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Abstract

Because 70% of land in Japan is mountainous, typhoons and heavy rains have strong impact.
Japan has many areas that are vulnerable to rain. Thus, uniform rain was common in the past
few years aside from typhoons. However, in recent years, because of the phenomenon of sudden
change in weather, localized heavy rain falls frequency, and water disasters are starting to
become huge. Since this trend will probably continue for a long time, the measure for water
disaster caused by local heavy rain is urgently needed.

In order to save lives from water disasters, it is must to start evacuation while the rainfall is
not too heavy yet. Localized heavy rains occur randomly in quite small areas. However, weather
forecasts are predicted in each unit of municipalities which are too wide to represent conditions
in small areas. Therefore, it's difficult to grasp the high risk in small areas by current weather
forecasts. One of the effective evacuation measures is that municipalities and residents should
grasp the rainfall conditions around their current location proactively, make an appropriate
action and judgment through an estimation and comparison of past experiences. Thus, the most
important method is that “Grasping localized rainfall on real time”. The main contents in this
study are following 3:

First, the infrastructure sharing the data of X-band MP radar that realized the highest
resolution in Japan and frequent data distribution was developed. The data volume of X-band
MP radar is larger than the conventional radar, therefore, there are performance issues. These
were solved and the infrastructure was published since 2015. Second, the method for data fusion
of X-band MP radar and C-band radar was proposed. Since the waves of X-band MP radar are
short, the electric waves of X-band MP radar may be attenuated or lost by obstacles. Therefore,
there are many areas outside the observation range of X-band MP radar in Japan. In this study,
as the purpose of complementing data at the areas, the new method for the data fusion with 2
radars was proposed for grasping localized rain of entire Japan. Finally, the method that
estimates the localized rain using SNS information was proposed. Although the physical
observation devices have limited installation location, I regarded people as "moving observers"
and proposed a method to estimate rainfall information from the linguistic expression of Twitter
which is one of the representatives of SNS. As a result, the estimated value by this method
matched the observation value of X-band MP radar with high precision and proved the

usefulness of this proposed methods.
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D, R,

D7
Tweet 23~ RERN OIS AT FAE HIAS &2 7R 720 Tweet 2 BRI
DHZEMA[REEL 7o TN A.
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4.3.5 A% Tweet OFEEEIZEET ARREE

A% Tweet ORI FIEIZOWT, 2018 DT —F ZFIH L TR EEMGEZ 1T -
7o, ARRRREOXIGAE, JeATHEZ R U TR U 72 HEE AL 1 Hds L OhiH &
7 Tweet DNED EMEMNETH 5.

9, HEEALENEROIEMNMET, 2018 DO HBIOHER) Tweet A HZ W
2018 - 9 HIZHIF B A %) Tweet (Bl 507 £F) ZEITHRGE L7, MEEATESE LT
&, FATARIEIC K D AN S v ArE S R (GREEERREE) & Google Map 12 J&BA
L, YALED Tweet DR TIHATE —H L TV D 0y (VA F 7 DIGE L Tweet
DRTIGFTO—E, LTI X DHEE OGS G OF L TH D Z &)
R LT, T OREREFATHIRIC I T D HEEALE T AT NSO X 55 BAL T
# 5IRT.

£5 HZ Tweet DM BEIFHEE (20184E9 H)
X5 WG | TEAME | PSR | Precision
OHAET 64 63 1 0.984
LT X A HEE 443 415 28 0.937
N—Z T — RIZ L HHEE 0 0 0 -

FSOLBY, FATHIRIC L VAN E - HEEMEFHRIL 0.93 UL EO &R
FEE/DLRER L IRoT-. DA TN L0 IS AT HE BN E T L sk Rk
EREonT. JETAHRIC L VNS HEMEBEF R BRBE L S 250,
Tweet NICHEEDOGFTOLFRNE ENDHHEIT, Tweet AR 33571 & HEENLE
TEH A —B L2 W BRI A S BAFEE L2, 2, RANCHEL L =54
THEEZHEE T D HATHIFEOMRRIC L 5. 72, N—Z MU — RIC kB H#EEI
FATIHE I BB CThH v, AR THHI I oTz

LLEDFER NG, R—BFNIAET 20, BFREEICS 2 528X &
EBEZONDTD, FATHRIC L A HEEMEFRIIERBE CH L LEE R 5.

