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Abstract

Objective of this paper is to use evidence-based consensus data to construct a spatial
distribution model of global dengue fever, to identify the important factors affecting the
epidemic of dengue fever, and to examine the impact of different geographical distance
selection on the model results. In this study, climatic factors and population density were
used as predictors. The unexploded areas were selected by systematic sampling, and the
dependent outbreaks were used to form dependent variables. Boosted regression trees in
mechanical learning were used to find out the disease’s greatest impact on the epidemic.
Results show that the most important factors affecting the outbreak of dengue are water
vapor pressure and temperature; different PA selection methods do have an impact on model
fitting; ECS-based predictions might be a better estimate of real risk maps because they are
based on pseudo-safety regional consensus data to eliminate the effects of non-reported bias
and avoid close-range selection that could lead to climate bias.

Keywords: Dengue Fever, Boosted Regression Trees Model, Climatic Factors, Evidence-
based Consensus Data

ﬂﬁﬁafﬂfm%%m B L L E TS S
o FAR m}j}r_z“c R~ L H ~ X5 fovep BgF s vk o B (Srivastava &
1990) B2 £ 5 BEad - UG g2 AED A S padin fod F2 4 g

H
‘3_\:

o)

LE A ¥ EAFRERE 4 27 yingliu722@163.com*id 1 iF
2R < EAZKREE 4 £RB R
SEPN A FEARRL AL EMER AL

117
AFIMAE: http://www.ccidas.org Al rights reserved.


http://www.ccidas.org/
mailto:厦门大学嘉庚学院国际商务学院讲师yingliu722@163.com*
mailto:厦门大学嘉庚学院国际商务学院讲师yingliu722@163.com*

L2HRFOVFRFEAFIRDE G2 UG E Y TN e Y ehF Ay L
= FTE T 1% T (WHO»2012) 5 & i‘nf&ﬂfrr ENE =l F A7 T R
Feniz ki (blhed 48) foins k& (bldedng 23 k) (Huang » 2012 ; Wilder-Smith
.5 Gubler > 2008 ; Rogers > 2012 ; Randolph 5 Rogers > 2010) > & < 35 s
gl *xn%%&,irmﬁ CEFE RO X EARRARL B R A G 2R

& «& <% 50007 % 1ie X gA ARG SRrenfpitE L 9% 4 4 B (Gubler 22006 ) o
FEEFEIHRIAER ) - BT REN At 2 23 A F foildem ey 1Y B
(Gubler » 2006 ; Bhatt % > 2013 ; Simmons % > 2012 ; Astrom % - 2012 ; Brady ¥ -
2012) o4 T FE fd 1T B4F v AT g RS T LR RT BT B
st EE R EF AR L+ v @ireiprt £ & (Simmons % 52012 ;Brady & -2012) -

Ly fiehpas® v nies 54 e 45> 2 (Hales % 2002 5774 2% 52018 ;
W % 02018 342 FavE 02018 iz =% X 2019 54 #H4£5E 02003 ,,,,_,-95’33 2016 ) °
WA R IR % jL %% & (presence only-PO) #c#s » +3§9:3‘ﬁ Hd pE
okl w4 R X ORI E IR E LS ZHRIM, FE R FE LA A AL R
(true absence observation ) ¢ i* 4% % #zc#& (pseudo absence-PA ) PO #c42 (”P %
A dcdE ) =t g e p«fﬂ'f}ﬂ' ﬁ-}?’]ml“ ¥ oom R ffibﬂ,»—\ig:%ﬁ"(‘\'f R A F £
?R)ﬂdp“ By ARELFEERRY G VT AF AL AR A D
IR T ’*Vﬁ““if‘ *i&?&”‘u’*”%?ﬁt"’ % f*%‘"% By [ &g £ 5] oo
% PA g enikiyre 70 g J:ﬂr}\is:#ﬂ B T A R iR B 5% S i
£ P d iy 2t H0A) E 3] rbmwj g B nﬁ,g_moaﬁwﬂ—;—f—, Rt 4 8 PR T
LR R > B JFIERRE LT .'1¢)§13£f§b%if 4 o

mr.ﬂ gl HET LR PEE R AFEE o E L Rz A e
A o 7R i”“if Gkt hfiea Fl R 210 4 R fp 5 chw L 03] ch R
*ﬂffﬂﬂkﬁ”’ﬁJ ’P A AR B VAR B o E REF L A
mﬁﬁﬂ&é#m%iv

