TRITE500E 2 TWS. Z20b5 FRIKEE
ERANI T 5458 & LT IRMSE &3 AT%. # LT, SARS &Z%Mﬁtﬁﬂf’.ﬁ 88 HEm 35 b,
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. L. L-plot after Decay Fit. (p=0) L-plot after Decay Fit. (p=1)
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5.1 rRMSE
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