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Design and Implementation of Notification
Information Survey System and proposal of
User-side Adaptive Notification Management
Method*

Kenta Taki

Abstract

Smartphones that can add applications freely are spreading all over the world.
By 2017, the number of applications that can be installed is 2.1 million pub-
lished only on the App store, and users install many and diverse applications
according to their purpose. These applications have a notification function to
notify the arrival of information. Some notification functions are invoked peri-
odically, while others are push notifications sent from information providers. In
recent years, the increase of notification causes the problem that the user do not
noticing important information, or not seeing any notification at all. Therefore,
many research on notification optimization by taking the user’s state (context)
into account have conducted. One of the famous studies reported that the click
rate (CTR) can be improved by detecting the motion to the user and notifying
them collectively when stopped. However, if all applications are controlled by
the same notification timing, interrupt timing will become concentrated and the
effects of notification timing control may not be exerted in the future. In ad-

dition, since the installed applications are different by each user, it is necessary

*Master’s Thesis, Graduate School of Information Science, Nara Institute of Science and

Technology, January 31, 2019.
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to control notification timings with taking the behaviors of all the applications
installed on a user’s smartphone into consideration. In this thesis, we define no-
tification timing control that considers the behaviors of all installed applications
as “Adaptive Notification Management”, and conduct the survey to clarify the
diversity of notifications received by developing the system that can acquire all
notification information while excluding privacy data. We also report on experi-
mental results using actual data collected using crowdsourcing. Next, we built a
model to estimate whether or not the user clicks on all the recieved notifications
from multiple applications. We excluded users with a click number of notifica-
tions of 50 times or less during the experiment period of 2 weeks from the data set
and evaluated the estimation accuracy of the notifications actually clicked. It is
found that the estimation accuracy is greatly improved by adding the number of
unopened notification counted from the last notification when the user performed
the reaction to the parameter. From this result, we can say that a timing control
using the notification behavior of all applications on the use-side is an effective

method to improve the clickthrough rate (CTR) of the notification.

Keywords:

Notification management, Mobile application, Adaptive computing, Context aware-

ness, Interrupt notification, Mobile survey system
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B=a—A7 7V % news, KT 7V % map, BENPSD I =R T TV RKR
1Y 8T 7V %% shop, Android OSHZRD T 7'V % % system, Google chrome
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# 3 FEBRG R

IHH RS

KT — RE 95,910

iV ZAS 68,261
EUIERES~4 27,649

WEIZ D v 2 (B 3,506

H— 0@ KR 12,490

I — 7T & ORI 3,643

WY 2> a v BINER 42 C D ATHI Bk 92

AT — R A= 5 DHIFR 5,144
AT —=RAN=6DETHIKR | 2,677

BHINw r— Y DOEH 83
BWHIF ¥ > %)L OD Ban 6
BHIOXRA LT T b 8

DEIRTIIYFT TV %% browser, F ¥y al APFET 7V %% payment,
Google Play Music X Spotify @ & 5 72 EF#7T 7)) % % music, Bas7 7V % %
phone call, Strava 72 ED XA T 7 7 ) RM@EET 7V % % lifelog, & DD
T 7V &% other LREFEUDFHD T TR o 7.

RUZHT IV BOI—FOFMET 7> a viieERT. AvkeryYvy—nhEo
EH TV IHBNLL, IN—TTLDHIRES D57, A—VFA v Y vr—
EODERZNEDL VD, 72V IEBRDRLT Y INVT I — g hotz. Z
DIZENHA—NEFEI—FIZE 5> THELZLSBDWVBBRINZNE WD T EPELET
E5. XA—T TVDRAMINT L7V 7BH%EL, VARVALV—F2E-5
CEEWIERE o7, 290 RY =V U TEEER, BEICETAELDEL,
ZOHTI)—IHBMERERT VAV T UV THDIENERTES.

