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A Study on the Anthropometrical Method
of Minimum Residential Space Standard for
the Super-Aged Society of Korea

- by Anthropometrical Data Application Methods of Karl H. E. Kroemer -
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Abstract

Purpose: Korea is expected to enter an aged society in 2018 and then a super-aged society in early

2025. The country's aging is progressing faster than any other country in the world. However, the

foundation of the elderly friendly industry is weak, and measures at the government level are

urgently needed. Especially, housing problems of the elderly are one of the most urgent measures

to be taken. Korea does not have the minimum residential area standard for the elderly, and the

current general minimum residential area standard is based on the survey of the housing situation

without scientific evidence. Therefore, both standards need to be revised as soon as possible based

on scientific evidence. Methods: The minimum residential area standard has been calculated

following Karl H. E. Kroemer's Min or Max design also being called as-single cut and dual cut

theory- as the maximum population value and minimum population value theory of Ernest J.

McCormick. Therefore there is a need for a formula made using a few key factors, such as

corresponding dimension, practical dimension, clearance, spare dimension, integrated dimension.

These elements can be defined and used as formulas to calculate minimum residential area

standards. Results: Assuming the results of the spatial variability in this study showed that it is

possible to raise the standard of living in a terms of sustainable minimum size for the young, old

and all residents. Implications: The government should set a minimum residential area standard with

scientific grounds and set up a policy improving the life of people who live in an needy residential

environment.
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1. Introduction
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2. Comprehensive Concept of Minimum
Housing Standard for an super-aged
society
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[Table 1] Change in the minimum residential area standard
between 2004 and 2011

Family | Standard household Room Total residential area(m’)
Number configuration configuration |  Year 2004 Year 2011
1 Single 1K 12 14
2 Couple 1 DK 20 26
3 couple+childrenl 2 DK 29 36
4 couple+children2 3 DK 37 43
5 couple+children3 3 DK 41 46
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2.2 Concept of Minimum Residential Area
Standard for Aging in Place
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[Table 2] Safety standards for elderly and disabled dwelling®
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3. Method of Application of Anthropometric
Data
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3.1 Principle of Single Cutoff-Min or Max design
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3.2 Principle of Dual Cutoff-Min and Max Design
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3.3 Substitution of structural dimensions into
functional dimensions
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4.2 Anthropometric index to use of Young Adult

and Elderly
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AASHARE FI7|22E]NME ot=0 NEE Qs et 435S 50| Lot 20|CHTable 4). s
Y5 DBE &St ot=Q10| MA7|0f He|sh MESHL} e=9| F¥X|= Ctad ZCHTable 5).
237t CXtelo| QI EEEEE MSst7| /s st=el QI
KE=ZRAESAIE S FXSID QICEL2) 1979 1K} AFEE A| [Table 4] Example of Anthropometric Data Words for
Atsh Ol2f 5-6 CHR|Z AA|Z|0{2 SHROl OIK|K|4=Z= A} AL Calculating Space Sizel3)
A B N7 QAHK[F=ZAALY'2 2015 128 LHHEE|ACEH No. |Measurement Item Word| B3} G171 20]
101 |Overhead Fist Reach M| 2 eFEHZO|
4.1 Outline of The 7" Korean Anthropometric 102 |Stature d
103 |Eye Height ==0|
Survey _ _
H7X OIKA|STAAFRIO M T 570 Wolge 16 105 |Acromion Height 0|7 = 0|
= = 0 108 |Elbow Height ool HEX|=0|
Ol 69MITtX|, ZEIRY & 6413H(Hd 3199Y ofd 110 |Crotch Height A0
3214%)2 HM o= 1337 HEE= | Ciet DBE 53R 115 |Knee Height ST
C}. =™X}to| Ay Ex Cr21F ZCHTable 3). 129 |Grip Reach; forward EHHQIO 2 O R ATH 2| 0|
132 |Weight 24
[Table 3] Number of people of The 7" Korean Human 237 |Arm Length 220l
Dimension Research Project — -
301 |Sitting Height o7
g izl Felnzle st 302 |Eye Height, sitting o2t 0|
16 252 265 517 305 |Elbow Height, sitting | ST EX| 0]
17A 275 220 495 306 |Thigh Clearance oo}z & 0|
18A| 237 212 449 307 |Knee Height, sitting gren a2l
19A 234 229 463 308 |Popliteal Height U2 F=0|
204 ~24 M| 483 362 845 309 |Buttock-Knee Length greogo|R24H2o|
25M|~29M| 386 306 692 310 |Buttock-Popliteal Length |t YOl 24T ZO|
30M~34A 334 353 687 317 |Biacromial Breadth o7 |
35K ~39A 321 322 643 319 |Elbow to Elbow Breadth |ZHEX|ALO|LH]|
A0M|~49N| 311 359 670 320 |Hip Breadth, sitting otoolgo|LH|
S50XM|~59A| 221 358 579 409 |Hand Length =M Z0|
60M|~69AM| 145 228 373 419 |Foot Length 2RI Z0|
16M|~69A 3199 3214 6413
[Table 4]0l M F=3F N ZHA =0 siHSt= DBE HEY
1979 9| 1X} A} 0|F 20159 7X} ZAIFX| LIEFLE 35 4= 19-59M|9QF A = =