F7o, AERGELTZ 2018 42 9 HIZBIT 2 FpI2 2T 5L, XRERDA
% Tweet BUL T A 7 fF& D Tweet IZRET DIHEITHEAK 8 fFIZIER S
7o UL RIZ X0, AT ORI AN X 2 #EENLE G L m O IERENE & X5 Tweet
BOIERKICHENTH D ittt ons.
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WIZ, BZh Tweet IZBIT DFRIENE DO IEFHEIEICOWT, Tweet DLW E
B Q018 4E 7~9 H) OF —ZIZ XV GEEIT o 72, U7 — 2 WML, 7 H
ZIEVE BARZER (TR 30 42 7 HZE ) ) 34 L, 8 HIZIEBERIEAENY 1951
ENLOMEE E2FRB L7220, 9 AlZiTm@t G ic R EL L6 Lz
B 21 50 EREEFEICE D, 2018 F O RN BIE Tweet 2% A7 3 fr & 72 o7 H
Thd. ZOMRER6ITRT.

# 6 A% Tweet DNFIZBE T2 E Q2018 F 7~9 A)

A F:FBE#E | TP | FP | FN | TN | Precision | Recall | Ffi
Tweet
()
7 H 14605 340 24 | 1667 | 12574 0.934 0.169 | 0.29
8 H 12144 349 19 | 1043 | 10733 0.948 0.251 04
9H 19612 461 46 | 2336 | 16769 0.909 0.165 | 0.28

% 6 @ Precision (H&R) 22T 5L, FHLT093 2B TWA. L
L, INfEZZRT 2 &, o THIM L 72 BBIAS BAAE L, ZOEEIT3 »
HE O TH) 9% T2 o7z, ZORERNEZMRIET D &, Tweet PIZEHIEMER] O
SWVEILERZREN, AROFFERA L ITTEHS 2000 LTHo72. 20D
&9 e RBUTITIHA 2 (MR EDRNEETH 5720, BUIRIT TRELD A B L) 72

(N Z B FEARRE ) Tweet] & LTI D 21520,

ZDE DI ST Tweet LD LV, Recall (FFHLIR) Bt
HEIT S F AW, LovL, ARIFFRICET DB E L~ L OHEE TliE
TH#AHY OIEMMEEZ B L T\ 2720, FEMEICEEENE LSS Tweet (THERR
ECHRRT D ME RS DH. DFE D, ARUFFETITALR) Tweet O IERENEZ S/KHEC
Gl& LT 52 L (Precision D S) Zhe b EEM L, SR 2D TR IZ
BB LT, ZORESR, H%h Tweet @ Precision |34 D 3 » A CEkgE o E %
AL, MWIEMELEETE. o T, T 5D Tweet IXFERTRE L~L D
HEEZRERUIAT O 1o DA TH L LT o s.

A% Tweet DFIHHZATD LRI K Y RFLFPHOILK  (Recall fEDM F) 1E7]
RECd 5. Precision & D/XNT U AIEG TRV, FERAEREE LT,
HHIE OWEZ AT LR b 2R E R Ex B THRnw e+ 2.
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4.4 BERMEHETT LOBE

K7 va T, HEESERBD ORENRE 2 RSS2 7 VO 1E % 7
T 5. £7, Tweet WIZHE ENDLHEESFERBLD R TRERNIRE O L ~/EIZ DUV,
WFED Tweet & X /3 K MP L— X OfE (BERIREE L ~/UICHUR) Z2E L ClRA L
7o, ZORER, HESHERAMBICEAICHET L L VVEEZBIET D L, —ED LA
IEDB BRI SN D HEESIERB L, 1~5 T THHRT D L-VUEICERH D HEES
SERHE, HESERBEIOREND L-YUEIC—FEOBB N H 5 Z & RbioT-.
D7, HESHERBE YL SERO TR IS U T 3 20 Category
WCHBEL, LV EMRHETEEZRITTo2 8 L (R 443).