T—RZDHIZIFOS VAT AT AT E S EENT VAN, A3KE
B E LTERRINZNE D, T7YDX Y »u— REIfEHEIC Notifica-
tionListenerService 233 7z 2 & I DB M % Z /5 L 7= 0 ORRICE L L Tu o %
FYyFLTCULEIBEENEL Aoz,

7z, A7 TBERANEIDE 2L BELVNVLA=T T arvRNFeAE
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x4 AT7ITVEBOA—YT I a O,

post click | singe delete | group delete | all delete | status bar delete | status bar all delete | others

messenger | 17, 854 | 1, 559 659 2,931 0 1,236 211 11
mail 18,902 712 2,748 1,651 1 1,412 973 14
social 6,001 263 58 1, 266 0 636 219 9
money 3,946 746 81 251 1 462 270 17
game 1,132 82 4 17 78 279 7 7
news 770 4 0 4 0 15 111 4
map 3,964 22 0 331 0 44 102 7
shop 664 23 2 17 1 147 7 5
system 13,209 72 7 4,132 7 486 172 4
browser 1, 552 5 0 196 0 146 364 6
payment 45 0 0 0 0 14 8 0
music 100 3 0 1 0 2 39 1
phone call 284 3 0 103 0 5 11 0
life log 21, 068 2 0 27 1 4 2 0
others | 6,419 | 10 14 1, 563 3 256 1 12

BoNBWIENS, OX VI DEDIZINY IS5 RTOYA LY MNEkz
RANTBZETT 7Y 2lHE) Ul A ANREE I N T WS A[EEMEDRIB T
7.

BBEMY Yy FTOREBRE @MEZZELTrZDT IR Yy I Ih
% £ CORBFEZ TTIZEERE 2175, MTBHMOZEPSZDT TUNRT Y v
I INDETORBRRHIOC AN T I L%E2RT. K620y 7 0EHIE iz
HIOW, TDIEEAEDZELTH2HM 1IKH (3600s) ANIZZ U w 7 I TW
B2 eDbhnrb. Ko TURRIIRERERLAS 1 R AN @I 7 ) v 7 2R e L
T fRMT 2475 .
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delayiseconds)

X 5 @HIZV w7 TCoORERMe A N7 T A

W EMNIY Yy I DOFRERICETZER M6DLIIT, 2—Hitkd sy o
ARYNMIZOT7T)HFOBANZ I > THRTLBF EHIINTWVWD EIFES
0. BIZIE, a3 DT T QA EZFUZRX A IV 7T, BENZZEFELTY
72bl DEMEENE LTV v 79 5B MG LT iEz o v, K5I
I—YHBE U772 H 2RI LT, EATIZZE L BB E—0T7 7)) Th b
GHELERDT TV THo G OBAMEEF UMERE2RT. kb, %
KOBHIDIZ Vv 7 DERNZMD T TV 06 DERIZZITH-TED, 27Uy
RaxFHIT S5 LT, FBRIZZV Y 7 2FELUZER OB TH > 7% EE
TEHERBERDHDLE NS ZEHPRBI NI,
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# 5 3600s BANIZ 27

Vw7 ‘éﬂ?"iﬁﬂ@ IO 3@ K

7 7)) OFE | ERTO@EAME—DT 7Y | ERfOEMAMD T T
messenger 1075 384
mail 181 456
social 68 139
money 157 516
game 4 66
news 0 46
map 6 15
shop 0 21
system 36 28
browser 1 4
payment 0 0
music 2 1
phone call 1 1
lifelog 0 2
Others 3 5
Total 1,534 1,684
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X2-¢c y2-c

x1-r x1-¢c x2-r y izl-r y2-r | x3-c zl-c

FE

 —— > > > 1
> -
P
=P
s s s s g s i == P s
- o “i-pi R L TLEE 2

x1-r: receive first notification from x app
y2-c: click second notification from y app

—pp (DResponse time to click
(Elapsed time from reception of app1-r to clicking app1-c)

< - - =) (2Elapsed time since the last notification

6 ELHTDEHAIA S D% (]

3.3.2 ARy NTEDREREER

B 2RRy NZTEDI ) v IE 2—-VFOMNEFRE —EOHFHZ LIS 572
DI, BUS U 7= E R E O E TSR S5 GeoHex & FEIXN 2 NEANDEHZIT>
7z. THUFSF & Hex(IEAAR) TREIOZCHORL U, HAFoeTOM
RERBTH7-ODORETH S [18]. AfFETIE, GeoHex Python 71 77 J!
Z W, GeoHex @ L ~)L % b HIFRBEAYH 2.7km &£ 725 L)L 6 & U TE#H%
fio7z. BEBOAKRY MU T — RBDBLWIEIZ, EhS—H I
FELUTWBARY & LTIDDHRY 2 %247-o72. idl ik, TN hd—Hn
Ho L EHEITHAEL TOWARY b, id2 13Z ORIZBHBEIZHEL Tz AR Y
F2RLTWS., ZHUZARY OWRAIESHED LA S HRIZE 5270 v 73K
ZRTNRT. 79750, id2IF2ARY hOfiTH 2FHITEHE THIEL T
WABGFHZEBEDL 6T, 7V v IRPREMIBR-oTWVWB I b rb.