Hetol o=l MY Hote| SY2 A AN HAt=

Scm~7.6cm, Oj A= 3.7~6.5m 7}&F HHZ7|7} AR D, 4 2

12) http://sizekorea.kats.go.kr/01_sizekorea/outline.asp
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[Table 5] Anthropometric Statistics with Comparison of
Adult and Elderly Groups 14

101 Overhead Fist Reach

age| 9ender nbueT Average| S.D. | min. | 5%ile |50%ile|95%ile| max.

19:59 Male | 2287| 2019.7| 109 0/18955| 2019| 2167| 2330
Female | 2292| 1853.2| 79.7 0[1743.5| 1853|1970.5| 2157

. Male 143| 1927.7|77.38| 1557|1801.5| 1932|2050.5| 2138
Female| 230| 17951]| 1341 0]1689.5| 1799| 1910| 1959

102 Stature

.. Male | 2287| 1725 68.56 0| 1629| 1725|1824.5| 1915
Female| 2292| 1590|56.22| 1403| 1497| 1590|16825| 1776

s Male 143| 1653.7| 586| 1354| 1567| 1659| 1749| 1793
Female| 230| 1528.8|47.65| 1394|1449.5| 1528|1610.5| 1656

105 Acromion Height

19-59 Male | 2287| 1397.2| 67.15 0]13125]| 1397| 1490| 1581
Female| 2292| 1283.9|5011| 1122| 1204| 1284|13665| 1464

60-69 Male 143| 1344|52.63| 1108| 1265| 1348| 1434| 1462
Female| 230| 12345| 435| 1126] 1162| 1232| 1309| 1341

110 Crotch Height

o Male | 2287| 7849| 479 0 719| 785.5| 8485 902
Female | 2292| 723.86|36.32| 610| 663.5| 7235| 7835| g37

. Male 143| 747.92|3691| 662| 682 748| 806| g27
Female| 230| 69211|29.26| 614| 6455| 6865| 7445 781

115 Knee Height

.. Male | 2287| 4495|3042 0| 4045| 450.5| 490.5| 529
Female | 2292 | 408.65|23.89| 327| 3685| 4085 447 489

o Male 143| 425.07| 25.68| 357| 3825| 4235| 466.5| 477
Female| 230| 393.47|2256| 343| 358| 3925| 4325| 459

319 Elbow to Elbow Breadth

. Male | 2287 460.3250.92 0| 385.5| 4585| 539.5| 724
Female | 2292 | 395.75|41.49| 283| 334.5| 391.5| 467.5| 595
Male 143| 463.1|38.02| 380| 401| 464.5| 529.5 557

00°69 Female| 230| 429.71|36.24| 264| 368.5| 429.5| 489.5| 529

4.3 Anthropometric index to use of Wheelchair
User

M A = AU

BEZROM EHOE A

K| M|/ ol el 600
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| QMY Data= =7t7|&
= 124-60M|2] HoiSE 1~35
S 4o =2 2006 522EH 10¢
Z

=
A

FopQ!
o

OF

NEX| SIHEZE HAlE =AL Z3tO|L. H-LF2 72 2IN|K|
T SN g HERSHAGHEUR) 2485, LHOALEA|

4) [/ EETY, SR AANK|==AL QM ZFHO|HE A&
http://sizekorea.kats.go.kr/02_data/directData0l.asp?OlapCode=SIZU0202

20 Ph=o| =NHALEE i ZAFAHY 7|E0| AKX SIS

HEEH

o= 1 od

o SEHSI B BS, HBOIS)SE, 3K HEY 52 2
407} B2 5 807} HRS FHHYCL £ ARONE 1 F
LHO| ALSRL BB 5% B2 ¥ Datad 12T 22 7|
Fo2 AISHICL UL MOl Fofel YL 19K ~60M7HXIS
J|EoE ool HESI 10| 2 FojNYL Cgt 2

CHTable 6).