BERRTREE IZIT KA L C 2 MO A ¥ — L BIEET 5. BERMICIE, M6 E
— 7 MR T 5 TR E8)) &, KPS SBIZREWBARH S [FRHiRY
BREH) ThHDH. Wo T, HESHERIANOENBED L-VUEEZHEET 25E,
BEhzaBE LA NE L EZ 5ND. A CIImAE O Z 25720,
Tweet DFREIFA] & YFZHEAIRTHE ISR A L CWOEZERBE Lo Lz, £ LT, #E
D Tweet & X /N2 R MP L—X ZME Le S HHEESFERBLOR T REREE O L
VB L OEEME A 228 L, BRI [Category), [HEESFERDL BIO TH %
WRLTHENREHRETT VAR L. At r v a o TSR B2
5.

4.4.1 Tweet /NI RIBRERDOB Y AL

— AT, Tweet BIGREICITI A EIC L 2RRENE LD, Z D70, Tweet &
AT H XN FMP L—Z 3R ERLEEOT —% DR TR L, HiEE Z
LD X N R MP L—F DT =22 EG0H0ENH 5.

AAFFETIZ, Tweet DFEFIIFENRDLOZLIZHERR SN D LB X, Tweet DFEAE
A & BERNEED B — 2 B & O35 % BFE L C S AR RS O 2 R % = &
L U7, BEEFIEE, 2015 450 B dHIR O BRI Tweet (133,254 1F) 2054720
Tweet ZHiliH L, 5% Tweet IZXJEd 5 X /3 FMP L—4% (BIERZIA5 30 43
W) L CE— 7 EORZ Z TG L, Tweet FIEREZI & D% 5 /BT
HE LT, Z OEFHERNEEICED DA (%) &K 36 ([TRT

61



%4
gﬁ

=]

=
FHL & T B8 E L~ HEE Bk

40
35
30
25
20 17
15 SR 1 11
il
0
0-5 6-10 11-15 16-20 21-25 26-30
TweetFHAE R4 2> & O S FE R (47)

HEIK (%)

83}

36 Tweet FEIERZ] & RN E— 2 DRFHZE

X 36 |2 LD &, Tweet BARDKI 3 0D 1 IR E—27 15 5 3 LUINORETH
ST 5L EM S LA EIE A U, DRIRERROME 2 Rd. £72, 30
DETHD c‘:ﬁi)“%ﬁﬁiﬁl W EAPRONDD, ZHOIFHIOBERNEENRAE L T
WHRREMEN B Z BID. ZOREREMND, Tweet O/RTREROZ 13273 Tweet
FAZREZ B 5 S LA u%tpﬁ‘éfhﬁﬁb)ébé EEZD. L, &FIichH
D HENEIE 3 B & PRI m RN o, KL e D TRIEREZID & K

0 ICRAELBNT — 2 2EdRET L ENHE EER T2 2D,
AHFFEIZEBNT Tweet ERET 25 X N RMP L—& 5 — X% [Tweet R3]
DO 10 IR AE LT X N RMP L—X 7 —% | 55,

4.4,2 HESTERBLINAVFW L—FF—F LBE

ABFFETIL, HEESFRRIEI R S 5 EEROBERNTRE O L X /3 K MP
VX DOMEOEFEFET L THIEAREE BX 2. > T, AHZETIE
HESERIL M ED Tweet & Y454 Tweet IZKHET H X3 KMP L—&F
— % (BENTREE L~VICHAR) ZIRA L7, DR, Z o3 Ak L OHERE R
AT 5.
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F9°, A% Tweet Z i L, 473% Tweet fHICIRAXT SR E$5 X /S K MP L—
TS EBRIEHS (X N R MP L— S 55T — 2 DTk 10 43T
L) BGT5.

WIZ, ZRHOD X 82 B MP L— 25— 5 )6 Y% Tweet \IZ5 N D HEE 576
BORTRRRE LSV ERET H. ZOBELREIT 3 ¥ — a2 st L.
REOICIE, WL EERIEIH O X X2 R MP L—& 5 — & O3 E £ U2 Ol KE,
TEE, QMLMENOHFT 2. 5L LT, UMW BLO T5W] OF4
37 12T

Tweet F#Z:10:30 [/Nf Tweet %) - 11:10  [5i/N )

