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[Abstract]

While Mongolia has shown remarkable economic growth in recent years, few
comparisons have been made with other Asian countries and the level of economic growth
is not clearly understood. If the period of peak growth speed were identified, we could
grasp how fast or slow the economy is growing and investigate the extent of the influence
of that economic growth on physical development in terms of the social and daily living
situations. However, there are very few reports on the relationship between the physical
development of Mongolian youth and the social and economic situation. In this study the
wavelet interpolation model was applied to the speed of economic growth in Mongolia to

determine the peak speed leading to that growth rate from the secular trends. Then, from
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a comparison with the economic growth rate in Japan, and a comparison of physical
development in Mongolia and Japan, we examined the physical development pattern in
Mongolian youth. For the physical growth data, longitudinal data for height and weight
from 6 to 17 years old in Mongolia were obtained. The Japanese data used were
longitudinal growth data for height and weight from age 6 to 17 obtained from the “Annual
Report on the Survey of Physical Fitness and Athletic Ability” published by the Ministry
of Education, Culture, Sports, Science and Technology in 2019. The wavelet interpolation
model was applied to the longitudinal growth distance values in the data obtained in both
countries. Judging from the physical growth patterns in Mongolian youth, the results show
that Mongolian youth are slightly taller than Japanese youth and that their rate of physical
maturity is slightly slower, indicating that the socioeconomic conditions in Mongolia are

still developing. It is likely that Mongolia is in the midst of rapid rapid high economic

growth.
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H AR 0 w5 B R e 0113 1955 467 & 1972 4R
FTEENTWE. O 20 FERH, HAEAREE
FHEFICHI O e W IEH IR 2 BT CE 2 FEER
PR 3P 10% @A, Bk 2~4 1%
b %ol BERFBERREICE > THRADAER
A A VAIEZE L7z, BRI ARG ORI ASE &,
W, ARGBOBERSEL otz T2, LA
i, WHEROERIZE Y HEOBAETFIZKE
AL L7, SZOXHIC, HEFRBICHT HERENE
HWOBWEIC LY, HRAOGRITH RIS %
L7z RS o E R REHE (2012)
WX BL, BABROVH R, 1955 £ T
1622cm TH o 7225, 2012 4 Tl1& 1709cm 12 7%
D87em < ol Tz, MALMEDFYH
£33 1517ecm 25 1578cmiZ% ) 6.1lecm <L o
2. Z0 X)) B HARANO WROZEAL, BT
RIS L AR LD BEIFIC L 2 & 37 B
MBI EZONTWS, DL LEER
FREIC X 2 Bho KRB, I (1997), #
H(1963) (2 XAuE, kA S 1950 4Tk

HOREIBEBVD &, S 51220 Catch-up B4
AT LTHHRom MMEmEHE, Cok)k
BE a2 EREBSR GEEmMELBISE) & LT
FHHLTwa. T, BHIEH LBRBEERICOW
TR D (1983) 1F, BERDKIFEME DU S L
ARREFEORPENRE T D L EZ, KERMIPE
DEHNWE I NT=DOPIHTEAT- 72, wANEIL
OB 2 72 2 EPRFHERO R ILz
ILTWwbEEZOLN LALA - FLBmE
TR, FICHTORBEIZE, LAz L
W5 T, e, oK, avion, €3>
B2, UM EDB X O T AV F — b & %
B EER DAERHERE D3I KIS AR D AR IR HERS & I
FICE KPR EZ R L Tz i LT 5.
& 2 AT, Malina (1990) 13 & EDOFKIHER (sec-
ular trend) {22\ T, positive, negative, absent
D 3OOR[/MAH Y, HAI positive 7 [T % 7~
T2, T ARRXFTAD 1 EIZIX negative,
absent ZMEIAZ R THEVH D, EHERN O
X R, BE, Y% EI2 X o T negative 7
@z RsEHEMLTHSE, 2Fh), EET7Y7
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DO—FTDH 30 FHID HHRE O AT & A LR
5 M7\ negative, absent DY EHH 5. — 5T,
2 IIVENZEERET 5 R ENZE LA 720, #H
P EREE, RSO HRBREEDEAHRICRE E
A5 2 CHBY (Ji and Ohsawa, 1993), Z o
3% 2= ASrp EREE IR & 55 DA KL R O ki &
KB EG52Tw5b (F- KE#, 1991). H
KOYE L FERIC, #iEBETRPERREO R
B 1T positive R ZRT 2 A HMEINTW
A (K& -2 1993 Ji et al., 1990 : Ji and Li,
2003). F7z, HE® 55 OLVBRKRIZOWTIEH
E DRIt L TWw b 7zdls, RS &
GRABFBCBVTHRENMAEL TV S LIS
5. LarL, EYINVEDZFRIEE ORELIC
BTl positive ZRTHIZRT Z L5 SN T
B (Chen et al, 2001:Peng et al., 2002), 412,
Wuyun et al. (2007) ZHZEEEBEROE Y TV
BB 2 HEHREOBFLMICEHL T, HH
(2006) AMRWE L 7= = —7 L v i %
LT, 1985 4% 5 2005 4F F TP 20 4Ef T MPV
EWMORILE IR L7z, Fujii et al. (2011) &
HAN, BEAOHREELOHENLEY I
BORIfLZ 54 L 72,