2. FHL
21 mEF#

A d G L kA B e B2 TR (RIS
%2»QKQ°EA&§\{#&41/\4‘"%&)»1’)[’\710/\‘?/%;?3’;':&'3/]\»
By B fod BTy 11 4 A RIRIT R el i

FIX B> TEE R L FER a@ BK ke g AL E o & 4 AP (R

512 0.5x0.5 %% & (arcdegree) * R AH eh23f 3 2 R B KRBT, & [ 2L
i) & ;rsﬂi % R4cHd B S rdcie (Brady £ 0 2012)« FI& £ %452 F 67,420 4 <L
w o He iﬁi"’ AR RBLE LRl E G 1,537 4 > B v Ed ARE Y
( Climatic Research Unit » 2013 ) - % #xd8 §_d PSSR Eat 1kl ¢ . European
Centre of Disease Control and Prevention (ECDC) # &ehe FIX £ yJRA Z 36 40 #F >
Fy=lp & TR VRE T FRE R y=OP A TOEARRLRE VLG REF R o

t;sb;,l. WiiL ﬁb%\, 1 °

118



1. LRAPIT B h L 47 %

T Xt o iE B | (B Bk B L
cld = LRz 57.11 11.45 92 %

dtr B P FA 11.33 2.68 29 °C

frs 7 PO 14.64 0 30 days
pet B A 2.73 0.35 8 millimeters
pre k2 54.61 0 617 millimeters
tmp pIiatig 8.57 -27.61 31 °C
tmn P KT R 2.91 -41.97 26 °C
tmx LIRS0 -2 14.25 -23.16 38 °C
vap 4 SIwE 10.71 0.1 32 hPa
wet R T 9.02 0 30 days
pop AT RR 92,158.78 0 17,259,910 people

B RR I A e 1k el # « European Centre of Disease Control and Prevention (ECDC )

211 HES R s
Brady % 4 (2012) {348 23k e A X T F A RB L e ¥4 G 4 o s 23k &
YRR S R FRA A BEA0F2004 R AT FE RS L F kTR A R
T o 8 K T 9AGEE - RenFES] % > AR5 (completeabsence ) ~ B B 7 w7
(good absence ) ~ ¥ & % ;i {7 (moderate absence ) BRI (poor absence ) ~ ii®
7427 P 7 (indeterminate ) ~#3 & it {7 (poor presence ) ~¥ A& Jit {7 (moderate presence ) ~
% BT (good presence) frx 2B *% (complete presence) o &< frpt Afh F 339
TEYVE-HL AR 2ARY R DRI fer A3, my] (LA2) HRF R2A
R (Absence )iy 1 28] % * PA%cdE #& = L% 'R 448 4 Evidence-based consensus
data (ECS data) %3iZ {7 2+ 4 35 o

# 2. Brady 4c¥% &

2 4 * 5 N #7 A
7> AR Complete, good, moderate (absence) 0-43 41,197
= >R Complete, good, moderate (presence) 157-200 13,427
* T Poor absence, indeterminate, poor presence 44-156 6,871
Total 61,495

4z¥E k& * Brady, O. J., Gething, P. W., Bhatt, S. (2012). Refining the global spatial limits of dengue virus
transmission by evidence-based consensus. PLoS Negl. Trop. Dis., 6(8), e1760.

2.1.2 PA B &4 vk

I E LA EART DY REE F U R Y B REEE kY &
T Ut RER oty it F P PARSF LG FE R A F hfiee o BR* L
EOReEper S kT 5 K5 41,197 Aie s g T % 2 Y B 4dE (Presence data)
= BCS 4 » 164 B4 25 3 4cdp <1348 1 ECS 4cfi h 5 % £ 7 4 JLgE
Foerik iy olliE S S HEALE Y ks BRT H03] A dadgehiiE - £ 4 3 4 4
1.4 5]+ 5 iy 4 PA #cd8 3] PO 4cdg chped 5 2.4 ¢ ek I H e g PO 438 7 4gid 5 -
75510 {2 12,5 RN PA #cdf 5332 % B 02 g e ik hdedg 2 0 kB §