XRAIN XRAIN

] i LL REZ) & Lok
10:30 Imm/h 1 11:10 25mm/h 3
10:29 3mm/h 1 11:09 29mm/h 3
10:28 2mm/h 1 11:08 25mm/h 3
10:27 1mm/h 1 11:07 37mm/h 4
10:26 4mm/h 1 11:06 34mm/h 4
(LLT, &) (LLF, &)

X 37 BEEREINO XN KMP L—& O L~UUiE

ZITH3T BT 5L, VW) 25T Tweet Ik T 5 X /3 K MP L
— X DRERRIRE LU TR RN TR T TL~Ur 1) TH Y, Tweet 5O
SR L~V EREREO~OD N T L 1] Thd. EoT, #HES
R VNN ORTHBERE L ~NVIZ—BICEES. —F5 W) 1%, KW
FREE L~V DOFER N H L, BERETHLOL L4, QL1 3, @QL~UL3
L) —BIZFRETE 220,

Z D78, HEE S FERBUE O RENIRE L~V O R 2 A B CHEEHIITRRGES
H. —HlE LT, DI TEER) OFERITENT 2015 4 8 A OF%) Tweet %
BT E AED T Tweet FHICBERBE L~V &2 L2, 2L C, i L72F%
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MIRE L~L % A CEF L, 2FRICBIT2%16 4% A Mtk E LTERLE.
T OFRERE IO Tweet THOFERRIRE L ~L DY L L% X 38 1R,

RANEEN E 3550

B+ IRF A L~UL EED 1537 LUl
2015/08/22 14:16 1 2015/08/14 18:40 4
2015/08/27 09:49 1 2015/08/14  18:50 1
2015/08/27 11:00 1 2015/08/14 19:03 3
2015/08/27 11:07 1 2015/08/14  19:06 3
2015/08/27 12:33 1 2015/08/14 19:19 5

(LATF, &) (LA, )

H R F R R

LoyL 1 100 % Lol 14.7%

LrUL 2 29, 4%
LrUL 3 32.4%
Lol 4 14, 7%
LyUL5 o 8.8%

38 RERNTREE LV OHEESFEREA - HBIER 201548 A)

201548 HDT — 2 Tl /Nl) 12384 Lo BENTREE L~WZHNART T
V1] Tholz, —74, [ZEWN] TiE, M38 DY 7LD LB ERRE L~
ML TS, 20154F 8 H Tl R E o Te L-UVEIL T~ 3] Tho
7oy, MEK A CORERHERITN 3 B LK<, TZN) ORTREMREE L~ T
UL 3] ERFET D Z L ITEEL V.

WIZ, ANROHEESERIL VM) BEIO [5/M) 1220 T, AR CoORER
ROERMER ZFHE L2, ;BT — X 1% 2015~2017 0 3 FEFOFZ) Tweet &
L, £HCleb 2 < HBLUTZBENTRE L~ & S5E LU BRI D 281G %
AR IR LCEL, HBREERTIORT.
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#7 BERRE L -UVEOERMEE(2015~2017 £F)

/N il
LeyLr | A R R Ly | H R

(%) (%)
1 A LUL ] 100 LUL | 50
2 H LUL ] 98 LUL | 67
3H LUL ] 100 LUL | 100
4 H LUL ] 100 LUL | 71
5 H L~ ] 100 UL 2 54
6 H L~ ] 100 L2 62
7 H LUL ] 100 LUl 3 52
8 H LUL ] 100 L UL 3 48
9 H LUL ] 100 LUl 3 62
10 H L~UL ] 100 L~UL 2 56
11 A Ll 100 UL ] 100
12 H LyL 1 100 LUL ] 85

#7TlE, VAW OFERIRE L~ WE2T TL~uL 1) 2R/, AR E
6 96% U ETh o7z, —J5, TZM) FRERLV~VEIC 1~3 DEXASH Y, BIZK
X\WMEZRT 72 EOFFHN L EBPHRTE D, ZOMENS, R TIE, F
FERBINOHEMEEZ —BIZRDD L0, BEOBEREEO 504 THIE LILE
THHBEY EREEOHEEZ/LND LB X, ZOMMLORIEXTA 1< )
MEZ DD, T T BHEC 2 D IE0GEOT — 2 B30 7 <, ZEHif 7R
MR A B DR AR Z 12 W 2O 78, AR TR E OfEE ¥ %2 TH |
EL, BERIRE LS VEHET HET VA HEESFERI & TH) 2EFEL L
TSRS L 295,