'https://pypi.org/project/py-geohex3/
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click_rate
 cancel_rate

50
40
230
20

10 I
0

1 2 3 4 5

spot_id

X 7 EHISZE LS AERY hTOZ Y w K

B ARy NZTEDRBFFE CDF AKRy b ZTLO@AIZ Vv 7 F TORER
CDF 2K 8IZRT. id21EARY MBI 527V v 7 £ TCORBRMIRDED-
22l S, MTDIRICBIIARERLELET, 2Vt > THHILHE
BHE CIET 2 ARy MIEbHBRIZIGE T 2 DR R ARy M5 Al gek
DEWZ &b o7z,

B 1Ry NORRMEICRET 2ER WESE LA SAMOARY b LIk
MoBEFRE MINTR ULz, ARy NOKZ L O0AD 5, idl ITERIZ L i
ELTWBARY b, id2 1ZEEIC 2 — D H P SSEE CTHAEL TWA AR Y
MZRoTWAZEMRRTENS., ZOZeHh5idl iZa—VFolE%E, id2ida—
PIZL > TORGPFRBRETH D AREMENE N VWD T ENERTE .
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CDF

0o

a B0 1000 1500 2000 2500 2000 2500
delay(seconds)

X8 EAL5ARw NTOEHZ Y v 7 TORERM CDF

3.3.3 BETEIEDEREER

B EEEIEDI)y IR HEEILDZY vy 2REXI0IRT. 7770
SBRIDOZEHIIHFD 12K 18KEN 5 20 RHIZNITTE =21l TW0nE I L
Rbhhrd, ULArUEDS, BHNINT S22 v Z7HIZEE U TE—#%K 72 A D RER
R CThH B 105 TREZAIZDT TR L TWBE DD, LA DORF 1%
TV IBIZHEVEARRSNZNZ ENbhE, ZDZ s, 2—FH%K
REfICBWT IV v 7 TE 5B L TIX ER2H D, TN @M Z %>
THEZ VY I7RIITVoTULES RN BNV EBERTE 5.

3.34 ZOEDFED
AKFHETIX, 7TV ERTOOHTIVIIH T CHREEZIT R0, TOHTE

I3 =T TVIZBVWTIEIEEENEGNE WS HEAD, AvEe—VT7 VI8N T
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d1
d2
o3
d4
d5

oone

oG

%%

04

ooz

ooa

hour

X 9 Iz A5ARY O

BRI 2 ) v 7 FTORBREAENE WS EABEEICR SN, ZoZ en
S, 77VDNT ) SHIEIGH X A I > ZHIEIC B W RO NS M 2 Tl
T2 ETHEMRIBEICR DR Z W5,

505, TTVDOEMI )Y 7T 7Y a v IZEFIOMOBEHIIFEL S LTV
2HHEELNEERTESL. 20D, B—0O7 TV ZIFTHRL, BINT@EAZ
N2 To7 7)) LEAEE & OMHBERBRREZFHAL, WBANLEZ K D RHRMIZEE
T 57-0DHHSGELZRETE 2L D 5.

T/, A—VIZe o T RBHICEHETHET 2 AR Y MIHEBEHNIIGE T
% DDNHEEIR AR Y MR B AREMED N Z & D35 B OFHE TH S h TR - 7z,
ZDARY b ZBRNET D ET NV EGEY AT LMTHAAD Z & TIHEEODM
FIZBRZ2EZD.