L Ladss, &Y IVEDFERWEEFTIZOV
THHEN-MEIZIZTEAE RV, Wuyun et
al. (2007) ®° Fujii et al. (2011) O#HHFIZHED
WHELEHBXICBIA2EY TVEDF— 5 TH
D, EVINVEOTFT—FTldhwv., EiX, €T
VEOFGEREOT—FREILEALELVDOTH
. TYTEITIIHEOHERE, 240 Ry
7, BESFOSGR -FREREFOHRSIIN SN S D,
EVINVEOGE - REFEEICET 2 3
LERA. IR, ErINVEOREEEIIEREE
LW ondl), ZoICE Y IVEOFIE
BUIFDLHRIEENY — 2T HZE1E, B
TVEOFEFFRIZ HIR T2 9 2 TRELRA
HERBETLHOEFRL. b1, EVINVE
DFVEINT2HFICBNTD, FEROBHIR
MEIIET 5 2 LIZER E U IR I EEE L ik
D=t bz b,

Z 2 TARIIGEIL, EHHE L IIVEE DL
WFFETH 72RO 6 7% 5 17 % E TOHK

(HE, fhE) BEF—7I2EOVWT, ZOREF
WNE—VEBGEL LD E L7z, LaL, WEkFT
D B HRFEE T TIEFE BLR M AR O fFNT 2513 &
AET, EHIHE OELEOMRN CTIHIERKEE
MEV)EFICX BN TH Y, ThTIIREL
RE T D A& GE§ 2 B BN 2 Tk % PRGE
FTHIENTER., 22T, I (2006) A%
L7z =7V MiZEoO#EHICE->T, 5k
FTHEB L OMREORE LI ORER 2 5 B
WK FE HEER (Maximum Peak Velocity :
MPV) #4%E$ 5. ZLTC, HAAHEVEDOY
FLkED MPV 4 & 2L, BENHY -~
DEAFALEFT L, TOHREEDO/Y — v 2t
WA 5. Fujii (2009) 135 KFEH ORER
HERSAE T & I 78 Sl AR (X3 2 B AR S
HHIEERFEHLTBY, TOEOKEFEEON
OX—F— IR0 ERREL. T2, 0
5 (2012) 1%, HED MPV E#MHPHEE IS
SR LEL NG A=y —LEZNE, AOL
A2 HI 2 o EORFRNE DHE LS8
TA=F =2 DH)HT ERB L. o7,
AT H R S RIS REE IR O 5
2D BREFE & OEIZED L 'Y TIVEO
SRFIRIE NIRRT A2 L2 HIE L.