F7o, £TO TN F, B8 ADABRERLERME. AFZETIE, =
D &5 7 A HRERUE R MRV HEE SFERBUIANC L DB EDKREVWRELT
bv, —EOHENEL TE DA ITHEEME & Ll S e &Il L.
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50%LL B SN HEE
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ERGOSHERANS [HW) AR SND.
E72, AFOHE S

= A

EEUL, & A O H IR RS

RBUZRET 5. 2T ERRFEFAOYE, 8 HoHE

FEUIEI M O A% Tweet 12 X 0 HEEE UBIHREA D

Frifz @ ie 7o, MHIROBERRGRE L~V HEEIZIT AW 720, Hills L0 K5

DAERLEHADOKE (F3) ENEALNDZ &b,

T LFFET 2 & 5.

4.4.3 EFINVDER

AW I B FBERGRE L~V OHEEE T /1id THEE

#L LTHETS.

1}

=

FBUTHBCHAL

BRH & TH &%

2T, HRNOSE LT L-UUEN S HEO LB EZEET AHI2ITRD 2 Fl
DIFENREZBND.

(1)
(i)

- T,

[l H N TR D L~ E
[FH N THRAEZ 7R LU fiE

s =

HEE SR

FKEBUE - HEICEERTRE L~ EZRET 50715 (LT, THE

TEMERE/NNF — ] EFES) 1, Tweet AL TO X /8 K MP L — & O&EE 7k

(B3 "z =) L AEOHEE

=ZhH
= A

OB DOETZLL T A~FE D 6 82— %E%2 7% (F8EMH).

RBLELLO LIVEE T E Q "2 —V) &

#8 MWEMERENNF—
XRAIN Dij] H W &
2PN g fE
e KA A B
LA fE C D
SR A E F
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ER LA O T2 BRI L~V HEE Tk

T, HEESFERBLO H BIRERCLERIC L0 fili/ N2 — 38R D Al REMED S
ZHND. ZOTDARWI T, AN TR O 2 TOHEE SFERBLE 2015
~2017 -0 H AR OFEMPEE Z HKHE L L TLL RO 3 DD Category (257
#HLz (FIBH).

x99 WESHERIOSE

Category 1 | 95%LA L 63 75 CINRN, ZEM, 53V, AKFED %)
Category 2 | 85%LA 1 95% A | 12 3F (FRERN, BV, KRi%E)
Category 3 | 50%LL E 85% A | 10 38 (ZFME, LKV, HHNS)

£ 9 O Category | [ZIFAFH DO VEIERIRILD LIV | D55 & R~ HEE S7h

BMETEENT. LrL, FRENLL2 L EORWERZ/RT Z EREN
HEE S RER UL Category 2~3 [T/ HL S 41, #HFIZ Category 3 TlH L~V 3 UL %
RIHEESFERBNZ V. ZOFRERND, BERRED/ NS WHEE 5B RBUIREN
FREE L Lo A IRERC R 23 @ <, BRNIREE L~V 2 RE— BICHEE FTRE & B R
b, —J, BRHBENKRE LD & ABOERICLHNNTOENEL D,
e~ T, RUFFEDE TV TlX Category B ICHEEER E ¥ — ZREL, HES
e B - ARIORREM HEEM) 230E L.

4.4.4 HWEMERE Y — DORE

K7 v a T, BEIICHRE LTz Category B OHEEMRE/ & — v & Y
FrE FIEZ RS,

£, 2015~2017 FF ORI BE Tweet (7F 386,357 1) 2> S L 72 A%) Tweet
L ZRICHIET B X 3 K MP L—¥F— 2 ZRI L, % 81T A6 /84—
YOEFETNEME L. I, 2017 FOHL) Tweet (78,988 f) ICETDET L
ZHWAL, BONHEME X N FMP L—XOERFEZRE L. ZORE
FERAZF 1017, £7-, Category ISR bEFEE & MR- 7o/ 8 — BFK 111
Y
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K10 —BROFERTE (2017 £F)

PRE— HEESERBLOSHE
A 0.892 0.765 0.642
B 0.812 0.701 0.572
C 0.941 0.804 0.785
D 0915 0.791 0.658
E 0.988 0.829 0.731
F 0.974 0.804 0.677