BABIZ, I—PREETCVAMOBARKES - 0 IBEAIZISE TE 28 b
EZ EEPARE > TWB ZEDRRFAETHZICHS TR o7z, TDT &b,

20



posted

2000

1500

1000

500

01 2 3 4 5 6 7 8 910 11 1213 14 15 16 17 18 19 20 21 22 23
hour

10 BEHZ GRS Z L omEke 2 v 78

(A FHDRERA IV TIERT 5] L\ oT-b bR ZIHWES T 5@ ATk
FENIEEMRNTIZ AL, 2—PEAZ L ITBAREH 72 b O@EABHE D L
BRF R FIERIZ 2K, DT 7 26 D@D DR Y TIV XA L@ D
ZAERMZHER LU, ERRBUTE W 38T TR S ORFRITERIDOFE KX A 2
VT HTRY, MRNAHEII LTV 2R EHITOoND RN D S
Zebhrotz.
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4. HIEHETIVOREE L F O

3T, 22—V OURNZLTEETODEMT — X %2 W THEH i %
v, fa—Yci@d 2 @HMRsOMAEZR L. AKETI, 7VvrIh
PTWVWERA IV T RIS T, WHIFKZA IV T 2HIMET 5772012, 3EDER
T=RIIZHUT, ZELZBERIIH L TI—YD2 ) v IEB#HE2TINE D 1E
FHTZETNVOREL FMiz24T> 2 & T, @EGHEMZ 1 I 2 7z 0FEHR
R 72ER RS, $T31HICEWT, BMFEHIC L2820 vy 70Tl
FEZDOWTHPT 5. RIZ32HiT, 22— F—X2MAELET—ZLy b
EHOVTHEWEE 217> =PRI RZRL, 33HiIcBVWT, 2—VEAZL
DFHFERZRT. RBIZ3AHTFUMET VOURFME T+ Ay a vk
15.

4.1 B2 )y o070 avDFRAE

WhRE P ofFonzT—2 k0, UTFOT7TO0EMMEE, EfffE e U e
TEOWREDT /v a v aEEAT LT — 22 AJMEL LT, HhlidvFE%
ATz )y 707z,

o TTVDAT IV — (K4D 15 FE¥H)

o BHIZ(ZHED L — Y DITH) (Google Activity Recognition API iZ & - T
Iz, K106 FEEOITHE))

o —FHNEAIZE ZHAZ U 72 R (24 W)
o I—FINEEEZEL S (604))
o T—YINEHIZEZELAEH (B AKAEEH)

o I—YHHEMEAKRY b (3328 CEEL, 2 —VFOMEHENEG VL
fii4 ARy 1)
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~
= CP (Clicked Post)

‘w' Notification 2 = ICP (Indirect Clicked Post)

‘gy' Notification 1

= ICP (Indirect Clicked Post)
\_ _J

Positive notification

B 11 KT T« TRER D IEfRE T ~OVE#
o FIHIDA—YT 7> avhsD@HIA Ny 78 (RiRl2—Sh@Hz 2 ) v
7 F 2 IFHIBR U 72 R b S DA D 2 A5 14:50)

I—HOANZIFEBRIAR R, BB HO 7 ) v 2B N =Nz
b, TDA—YEET—ZDPSRAL, 14ZDT —RIZH UM E 26X
H 7=,

4.2 £1—0O7F—9ty hEAW-FRER

11, X 120 & S5 (2S5 — & % CP(Clicked Post), ICP(Indirect Clicked
Post), DP(Deleted Post), IDP(Indirected Deleted Post) @ 4 B¢FEIZ /8L, %
DO LZERAE DR —VIZET 0% FHILT-.
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Delete

j
= DP (Deleted Post)

) Notification 2

) Notification 1

= |IDP (Indirect Deleted Post)

= |IDP (Indirect Deleted Post)

W,
Negative notification

12 2 H T 4 T75@HO EfRE Z ROVE S

9, BERI—F 14 ADT—XIZHL, SVM, Random Forest, GBDT 7
WY XL MHL FHETRo 72, i, 2ROERIE 38,779z L, @k~
U 78U 2,984 L DD K, RFRICEWTIEZ Vv 7125 0%F IRV
D Recal(FFHLHE) 25> L HEELEL UTERZITD. SH0HBIC K 2T
B ofERAER %K 612789, Random Forest 7L 3V XL D 0 & T )LD Recall
WHENEAIZELS, N21% @2 )y 72 FHlT 5 LN TE .