[Table 6] Example of Wheelchair User's Anthropometric
Data Words for Calculating Space Sizel5)

Ho é?‘o'l SIE 2 _Q_O.i)dl:l:l

o o £Hofol 21478t Aefol BietRoE R &
=50 | 8] mmiRiel 0l
o cowo | BHIODI XAE MEfolN HiEtBo2RE
FEEOL | Zolm oERIgl 0|

2H ofol HAp
REESY

2Hofe] ALEA|

63| wasol MEfoIN BerRlo 2o E o
EEDT

I EENEN) BHO Z42l e RS

Bel =0|
05 0| 0| | FHOf ALZA| MO E=XSO| HAHEE &
(AHEAD Folo| HEHo2RE9| £0|

Sk PNYS| 6‘;|- AEJOM MEHEEHY| &E20

07 | MR sero) | EHICI0 XAt MEH01|)\‘| HHHHO 20|

2SI FASE AEJOI A S HE DO &=Z0
08 é%fllE%%ol —l_‘—é‘_r%-”o-l_/rg“%?;§_|£ _Llll—_o(j)||-1 —||_—||_O" E |
I KhMSE AERO]| A &80
09 | susirzgrgol | SO JIHE SHhA SERL 220
=2 = I
10 ZH0| =0] | 0| AFZA| EH|0je] THOolo| HIEHO 2
(AFEAD) £EHo| =0|
11 | mycpsoyapgap | EHIOI A4S SEjolx MKESS ot
SHECIASA) | of berpo=RE J1Y g2 #9l9) 50|
12 | gdoiZol [ mAofel JHY 71 BEol Zo|
13 | EHOH ZIcio] [ HXolo] AMA MxpelE Eaetol Y
AINEezZe) |2 f&9 Zo|
14 | 2HO ZTHAH] | X OO A MHFS ZHSI0 HY
(A ReZe) | €2 BFof HH|
TOlAl BIk XS ML mjo| 7H&
15 Eo')klolx-”o.l qu ;_lb'l__‘_'?_—é' '”_(I)Lla [y | HAR= H | I“
Che2 NS FoHelel siE LNsEed=e 53
0t & 9o 8ol B, BT EAL a4 ZOY,

5%ile 50%ile, 95%ile0f d{EHdl= X
(Table 7). 27p7| 2B 0|A LESH Fofol
StA O|0|E<= ZHCHAHO| 604 O3S

j4o= 3t 2o 2 YKol AL NHMO|2IO| Datat Qe
Aol

5 =7M7IERE R, o= QA AM K| =T AL Of 2 K| = H M (2 H O AHE R
http://sizekorea.kats.go.kr/02_data/disable02.asp?OlapCode=
SIzU020602
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[Table 7] Anthropometric Statistics of Wheelchair Users O X|= DATAZ} QIC2tE 19AM|-60M|2] EH|O{AIE ZErOf Q!

(19-60 years old)1® DATAZ X|++8 M3t 20| 7H53tct DXt &AH7|
01 &=&0l o HIs MHQ| X|=7t EXSAH =0 watM D FEFOHIS|
gender| 0T | Average | S.D. | min. | 5%ile |50%ile|95%ile| max. AH|QF SAFK|Z7F HAHA XHOfQ HOF O 22 m2rHE %}
Male 185 115639 7658 890 1030.5 1155 1274.5 1322 XISHA EICE) O3 B2 HEHE Z0iQle| DATAZ} I ol
Female| 164 1081.18 72.18 900 942.5 1086.5 1176 1254 Olo| =HQZ TS & Qoo Z 19M|-60M|Q] EIA| 0=}
02 2550 3 TS
- ofol S HlOjEIS nHWojRlol gEYolg metst J|ES
Male | 183 60892 561 462 495 613 691 752 = mesl oo SR} QICh BloF E2F 101H=} 27}
or— ey
Female| 162 57579 5329 439 4855 573 664 696 e O
03 W&ol soh NHXLL FHofolo| HeetH BSEHXE e Care
Male | 174 216.89 59.8 64 1105 215 3185 417 Giver 2Zt7}X| 12{st= Z{0| E}LSIZAI oLt o|g st AMste
Fema;'e1 |149Hl 2|22428 60.88 25 114 2195 3135 433 odyg J|Z=oz AESH 2|7t ofL|2t Ao tHAo| AZ
4 FpA S O0|_AFRA _ L
= w2t Z7ho| LANS RojEofshs 2H 0| Hro| ATt