I A&
1. &8
EVITVENIBWT 2011 FFIHE IS HE R S
TR RE, BRSO NI2T — 7 O LM E BRE
L, ZOREIZEOINT, 2015405 2018 F F
TE Y DIVEOH I & BEECRAE S N2 B
BULHEEHKRED 6D S 17 KT TORMHY
BET—s o Nh (F1D). HRAOERHL,
2019 4F I FE it & N7 SCEBRH A O TR - EH)
BEREREE] OF =25 GREMEED 6%
PO 1TRECORET—F 2L (F£2).
2. BINFE
7 —7 L v M (Wavelet Interpolation
Method : WIM) 1, G2 6N7=RBET—F 95
BEOFKE MR EZEMWIZEER T 572012, F—%
rx—7Ly MEABICE->THIM L, BFHE
EMFR % &, Zofpn 7Bl % Mo L
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F 1 HROANE, FidLOERBRFE (£ JIVE)
Monglian boys Mongolian girls
Heght Weight Height Weight
Age N Mean SD N Mean SD Age N Mean SD N Mean SD
6 380 11450 | 5.19 380 21.08 2.82 6 352 11373 | 459 352 20.50 2.12
7 377 12029 | 523 377 23.52 3.66 7 371 119.89 | 4.82 369 23.12 3.27
8 410 126.52 | 5.88 410 26.79 483 8 368 12677 | 541 369 25.84 381
9 349 131.84 | 6.15 349 29.84 6.29 9 341 130.88 | 6.03 341 28.99 4.85
10 299 137.14 | 6.54 299 33.39 7.56 10 322 137.06 | 6.59 322 32.40 6.08
11 257 141.84 | 6.97 257 34.97 5.71 11 269 14293 | 721 269 36.06 7.41
12 234 147.40 | 7.90 234 39.25 8.22 12 258 149.62 | 7.04 258 41.60 8.54
13 224 15374 | 833 226 43.68 8.24 13 255 15451 | 6.46 255 46.48 8.87
14 211 161.92 | 809 211 50.56 | 10.36 14 206 1567.33 | 5.78 205 50.31 8.58
15 163 166.25 | 7.32 172 55.20 | 10.08 15 197 15846 | 5.74 207 52.05 8.84
16 174 169.00 | 7.24 174 56.81 9.42 16 194 159.39 | 5.89 195 54.15 9.52
17 172 17144 1 6.13 172 59.67 8.62 17 209 159.48 | 5.73 209 54.20 6.88

® 2 WROAH, FiedLUHEREE (BF)

Japanese boys Japanese girls
Heght Weight Height Weight
Age N Mean SD N Mean SD Age N Mean SD N Mean SD
6 1111 | 11662 | 4.88 1089 | 21.26 2.85 6 1107 | 11564 | 4.66 1084 | 20.79 2.82
7 1109 122.44 5.04 1087 23.81 3.35 7 1m 121.63 5.10 1081 2321 3.14
8 1125 | 12833 | 5.18 1088 | 26.80 4.02 8 1115 | 12737 | 5.20 1093 | 26.32 4.17
9 1112 | 13350 | 5.46 1083 | 29.98 4.94 9 1108 | 13359 | 6.20 1091 29.81 5.01
10 1116 | 13880 | ©5.88 1087 | 33.43 5.89 10 1117 | 14025 | 6.92 1096 | 33.92 6.33
11 1113 145.53 7.03 1093 38.01 7.17 11 1118 147.13 6.48 1106 38.87 6.86
12 1377 152.81 8.07 1357 43.44 8.21 12 1379 151.98 5.94 1360 43.35 7.12
13 1370 | 160.75 | 7.44 1342 | 4878 8.37 13 1378 | 155.06 | 541 1345 | 4638 6.52
14 1377 | 165.96 | 6.28 1359 54.04 8.02 14 1386 | 156.36 | 5.24 1366 | 48.81 6.48
15 1249 168.50 5.70 1221 57.44 8.61 15 1254 156.85 5.34 1221 50.85 6.38
16 1255 [ 169.77 | 5.70 1222 59.60 8.16 16 1259 | 15726 | 5.15 1237 51.83 6.58
17 1255 | 17057 | 5.72 1220 61.78 8.72 17 1261 | 15721 | 5.38 1243 51.60 6.38

THRONTRBEHEMRLES, ERNY—-2%
MIREFERFOREHREREME2 AL HETH 5.
7 x—7 Ly MIBEOFEHEIIOWTIE, Rt
HYHG & BURICFHATY , EUOREI D TH
WZETHAH. ZOMBNEROFMPLARED
B NTIE, B TFgE G - IhAR, 1995
BRI - BN, 1996 5 BRI - JIE, 1998 ; Fujii and
Matsuura, 1999) T4 TIZRBRRTHBDT, =

ST =7 Ly MBI X B 7= Z T O
FHFEZOWTREET L. BFTF— 5 ~O#EMIC
OWTIE, MBI T—% Y MZBITS 65
I7MECOHE, KEORFHEMIIHL T
vr—7Ly MilESEHINS. 2LT, &
K & ARE OBl AR AR & 855 L CEA N7z i
#H MPV 4l & FE 25 %
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3. BTOFHE

D) ¥ IDVENZBIF 5 1980 FE4 5 2019 4F &
TOGDPIZH LTy =—T7 Ly Ml ET IV
AL, BENEfIEZE. 3512, FkC
Lhi7z HAD GDP ORAEM AL & % Fig
L, #FMEOREZALMEN Z M 5.