1312 Random Forest @ Confusion matrix 2R3 . EDOKIIHRED 1—H7
JavrsDEHOEREBE T — Xy MIINA 256 08R T, AN
BROTERTH L. ZOMENS, BEHOBERBE T A -RITMASZ LT,
FHREEN 1%L M ET B Z edbrorz. ThiE, 2—VDuERMTZEL
TVWAREHT — 2 ZFHLURTNTERNTERWERTH D, Ikl cER
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K 6 SOHHARIT L BB OFE R

Cp | ICP | DP | IDP
Random Forest recall | 0.268 | 0.155 | 0.714 | 0.643
precision | 0.297 | 0.195 | 0.640 | 0.699
Fl-score | 0.282 | 0.173 | 0.675 | 0.670
Gradient Boosting Decision Tree | recall | 0.062 | 0.022 | 0.859 | 0.536
precision | 0.481 | 0.391 | 0.572 | 0.743
Fl-score | 0.111 | 0.042 | 0.687 | 0.623
SVM recall | 0.020 | 0.037 | 0.801 | 0.649
precision | 0.333 | 0.432 | 0.612 | 0.684
F1l-score | 0.039 | 0.068 | 0.694 | 0.666

Chance Rate 0.077 | 0.053 | 0.459 | 0.406

SNTVWABHT—XZ2MHATAILT, BHOZ) Yy 7INPTVRA IVT
DFHKEEL ET 5L WS HRIIAMEDOKEREMTHI L SR 5.
HBRITNG 2y 7 DEF N FRNEE IFHARRMETSH 5 LIXEVEH WD,
7?2?2056, RANINBEHPS 7Yy 7 INBAHEMDH 2 EM%E T 2 X L
WEBAREGEOEIMEIZ 7T % THEZ s, REETIVEHWSEZ LT, 7V
RLREREE D BRI 3EOMETTUTE LI L BHRTE -,

4.3 ZE1—YHBOIV )y o T7oavOFHER
4.3.1 4 DDERSNILDF TR

Iz, A OI—FF—=RXTDOIIVY 7oy ayPllaiid. 144 0OHERE
FNFNDOT —XIZH L, Random Forest 7 )LV ALIZ X B8M2V v 7D T
HZ2TRo7. HobEHVEENEONZ2—F O FHIEEER 2 X 140 Confusion
matrix CTRd. Ho 8 HHENHVI—HFIZBWVWT63%DBETIZ Vv 73 nb
WHIZ FHITEAZ LR TE~.
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BRIOEELSHD BROEBEHGL

060
E') 0268 0.094 0.129 060 % 0125 0.095 0.126
E o E o 045
0O O 0164 0155 0338 0343 04 o ) 0136 0208 0287
g9 S
©
— -
3 9
- o 0066 0.030 (. o 0083 0023 0253
| alla) = a
% 0.02 0034 % 0016 0041 0278
cP ICP DP IDP cp ICP DP IDP
Predicted Label Predicted Label

13 2a—Yor—Xty rE2HWEZ2ZY v 7 FHIO Confusion matrix

4.3.2 ROTF4 TRRBEHNXIE, AT 14 TRBHNTHBZEDFHA

42 HIDFERP S B AN B LD, EEIN TV LA & ERRIE N2 Y v
JINBENEDDIMEERDH B, TD-D, Ty aIn/@HlERKIETER
ENENERHETZTNTY ALDOERETOEELE X DB, O ER
TV I INEZ DB TCEI—WIZBLAHET TV RoDEMEZ 7Y v
I IRBEOHIT, —ERAIE, BEHIRENEDNOHELEEIIRS., 22
T, TNETHHLTWEZA4DDSN)IVOW, M11kb, BEEZY v 7 INndE
HICP 2DV v 22X VBPNZERICP DT N)V%ERI T 1 TRBH, X
120, BETV—-PMINZEHDP L ZDF Y —MZEoT—HicT) — &
NIEHIIDP DT NV E R AT 14 7B L, BHEFEICLD, post T/
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Predicted Label

0.034

CcP

060

0.043

ICP

045

0.033

DP

True Label

030

0.158 0.175 0.333 0.333

IDP
o
o

cpP ICP DP IDP

14 fEANTOFHNZX T % Confusion matrix

HRELSIZREHINE LD T ZITRo72z. 22T, KVEBEETOMH%Z
MEL, BH2URIIZOHETIZEEIN T — X 2FE L, BHBO@MZ
FHIT 2 WS RRIZ, BN 2FEICB 2T IVOMMEEZITS. R, kiF
EO1—-H¥D30HMDTF—RIZEWT, 1HHZ ML —=VFF—%& L, 2H
H»58HHAZTAMF—%, 1HH X 2HHZ N —=vFF—&2 L, 3H
H»S59HHEFT2T7 A7 —%, 1HH, 2HH, 3HHZ ML —=2 27T —
2L, 4HEAMPS1I0HHEF T2 T AN T =X L¥E%2 23HEAZTHOIEL,
Z R H BTG 2 E RS E O &2 175 .