119



PO k47 % 4cB PA +5 f PO %icff 2 3 7 4k » 11 I 4i73) =31 PA £ PO
ol dAp £ LT T R HEA L 5 L oot AlH & (Wisz 5 Guisan 2009 ;

Barbet-Massin % > 2012 ; Rogers % » 2014 McPherson % » 2004 ) o =1 % fo e 45 35
Ve Ar g Efy e A 3 AR o

L3 HAdE PR 2 PA 4B 4y 2 ohfy it

A iR L 4n PA thit - 2

ECS A ECS %245 i ® Fifredh B~

ECS3 W ECS 443 /4 ¥ i 4v b PO BEF 4 Az it 5° chdcds

ECS7.5 4 BCS #cff 4 ¥ 45 5 PO BEF 7 4248 7.5° i

ECS10 A ECS 4B i ¢ %45 L PO BB 7 42id 10° chdcds

ECS125 A ECS %cfph ¥ #4v 5 POES 3 42 12.5° shichp
22 333

# 7% v "2 kK Boosted Regression Trees (BRT ) & - f# ik * cipe B ¥ 3 2 7% » 2 o
PR AT B R T % kT R fw%# P S S YN S ]
dog R H %] o % BRT FHp4r 2 # £ T His 2 0% bldes ¥ Se {07 Generahzed
Additive Models (GAM ) frw Y= 3] (Elith % > 2006) - BRT #2134 X £ € & 47
EH Ao oA m B ?‘4 TATRIZ £ D ek s 3cF AR~ > 4 PR 2 i P £ xfep
F B a1 ofiTq ehdiEad T A T e A B kg e oV P L QR E
Fedf o P T IR AR T LR FED 2 oS dE L B B H Y - LT
¥ - 235Ev (Hastie & > 2009)° 34 % e PA #45 %v% % & 4 {2 & ECS #c3E
2 paAedd B~ 100 2 PA #4% > 5 4 PO %48 & 3 522 100 4 BRT f’"" v 2 %>13y 100
FRA AR B RIBE o A 2R TR E] o

BRT #4]# z & = ;2 : Boosting % /2112 w/. g+ BRT £ 5 = /£ & # >
R e A9 £ '#f'ﬂ’ﬁﬁ:‘% (nt) %3 % (Ir) fokfing Zr&: (tc) - %
DoAow kv LE — 4 kB e DIRCAI B AT 2 A enBien o blde 0 ZHCAE 2,000 4 RE
 lr=0.050 P2 & endip {% B 2,000 4 Rt¢ chE - 4 IR e E ok 12 0.05
(Jun > 2013) - ke & B BATHIRTY Sy b Ao Pt o v 2 B - R T (e
AR o Fte=1p > AT A2 1B Fm ) ¥ =223 FUAIRB A w
I 8% % (Schonlau > 2005) ° % it %s“_’"‘J?ﬁ/PJ]“imnt d A e lr fote 720 F14 3

vig & lr'fr'tc S F Rt Ad LM mEE] L 7 gt kEaine

A~ LIER *F A4 4 RStudio ® mgbm package > kX T_# %z [r =0.005 ~ tc =5
kiE 2 W hw L R (Abeare »2009) e BRT 7 & ¢ & % #5% > bldog #70 # ~ ¥ 1)
A st AdaBoost B2 o i 8T #ﬁrfrb“ b b 12w 1 3 (Elith £ 2008) -
e d @4 hE Y I BRTHEA] 7% F BT BF ARG AL B 1040 1§09 ehin
PlfEAe o oxF 1 e i % (Receiver Operating Characteristic Curve-ROC) T ha
A E E D ROC ¢ AT am 47( Area under the Receiver Operating Characteristic Curve )

E- 424 AUC it § c ROC o B3 E P b mEmitdad k% Ay pe
R TR YA s b ddB e 4 $dB i 4 o AUC BB FE A 0 R 10 T

LA R U ]rmn,r Ak o de% AUC & A 0.9 4 1 2 3 » RIHEA] endfipl i 24 5
'&f’%’l—:’fﬁl 07??09 Jﬂ ’PJ p?;ﬁ,]"]r’}t’i ‘lirat’é]f'_‘_/\’j 05%‘7077\]@ ,
Z 5 0P iriif.;, ek %% T 050 47 % H 3L F rAeie (Schonlau 5 2005)