Male | 185 49837 4877 393 4265 4875 594 653
Female| 163 48063 4192 390 421§ 4755 5645 630
05 0| Z0|_ALEA|
Male | 169 85854 6169 689 727 8575 9755 1019 5. Definition of Anthropometric Words for

Female| 161 86054 5628 695 755 863 942 1078
06 FHetA| D ECEH=0|

et

Space Dimension

Male 178 148579  200.62 715 1086. 1521] 1761.5 1994
Female| 148 140899 18051 571) 1095.5 1446 1621 1705

HAFABUC M7 Al MY BUKSE Hoke ALy

07 FMEHA| X £ e 0| 2 g5ty Aot ANEYEH I z
Male | 110 24965 169.42 4 175 219 5495 627 O] HMolgtL}. Ol Kroemerl| G719t Mark S. Sanders@f
Female| 10§ 25088 12104 35 579 247 440 526 Ernest J. McCormicke| G172 HIElC 2 ARAXIT} A=A X

08 Ztx| N Eh=0|

of¢t Z{o|ct.

Male 180 1600.91 166.70 1035 1229 1644 1798 1907
Female| 15 150015 161.19 932 1197 1535 1715.5 1788

09 =85 A E 20| 5.1 Corresponding Dimension
Male | 107 19878 14394 8 17 1615 437 762 THEX|'2t 37F & X7 =88 5= Ues AFEX ECH9|
Femalel 129 21649 13403 11 31 198 4625 659 Ho|Z Matom| 7|320| Ele QIHEN 20| st kA2
10 ZZHO|=0|_ALEA| 51 .

== 2SICE O 7| A K|=2t MA™ K|g=(static dimension), 7| SX

Male 180  694.07 46.92 608 62 689 78 839

2 1 1 i =X 2 1 1 i
Femalel 164 6s35d 3803 533 631 esd 7479 785 X|Z=(functional dimension) = _.XI—.—(dynamlc dimension) I
11 20z 0lAHBAD 7} ZEEICH AHSHA B o= H2S o 7|FoR A
Male | 184 1259.09 | 77.79 | 970 | 1133 | 1265 |1373.5| 1437 88t 7{0I7 f" OIR|EXSHE k|2~ MLuieHo| QIXlo| 2L}
Female| 1g4 118664 | 71.16 | 1011 |10615|1188.5| 1280 | 1410 83 YA = Kroemero| Single Cutoff-"Max or Min”