HROEHERZ I L, RYTF 1 7EAORE BT 5 FHlEERZ2 X
151Z/RF. userl 721, FRKEELE L, HEPRBT 2L eI ENIZT VAR
SHEABENDIZTFHRKENAELTWS Z ERHRATE 2. HFHAEEBELEMNYIC
BROTWARRIZAZ 22 —HFE VB, ZTOMDIFL A LDV ITEEI IS
WIZR o THEY, HEPRELTEI L FEERTETVRVERIZRZ 7.
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f1
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0.00
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B 15 #RBHBIINT 2 KT T« 7705057 RIS R

4.3.3 RIT 4 TRBROEZ T — 9 HE FRABE

432THTD EL FEHETRARPSZFHNE LT, RYT 1 7HEBRT — X H1+
FIZEBEBINTOWAP 7272012, +RRFHETATWIRWARELD 5 L&
R, BMIZ VY I T —XBIT L DOTFHNEE DM 2175 72, 2T ONEERE
ZRU, RYT 4 TRERBR 1022 Z2IZ 2O RETDOT—X% ML —
=V IT—R, FOBRSOMRY T4 TBHNEEINDIETET AN T —&R L
UFilll 21172572,

FERZX16IZRT. I s, 433HETHBIZY U T TFHBERRD) 721 —
YOTF—2IERY T« TR A+22H 0, FHTLE, Re I TFHNE
MEELTWBZ ey nd. —APHEEIEP > 72 —HIZB L T EFD
I—H e iR U TR EZE R DR, TR AR L 0 FHEEDED
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userl
— user2
= user3
userd
user5
user6
user7
user8
user9
user10

0.5

Recall
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f1
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Learning count

16 7 — X872 Uz H BB T 2R Y T « 7 20l H Tl 5

TV 22D PRI EDR 0 Thdr o722 MR T E /2.

4.4 E®R

ARETIE, HRE»SINE U@ T — X2 HAWT, EWAEICX 2802
Vw7 FHB LY, BHZY Y ZIZENRERY T 1 TREHOTHIE T %L
U7z, #IDIZ, 22— D5 —XIZ L TSVM, Random Forest, GBDT 7V
TV XLEMHALZY Yy 73N BHDO PR ZTRo7T2. ZTOMEEY, RED
A-—HT7 I arnoDBHIOERBE T — Xy MIMASZ LT, FHKE
DARIEIZE BT R MRTE. 2206, BHIOBERBBMNEZ 5 Z LT,
I—HPRATHFOT Y ZHEIZEHE > TVWAEHMDOI L Z2RKICTEHI ITLD,
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70w JEHERE L O TOHIRENEZ TR -7 T BV FaLt—arhiERS
N, TN o 2—H O EBINRENE D FRIEE IZER L TV 2 getE 2 AR mgE TR
BTEZ. AIETIXZ VY Yy 2722V OEBNLBIEEL2HAET L &
FTERD 72720, 2—PFITH LU THADENEIDAAZ S T &\ S {liff %
BT 2 Z e DRTEDZNRENTIZRWD, s 7 7)) OEMEH[E LT
X, BIEEOBEHEEBZEZEZEREL, o257V v 7 INPTWVEA IV ZITHEA]
DFKETOHT Vo iR TORBEFEZRERETE 2. ZLT, 5%V
DBEHNZ KT 2 EBINREEE2EZERBT LI NTE L5 hNE, Lha—¥F
T AR TV ADE\EHEIEZEHTE AR H 5 Z &b o /.
RIZ, FEaA—YBIZ2 )y 7 FRETRoTZ. EETXNVEZ ) Y 72T
BHITRERY T4 TRBRE 7V v 7 IZER SR WR AT« THRBRE L, &
REFNVCHEHZEEZBOIRT I LT, KRVUTF 1 THRBHOFHKEER NS
[ ELUTW hOHEZTR 572, #ER, BRIOZ ) v 7 HEIR+2ITIET E
TWBI—HIZE L TIRBEERI 2 12 U FHREED W EL TW S BEEAR
BT E720%, FIRFIZ, RAZEOWEREDIZE A LD, EBRMHNICEE 2175
T2ODT RN T —RERFONT W72 Z EDHH O > 72, SHEIZE %
Vw2 $5—HICEL T, 1HEMEETARIZEEE T IV X 261 H AT
RETH DN, HBEIZZ) v 7 & {Tbiavwa—FIL 2825 3EMEETE +4
WWHEBETERWZ DDA o Ts.
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5. f&im
5.1 AFEDEEH