120



3. %%

S R R 5 (R i G E R /‘ﬂ}id\i&#ﬂ’&/} 492E 7 1004 BRTH-F] » £ 7+
RN fg’:ﬂ']:}wi‘ R TuaE T RS R RS A G 2% o B % SBRTH A=
Loew g & M feAUC »» 2% 2381004 2 & BRT w"'] T HEF R ek L4797

UL IR R e e TEER B L_ECSiJ:J}?EEP ¢ iEFPA#E o7 e it £ d £
WEFCAIPUE o INECS#EAF L B BEES R 4p 28 )“H"“']ECSS‘}:"ECS7 S5kl 7~
45X FakenFF A5 K p THE R > A xtECSI0frECS12.58 4] &k 50p) 4 Z T A 4

FL% T ePA L % R POSEES ASiR B R 4 DI12.59% B d i p TR B e R &
A33.3%" % K3 12.19% ; A v B R OE R M EA21.56%TF "% 313.1% o A ECS#Z 13 E
¢ A PAZCIEM 0“3 BRTEZ SAUCE 30 % = 10 4 p A% 45 g 2 4 4 i 07

T

#4. 3 £ BRTH3)

e L& (%) AUC
1 2 3 4 5

A ECS vap tmx|1 Pop tmnl tmp1 1
(81.4) (3.71) 3) (2.72) (2.36)

Al ECS5 Tmpl Vap Pop tmx1 pet3 1
(33.3) (21.83) (21.56) (8.85) (1.81)

A2 ECS 7.5 Tmpl Pop Vap vapl tmx 1 1
(24.17) (19.75) (5.51) (11.77) (11.43)

A3 ECS10 vap tmp1 Pop tmx1 pet3 1
(37.99) (15.35) (14.91) (8.64) (5.71)

A4  ECS 125 vap Pop tmp1 vapl tmx1 1
(40.41) (13.1) (12.19) (6.95) (6.89)

;fr.-%:]l dciE A IR R ekfER AR -

30 R Re2IEPY [£F

FlI%S5% 47 e EIEFELH TR LET % ECS i{#ﬁ%ﬂi*mBRT -4
IR 2 IR EF E R T o 1REF ] 3 _'T]S'fr'zéyj ECS e¥f Pl 5.1 » XA A F &
B E BRI REB SR VB AY o BT F L At 4 8
3B RS R AR Y - K o AT ECS ferd 2 3 BSLHARES ch 2 h TR &

PATR G L A e (R~ 10 Bfe 125 &) 28 3 &E ~ £ 5 o 51
1%5 %ﬂ“ BRI Y o A FlR 2 2 enflepfh o B2 EGE 0 £ & giar

BAT i F1F (T4 A op I A0 Fd g £ R Fahfies o

121



0.8
06
04
0.2

%] 1. ECS 45 cha s 300 Fiipleng & £ 345 % 0-1 - 7% 4
PRI FEARSAPYERGOYE (FEF=1)ed § iz &7
LB R EE R e

08
06
04
02

%] 2. ECS5 i 5 en 2 shnp] 8 & B L apgad 4 02 1%
I P EIFIARSAYEZHEE (FEF=1)cv ¢ chiz}
ARG ERE B DY B oo

0.8
06
04
02

%] 3. ECS7.5 & 4Fen 2 sf 70| FHRIF E #OR L hpeF 4 03 1o
FRd MR EFERL AP EEF DY (F=1) 0 ¢ iz
B 4 ;4 FERPY T B o

122



W .

%] 4. ECS10 #4F e > 3R 300 00 % E‘;“Uﬁli gL 03 1 0F
BRI DEEAFEIRT AP IERF HE (fF=1)- 9 § hiz i
LAFEERY Y

QoD
M 2

0.8

0.6

ﬂ
q *“ ‘ 0.4
0.2

%] 5. ECS12.5 it e 2 sR 3050 300 % & #OB L i L 03 1o
FRI DRI IFERT AP ARG DY (FEF=1) 0 ¢ enix
BAOLGEE Y PV