X —EeR= ARN—EE / (AR —Bd3+ A WA —8440

# 11 Category B DHEEMEFRE/ N Y —

Category 1 Category 2 Category 3
INE—2E | NNF—VE | "F—2C

4.4.5 Tweet Iz BIT A AOBEDEE

ARFEICRT 2T MTBRMIRZ 5 & L, Hll ek % Tweet DEEFHHL &
L7z, Loa L, B2 Uk & 3256, ADD7RnR IS
T8O Tweet MBS S, FHHIOFE AR KT L-ULERE L 2D T 0.
ZOHE, YL VLI AO DD NWRORK E ST RIKOREE 2 T 5 Al HE
WRHD. WE-T, LYULEREDORL, HIREAKRTOEFFEREFRONOKE
EERLCHELSIT 2 LEEHRROMEBEZIT) ZEBNELEZD. 207D,
AHFFE D ) C IR bl 2 20 L C A7 A%, BIEHIIE Tl o Ll & W s Bl
T, MRELTCAABEICL2BEADTOZEIIAEL L. LarL, filzx
X, A O AL RIS, O & B AR & ORI B e D Mk TUE, §X%
WY HE A COER & N DB EOFRE 21T o 7o 85 & TRERMN R Y, BEOFR
BB T D RTREMEDR B 5. Z 0% A1, EEHEALZ kR Ccix/2 <, Rild
DWVTREEREEZFN L7 —EDORSFEICMOME LT LNARIE S THHDE
ENBRMLEIZ R D B LND.
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SREERBLE AT AR LU E Tk

[= s

SENIANOEEOBE L REL LR, 5% OMBIRIZIE T 5 LUV E % i
Fr, 25 L UCREERIR O T — X 1Z%F LT L7z N DI X 52RO T
JEFS Z OV SR & AR

F9, BRSO N DBELFK 12 F2 D R, ZoRESBRTL L, HKE
WA UL, HBRM TR 20 (5D ZENAEC DL F[01H 5.

#F 12 AOBEICS g

B4 UNEE-D:AGNG | JX : FHEE
HOR 6168.7 1
) 3771.7 1.63
BE 1913.4 3.22
TH 1206.5 5.11
K 478.4 12.89
S 310.1 19.89
N 308.1 20.02

Z 2T, #Et EOGBEECELEN D, LoULED Tweet O EFHRHHNR DO A
NEEIN U TRy LTSGR OREBLZMAE L. UTFICRTRoL By, otk
. (RX) 1%, Tweet ONZEFH GRERRE) 105 U7-# R X O KX 1T A A%
FEVTI =T (R 12:0X) 2 CCHEMETS.

RX =KX XJX3% XFE 12 B

5y LT U IS & 7 VA TR Ui 3, BRI OB MmN S LR
RIZBEROK) 6% E T, - T, FREE—ERH ADEELZEEE 5
BLEGE LIFTED LRV, BRI KRR 2R LA DR ZEN D72
WZENBHO—D2EEZLND. ZORENS, BRI CIIADBEEICHED
RN DI =), ARIOIZETIEBE L. LnL, 4%5IHE e
TIREEET DB I3 CTRIBAAE 21TV, U2 ERT BT (R5I14) 24 5.

(2

D) iBE et R TRk 27 FEBFE (N0 FLAREFHER) |
http://www. stat. go. jp/data/kokusei/2015/kekka/kihonl/pdf/gaiyoul. pdf
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4.4.6 BEWBEHEETT VEEFHEOELD

AT T INVOMEZBIET 5. AT T /113 2015~2017 40 3 4[] O RN B Tweet
(31 386,357 1) BLIOX N RMP L—X ZFIMH L, G RO A 2 R
LEMBELRLETNE L THRE L. MEFIHZXROO~DOD B0 L7725,
72¥, AW TR MR A x5 & Ly, AMEFIRXaEItmTchHY, i
L OHIEAL TIT O W& T 5.

O STV CHESERIEZFET .

@ WED Tweet £ X N FMP L— X DOEFEEZBEL, OOHEESERE

O HEERLEREZTET D, 28, X3 K MP L—F OfhH#iBH T

Tweet FE(EFRFZN NG 10 ol & 5.