AW TIRE S, BSRER R 1 I > ZHEOEBICEY, 2 —FHZITES
W2 TSANVEBELULRIZHABETCEL VAT LAZEREL, 2—22ET
LZEWBHIDZREMEE TN T H 12—V OEHEREL-. 77TV -V
VI TH 7220 NOWERE 2 x40z, 4 AR OFEERZ 17\ 95,910 0@ E1z
g7 —X%2INEL, Mt ziTRo72. @HAIZT7 7 OFEI L2150
AT IVIZHEL, T ITVEHIZI—YDR TRz T 56TV a vk
fRRT L7245, Ay r Iy =T 7VD7 Vv IHRE-LHL W EDERT
7z, A—IVIERMHEIZH LT o)y 2R, BRBEEKRTOT Y — T
ovavhghotz. iz, BEIEHRT LT T OWHMRERPREENI L
Dbhrotz, BRIOZ ) v VEFHOEROBRIZER L 25, £ OBERY
Dy 7Z@z25 SR L TWAEROBERIEE—T 7V 25 0@ATIEZR L, 5l
DT TIVNSODBATHSZ Wb hroTz. ZORET, @AGIHEIZEWT,
ERfOEMNEH 2 Z T2 I L OEBENEZRBTE 2. 72, GeoHex &I
DA EBRORELEEZ HNT, 2—VFIZL > THIAERPEH VAR Y MIHT 5
EHISEMEDMN 24T o7z, T LT, =PI > T 2HBDOITEHHE THIEL
TWEARY NTIHERD 7 ) v 7 RE X ORISHEENKE KT T2 Z &H%E
MTE . ARy b OBEEE LR 2 IR U 72658, 2FHHOAFR Y ME
A—WIZE 5> TGP FRIZE -G Th L2 R TS /2. £72, R
AN S B B VR E & AT U 72K, @ROZEHRIZERERWOVBHLED
D, EHIZ V) v 7BITIFIFHEAL O TEDL SRV EBHS NI 572,

Rz, WELZT—X &2 W, TOOEMEM (7 7V 0hT 3, @HZER
D— V178, ZERR (K, 7)), ZELUZEH, ZEROMWMIEARY b, i
BT 7Y ayhoO@MEREE) & EME GBS T 22— D42o07
s av)EANMEE LT, 3ODEMEET VI ALK @MDY ) v o
FllZ T o7z, fER, 22—V TF—KX2HWEEE, 27 v 27O T HKEERKH
26.8% & 720, EHIMED 7.7% I L TEWEEMEo N, £/, TODOEMAE
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DIH, WIEDOT 7Y avroD@EMERGEHEZT — X2y MIIMASZ LT,
THEEN 5% B[ ET 5 I MR TER., RBIZEI—YFEEOEMZ Y v o
Tz TR 57z, T2 T, EENRREZEELT, BAKIEIRETH- -
WEIZ [RY T4 THEH, KIS EIRETRPr--EME (2T 1 77
WEI 2L, BT —22EBHFEIE, KVT 1 7@MD FHIEEZ & H
BCHME L 72, #5R, —oa—WI3 1 EB 2B =570 05 FHIKEE D
E USRS 3EMEICIEH 80% D 5 0% DIEETRY T4 7@z FHlT 5 Z &
M REL Ao Tz, —JifliD % < OHERA 134G EE AREE HBUT K L TRIX W ofE R
Lot RYT 4 7B %E —EBRIEIZFEHEITO L VWO ET NV EREL
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