4, 334

BEikm 2 RBAT BEE RAVESE R F AR IR (TR T AL AR T ik IR
el ( BT BRI > BHFOR EEEIRY BE G B
= Foro °f'5/v>i€7 FI¥ a Ad T X g ik gE A i £ 27 2IRIR O FE R ALA R Y AT
}_Iﬁw FARLAL B S AR BB R E ot R AT RER R OVER R RS
RIS BN ELR i +5~< g A I lﬁﬁféﬂ ET AL G aRLR Y P4 ik R
FEED LR cWAP A RAT RS oA T SRS A R TR ¢
HREL /A APIES A EIRAE R F)Y B 2B A fEINA B Y BIEE D
AETAAES NG F L ARET GRS ZITT AR Y R 2 IR T iF
TR EFARRA > - Y ER o

AEFTE R F PA SBER A 2 o R E RGP AT TR T RF P
A %p" Hgom Prpficddn s o 27 ECS #45 > 363 140957 1 & % 2 4cdE 4 %)
A BCS5 4r ECS7.5 chdcis B ¢ 7 4 o B & & ch¥f | F] & %Lﬁ. PO i;:#gc’ 5 B4 7.5
Boehps TREEF P 4y PA $cdBE R B K p TR R 0 U £ P AL PA BB 4 £
Pt P18 c FMFIES A TS R MI| 5 B > oM p T5E R HE B HA 24.17%
B e 33.3% ¥ b MEEF A 125 B P 10 B B £ B eI PF] S EETRA

123



HEE PSS 1%&3 se 3] 40.41% 0 37 A B ¥ i ik eh PA #cd2 { 837 PO #dB R
EXT AL lﬁbi ARE oo ¥ kB R PA dcE L BT 2T i B
01 PO $cdB— 4 12.5 BFSEM A v BEENL4578%T % 3] 44.56% 0 T &
FRAT A LR G Bl G L T R 2T LB R RPE AR K AL
(4B i 4BEgY " ERBETP A > FA T B AI0RTISAZE 3 £

'Y

2T R 157 AUC B KZTJ{—\ s AP R BRTEA M E B Rent B 2% £ L
e 2* ECS iﬂt#&%*%%"MQf 2RILPILHE 0 FL T ML G R R R
(AUC—I)o
AT RF AT AL H 7 E s HAET B RvE 245 PA 442 (Simmonds

2012 Brady % > 2012 ; Rogers % > 2012 ; Bhatt & > 2013) - ## 7 &} % 4% PA
TREMER TF A S S RAT U iREe A v SUHIRREOP FER{eIRR R L & e

S XAFO PA Ly R {3RT PO RIA BV &Y B T i39% 5 £ 835 o dok
PLE BRIV w2 R a0 g mofkm DR S AR T IR E R
JV P2~ 3 0 Bl4e Simmonds & 4 T 3 (2012) - 3 Y EF]V i 5 xﬂlﬁwlﬂ I

B E g R Pee B MG T ufi’f*f* BRI FIP NIEY R RELAP A
T ECS e300 ¥ 5y EoFE LY FEF e 4F i > F4 v AT V&Jzi Bk vt
BT LELD 2R L B AT AL ROF AT GiH LR o

A RAF 2R IEF IR R LT e ]&{E,u}gji FliEdr PA 5 A% e a A4
T Z ot > AR BT BT ICERT AT FE R G T Y LR RS (T
PA ey og > FIA BB G T ¥ A » Ry FlH L -

‘r

A4 e ak

1. Srivastava, V. K., Suri, S., & Bhasin, A. (1990). An epidemic of dengue haemorrhagic
fever and dengue shock syndrome in Delhi: A clinical study. Ann. Trop. Paediatr, 10,
329-334.

2. WHO (2012). Dengue and severe dengue. WHO Fact Sheet 1-4, at
<www.who.int/mediacentre/factsheets/fs117/en/index.html>.

3. Huang, Z., Das, A., & Qiu, Y. (2012). Web-based GIS: The vector-borne disease
airline importation risk (VBD-AIR) tool. Int. J. Health Geogr, 11, 33.

4. Wilder-Smith, A., & Gubler, D. J. (2008). Geographic expansion of dengue: The
impact of international travel. Medical Clinics of North America, 92, 1377-1390.

5. Rogers, D. J. (2012). The climatic suitability for dengue transmission in continental
Europe. doi:10.2900/62095.

6. Randolph, S. E., & Rogers, D. J. (2010). The arrival, establishment and spread of exotic
diseases: Patterns and predictions. Nat. Rev. Microbiol, 8, 361-371.