12 0 2o|
Male | 182 | 992.09 98.39 680 | 824.5 | 1001 | 1122 | 1371

Designdt Dual Cutoff-"Min and Max" Design, 112|101 B X|E

Female| 162 | 987.75 | 9119 | 717 | 794 | 9955 |11245| 1193 Hgst C|X}Q19| 74E 2 McComicke| Minimum population
13 ZH| 0| A|CHZO|_AMN| 59zt value or Maximum population value?} Adjustable range, 11
Male | 181 108015 9778 721] 903 1084.5 1232 1391 2|0 HAXE MEs= C|Xele| JEa S U 7Eo|ct.
Female| 164 10447 9119 801 8625 1055 1186 1266 noETh REX
: : : = O 25= QM| X|=2| CHEX|7} SFLIQ =13
14 2% 0|2/ ChL{HI_AIX| 2 2 E gt ;i; ° loi H°E; " | xIL | i; l;.ﬁ.}: iil:
St=l =2 = L] 02 o s =
Male | 185 663.01] 6544 533 575 6555 7655 991 tel A= RS R oS 2EHe| AY, 928 S Xk
Female| 162 64473 4951 525 5705 6375 727 818 ZLE IPols RasS HOolo| ZHES| ol MFNAIE
15 Ho|Al=lxof L4H]| 83l SUAEES & AQAE A'GSlOoFsta) O] If 90%
Male | 110 | 36449 | 4735 | 264 | 3005 | 366 | 439 | 520
Female| 109 | 367.35 | 5507 | 274 | 2885 | 364.5 | 469 | 623 17) Waneen W. Spirduso7} G173+ G810 42 Al&o| izt KA
719] AIFO|| Hls 60M[0A= 2F 2%, 70M|0AM & 2 3%, 80O A
Jde{ut 2 30 AM S&5t= 20| Aging in PlaceE X| & £ 9 5%0|49| ME Za EO“EP
o1 olsl x| A x = 2 zlololo] = 18) A AFAHMI|EM = 1°' FHO| X|AHA, 191 F=H+Care
St7| fIgh ZAFAHEA I7[F0|7| W20 DHFHI| 2| Givero| A|AWE, 201 =0 x| X Sof Cfst o7t =R
St 2 SiFE XAMHAT|E AMEYWHES HAlSHE S39
16) Z7t7|2mT @, S QIQIN|X|=ZAL ZOHQIZH Ol HA 2 AT0|E & Care GiverE 12{3t HA ME2 SHAFOM T
http.//snzekorea.kats.go.kr/OZ_data/d|sableOZ.asp?OIapCode=SIZU020602 SHStE 2 S},

=2233 13 20174 38 21
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5.2 Clearance
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5.3 Practical Dimension
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5.4 Spare Dimension
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5.5 Integrated Dimension
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6. Application examples of dimension
planning method

21) Corresponding Dimension+Clearance=Practical Dimension
Practical Dimension+Spare Dimension=Integrated Dimension
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6.1 Examples of Entrance dimension planning

Hato| Ao East AMSY e=2 L3 ZLt(Table
) Aging in placeE TN Z FAHI S X5=A2lS & Wof
= 2etdez MO ALEA] SHK|+E i 125K
e = GOk Ol k=to| EHAZM B FOoiE = 24
7b OFLEEtE gl ARt LAY RO|Lt EH|0Zoh el
o 7Y HOMK = +8L & AO0{OFSt7| U{ZO|Ct.

(&)

mHetA X 2FH BN FHAZME 7t H2 =5
HE d= SMOALER SHXFE HE & U0{0F ot
YA M E 71 =2 ZETS 2= FES UHS
X MAE BE & A0OOF oiCh J2fst fE S 7[E2=
[Table 52 [Table 7]01A FE%t siEFEF| SFHXIE HHE

oz MEE AMSZFSH Aol XA A= ChEat

ZCHTable 8).

HE B2l X$AZ0] 7|1F0| EI=S MEE 2
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oot

= _||'|]
1o

TEX|Z 2011d EDELI} Mot DAUR-FOfOl FeH of
Ho|Zo| K|4ot Hme P SYUE H So| Tzt Yuwlt £
=0 98 Eo| |4 52 7o YK O, Ko EYS
IHEIH =2 85 Z0| ddll 850mmOf|A 920mmZ & [
HOj™ WYt UCt ol MSEHo| 52 27|17t 5K
ofof Hls} TS 7 ol mEolct

[Table 8 A Dimensional Analysis of Entrance with
Anthropometric Dimension Method

Dim. | gen CHSXl| olgxl |=2&X|
ltem Factors Dim.| - AINZYSS Age der Per. Cd TCr Pd
2Hof Z|cHZo|
oy el |max| BHLIAEO 1960 | m | o5 | 1232 +0r100 | 1478
i = % |
32| 210] |MaAX %ﬂﬂ%ﬁ%@' 1960 | M | 95 | 1,232 +(20/100)| 1478
2IK|of A|CHZo|
We | gu = kS -
T;r% i) (ax| BEELHEN 10.60 | M | 95 | 1237 40200 1478
Xl 3| |
S5 | Zol |max E&fgﬂéﬂ%g' 1960 | M | 95 | 1,232 +(20/100)| 1478
3|
SBE [MAX ?ﬂﬂéﬂ%ﬁl 19-60 | M | 95 | 7655 +(20/100)| 919
zoe
=0| |MaAX 7| 1959 | M | 95 (18245 100} 503
Latch =
=250 & 2HO Z|CHAH] | 4o _
£ gﬁz | max| BRI 19-60| | o5 | 7655 000 | 612
[ 7ol maxlgolsignioite | 1960 F [ 95 | aeq +000)] 563
ALK
GES] Gl [max| g 2o [19-60] F [ 95 [11245 +@0/100)[ 1394
e
=28 Lo |max gﬂﬂoﬁ"@% 1959 | M | 95 | 2167 -(10/100) | 1,950
CHZ2 ool QINZHEEN XA 2o e %37t
715X 141 80jo| JfEdES HO=CHFigure 1).