QDRERZ FITHEE SFEER LA 3Category IZ0FA L, & H O H B E

M 50% L EOHDOEFIFTS.

@ WBED Tweet & X N2 K MP L —F OEEZFIH L CTHEEMRRE D2/
=BT, YOI RE RN = RRET D (RFFEIC T
HRENZ—IR N DEEBY).

©

4.5. BHAKRBIOEE
4.5.1 2018 FFEDFEHIZRIT HERME R

4.4, THEFELIZET V& 2018 FOHEGNIEM L. FIEIE, 2018 FORERE
H Tweet (139,694 1) O H%) Tweet ZHRFE L, T HDEZ) Tweet ICAKET L
AL THONIHEEM (BERRE L) & X N K MP L—# OEEHE

(BERNBREE L-OVICHUR) Z2RET 2. MG LIERER, —BL 7 Tweet #% H B
A CHERF L, Mi%H O AR Tweet & OFIG (H BIPEE—EE) TR L7z (3% 13).

7 13 D% Category DRIRIZ HD LFIGE ST 5 &, Category 3 DHEEF 76
KEDEIG RV NEE—BERPE L, BEHO—ERIUET L TWD T LR Dh
L. L, —EBEROAMEINL12 v A9 » AT09EERY, FRFEETYH
093 Ziz, EEMICEREORHRNEFONILLEERD.
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#£13 AETFTNAOHABERAER (2018 4)

x5 A —EF RO Category D RRIT 5 8 2 DEIE (%)
H#EY Category 1 | Category2 | Category 3
1 H 0.952 95 4 1
2 H 1.000 98 1 1
3 H 0.974 97 2 1
4 H 0.860 88 10 2
5H 0.910 82 14 4
6 H 0.988 80 18 2
7H 0.908 52 22 26
8 H 0.843 33 34 33
9H 0.877 49 31 28
10 H 0.900 67 28 5
11 A 0.977 96 2 2
12 H 1.000 99 1 0
) 0.932

4.5.2 ETNVOBRERFEICETIEL

4.5.2.1 EBAE

RETNVOHRERTHD [H] BELO [Category fDOHEEERE /N H —
V] BEERVGEOFIELERL, MREROVNEEREZFMT 5. BN
WZIE, WOFEBR 1 BLO2ICL 5 BRERET ML DHHER & g L CGF
i 5.

FER 1 AR ETHEESFERABII —EDO L IWELRET 5 H1E

FEHR 2 © Category NN T HBOHEEERR E/NF — 2 T UMEEZRET

% Jik.

FEER 1 TIL, 2015~2017 D% Tweet N HHEESiERBZ IV L, 10 5
D X /N K MP L— X OBIED b HEE S 5548 O R NIRE L~ & ik
EL, 3ERGEN LI TR E 72D L-YVEE YRR S iR B
ETMEELTS.
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Wz, EBR2 OFIRZLR <D, £ 10 OFER % Category BIICETITHE L
TR —BER OB REE 14 1TRT.

14 —BREFEHOZ — Rt (2017 4F)

A B C D E F
0. 866 0. 843 0. 926 0. 893 0.933 0.928

£ 14 2BRT2DL, RZ—UEDO—HENRLEV. (it-oT, £ToOH
ESERBIDO L -UMEEZNNZ— BEICLIDVEREL THEBRL.

4.5.2.1 ZEBERBIUOER
2018 DAL Tweet (K EBRICB T 2TV 2HA L, BHoNT-HEE

BZ XN RMP L—FOFEFEERE L. ZOREEHR 1517

#1565 EFNVOLRMEEFEICL B —FROEE (2018 £4E)

XA FEEr 1 ES7 ) ARET )V
1A 0.902 0.948 0.952
2 A 0.988 1.000 1.000
3 A 0.912 0.952 0.974
4 A 0.688 0.841 0.860
5H 0.782 0.880 0.910
6 H 0.891 0.961 0.988
7H 0.640 0.766 0.908
8 H 0.582 0.712 0.843
9 A 0.613 0.743 0.877
10 0.722 0.877 0.900
11 A 0.862 0.965 0.977
12 A 0.971 1.000 1.000
Y 0.796 0.887 0.932
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