7. Gubler, D. (2006). Dengue fever viruses. eLS 1-7, doi:10.1002/9780470015902.
a0000412.pub2

8. Bhatt, S., Gathing, P. W., & Brady, O. J. (2013). The global distribution and burden
of dengue. Nature, 496, 504-507.

9. Simmons, C. P., Farrar, J. J., & Nguyen van, V. C. (2012). Dengue. N. Engl. J. Med.,
366, 1423-1432.

10. Astrom, C., Rocklov, J., & Hales, S. (2012). Potential distribution of dengue fever
under scenarios of climate change and economic development. Ecohealth, 9, 448-454.

124



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

Brady, O. J., Gething, P. W., Bhatt, S. (2012). Refining the global spatial limits of
dengue virus transmission by evidence-based consensus. PLoS Negl. Trop. Dis., 6(8),
e1760.

Hales, S., De Wet, N., & Maindonald, J. (2002). Potential effect of population and
climate changes on global distribution of dengue fever: An empirical model. Lancet,
360, 830-834.

FIA RS F R IR e (2018) o7 MFARE Y BIX B A AL 78
ST R T FEE R 0 28(22) 0 22-23+199 -

G ~E A2 sTZaH oFdeo e 28R (2018) o T Al w4
ANFEREFLEALTABRE ZD I X Ay o P B4 %2 #3“_#]2]‘ &
29(03) » 226-230+234 -

Z2hHac 5% PP A (2018) c =23 B E EBRFELFLEETT X ¢
B4 2 0 F 2 241 % & 0 29(04) » 394-396+399 -

FoH% R d ~EH2 831 (2019) c AT Fw BN 2K AHADEFE RE
Btz A # i fedmR[J/OL] - ¥ E4-A 4 4 % 2 4 2;— & » 1-5[2019-01-21] -
FAAE RIS E SRWE AT HEZE T TSRPS0 R (2003) -
FAREEREGAPEOTE AT B FFAEFR 170 1623-1626 -
HIE~RAFFHE >~ vlde] (2016) - 2005-2013 # ¢ ] < FEE & R B
Z8 A4 o MRFNfEF E > 43(08) - 1345-1348+1354 -

Climatic Research Unit (2013). http://badc.nerc.ac.uk/view/badc.nerc.ac.uk_
ATOM__ dataent_1256223773328276 -

Wisz, M. S., & Guisan, A. (2009). Do pseudo-absence selection strategies influence
species distribution models and their predictions? An information-theoretic approach
based on simulated data. BMC Ecaol., 9, 8 -

Barbet-Massin, M., Jiguet, F., & Albert, C. H. (2012). Selecting pseudo-absences for
species distribution models: How, where and how many? Methods Ecol. Evol, 3, 327-
338.

Rogers, D. J., Suk, J. E., & Semenza, J. C. (2014). Using global maps to predict the
risk of dengue in Europe. Acta Trop., 129, 1-14.

McPherson, J. M., Jetz, W., & Rogers, D. J. (2004). The effects of species’ range sizes
on the accuracy of distribution models: Ecological phenomenon or statistical artefact?
J. Appl. Ecol., 41, 811-823.

Elith, J. H., Graham, C. P., & Anderson, R. (2006). Novel methods improve prediction
of species’ distributions from occurrence data. Ecography, 29(2), 129-151.

Hastie, T., Tibshirani, R., & Friedman, J. (2009). The elements of statistical learning:
Data mining, inference, and prediction. books.google.com.

Jun, Sung-Hwan. (2013). Boosted regression trees and random forests.

Schonlau, M. (2005). Boosted regression (Boosting): An introductory tutorial and a
stata plugin. Stata J., 5, 330-354.

Abeare, S. (2009). Comparisons of boosted regression tree, GLM and GAM
performance in the standardization of yellowfin tuna catch-rate data from the gulf of
Mexico longline fishery. at <etd-11042009-152651>.

Elith, J., Leathwick, J. R., & Hastie, T. (2008). A working guide to boosted regression
trees. J. Anim. Ecol., 77, 802-813.

Wekm N fa]: 2019-11-13
TATYRAE . RN IREHE. FEEH

125