-

AN\

Standing Person | Wheslchalr User

[Figure 1] Vertical Space Dimension of Entrance With
Anthropometric Data

6.2 Examples of Bedroom dimension planning

S Aol X4+AE Al Mg 4 9,1: x| 291X 7| Fo|
Mg Wy WMo MAQL0 (fSoHe AHSHES B
oRHE XY §SK9t IRXIE G BEXE i3
Zo| 38 4 9uct.

[Table 9] A Dimensional Analysis of Bedroom with
Anthropometric Dimension Method

Dim. | gen ISK|| OffXl | &ZEX
Item Factors Dim. | QINZHEL | Age o Per. Cca ‘E pd
3| X |
sz | YH | Max Eﬁpt@ltﬁ%}o I11960| M | 95 1,232 +(20/100) | 1,478
s (AR 59| 3
e 2ixlof A/cj2o|
20| | Max (NHI—‘?'—-?—IE%*) 19-60| M | 95 1,232 +(20/100) | 1,478
xoyo| 250 2o} A|chy|
ol = = - |
= Sp=E Max (AH|EQ|zeh 19-60| M | 95 765.5 -(20/100) | 612
20| | Max 7| 19-59| M | 95 | 1824.5 +(10/100) | 2,007
i | Z | Max | ZHEX| AtO[LH| [19-59| M | 95 | 539.5+(200/100)| 1,079
=0| | Min | X}M=O|(AF2A])|60-69| F | 5 421.5 -(5/100) | 400
2Ixjof A{rjZo]
=
Hﬁ HH| | Max (Ml#lig) 19-60| M | 95 1,232 +(20/100) | 1,478
U s 2IH0f FcH] | .
2 44| | Max (AH|EQ|zSh 19-60| M | 95 765.5 +(20/100) | 919

B

{01 2{LH 20|_H| 2 =8

"~ Corresponding Dimension

Practical Dimensjon

Shibe)

539 595

=

765.5(95%ile)

Stature
1.824.5(95%ile)

Overhead Fist Reach
2,167(95%ile)

[Figure 2] Floor Space Dimension of Bedroom With

Anthropometric Data

=2233 15 20174 39 23



9| 20154 Size Korea 'M|7A} SH2OI OIK|X|2=ZAFQt
2006\ "ZORQICIM| K| 5l SEITHE ZFHEANO|A AH K|
A ojgigl ORIcto| =

T dRE EE T AL FA X+=& Bl
St HM 2AETHS| S%ile, L£= 95%iled] diE St= X+&

Tot #=2 geloh A0lLt 2 A Q40 CH3dt= tSA
= KroemerQ| Single Cutoff-"Max or Min” Design2| 7H4&
Mool /ot Eot A7 a8z F2|A(+) £ OO
7 & FA0| HEEHOf 5l=X|E ®7|5IRALt. &2
A 2482 2H0 Zojelel 32 Moo MME Zetot
Z|CHX|==0f +20%2| O} R X|E FOf A LSHH 2| HEHZ 0| i
Yot= BAo It LI2L) H|Foele] B2 ANFE
95%|Ie01| +15%9| QX & FULCL ZNHOZ 7|&9]
Aot 4ols ST &4 95%0|d Z|C 99% O[Lie| &
Ae XA 20| Z =5 5t FHA =0
o5k XA 1= EH°7tl
ot & =0|2] =Z
St ElCt
4 HO|HE 7|&E2
B 240 2lef7t Ao # &
ArE7H7L HEE EHaTH J|E

AFOA 2SSt S otht

i

Ras
1o

> R

H
oot
L2 2 rr mo ow

o 2 re g .
-|>
3

Jiok

o
=

St ¢

T2 OfH|X|

el v
fr ofl ot
FiF_
>t
5
N o
Jal
2 o
m
H
o+_||-m

J

rg
1o

Bt
Mo b 14
e

HT
Ot
2 1

7. Conclusion
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