2) EYINWEFVEICIBIT L H5E EAEOH
W7 — 2 ICBIT 5625 17TRETORET —
I LTy =7 Ly MlMEFVEBEL
MPV E#iB L O"MPV #4523 4. & 512,
MPV LIi4v @ J& Bt B9 4 K3 BE (local peak veloc-
ity : LPV) OMILIRED &0 THIT T 5.

3) EYINVEEFDEOYA L FKIZ, HAAN
HOEIIBIT 2 5K EREORMINEE T —
FIHLTOELL 17THEETTz—T Ly Ml
MEFNVZ#H L, MPV4#s £ 0" MPV % §¥F
ET A EHI1Z, EVIVEBIY, HEAACSB
2 HELEDHE LAED MPV Filn L & LK
L, BENY -7 ofF et L, £ o5h5E
BONRY — % WG 5.

4. FFARIBAEE (local peak velocity : LPV)

JRATIREEEE (LPV) &, BEIE (2002) 23%
ERBICY =7V y MiEx2 80 LTRSS

H A= (mid-growth spurt) Z=HEET 58
T, TOAN—=MEIZBITFAY—-7 DLl % 2~
3 it L, MPV 12K 2 R AT 72 O ¥ —
2L LTHBMEL2bDTH DL, LaL, TR
B mRIE, BT S 5 8 o fE K fE
ZRTDDOT, BETEOLN, EHHLZHT.
LPV OK/PMET = —7 Ly Ml S8 & B
AR S S L ORF E ), BEHE
OFFFIIIMO THIN L 72 5.

o #F
1. E2JIVEICH T 5 GDP DREMHTE
H1IWRENTWSZ T 71%, 1980 45 5
2019 4EFTHE Y TNVENIIBITS GDP 123 LT
T —7 Ly MEMETIVICL o T LR 4R
ZALMARTH 5. 1980 4F-A 5 2000 4 F Tl
WERLTWAD, "5 by 7V THiz0) &
BLTWwA., LALARADL, 2000 fFEM L DR
FREITEHZEICHME 2R LTBY, 2010 FFEHIC
R0y 7N 7B, R2IRENTWS
7771, HARZBIFAGDPIIHLTY =7
Ly MHBE T IVIC X o TR R4 LR
THb. HAD GDP i 1995 £ EH A 5 (T AW

Y IJIVEDOGDPDHETRE
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2 3
= g
£ 10000 s0 Z
5000 0
0 -500
1980 1985 1990 1995 2000 2005 2010 2015
year

1 ELJIEICE TS GDP OREMNZTLEIE



34 AR = RFEFHAIZE 5435 2021 4F

700000000 30000000
600000000 o e ; : F————
= g 11 1Frel] 3 2 5
@ 500000000 |—% R H a
) L 1 10000000 3
g 400000000 . hisss I S ”
. > y g
’ (5 0
300000000 5
e 15 3
fit %1 -10000000
S 200000000 §
distance veloci
100000000 ty -20000000
— (o]
0 TRy PP CEPTT ey 30000000

1960 1970 1980

year

1955 1965 1975 1985 1995 2005

1990 2000 2010

X 2 HAICHTS GDP OREZLEER

ERLTVD. ZRICHN, £ TVEO GDP
3, Z0HD 2010 SELREIE MR MO 2 HER L
THBEY, 10O TGDP IR 2fFIcFchamL
7z.

2. EVIONVEBIEDERBLUVCREORT

NE—>

F3 4RENTwB7T771F, ErIVHE
FVERBLO6EPS 1TRETCOFEOREH
BEICH LTy =7 Ly MiEETFTVEEH L
TR SN-RBEHEMB L CHEZEHHRTH 5.
F7:, K5 6FRRICEESR SN2E y IVEE
PERLD 65 17 E TOREDOREI &
EB X OHEMMRTH L. W7 T 7 OBIRfE R
EHREZE LT R 7L FIFIRZRL TV
B0%, MEMHRIIRE CEHEZRLTwS. B
&, KREOHEMBICEITIE, BTHEOR
FWY—2 (MPV %) il 138 &, MPV 2
878cm/yr THH, LT HED MPV Hilild 119
%, MPV Z732cm/yr #/nw L7, BTKRED
MPV 4EiiETld, 142 7%, MPV %746kg/yr #/R
L, ZFHERED MPV FiETid, 120, MPV X
569kg/yr TdH - 7z. KIZ, HE D mid-growth
spurt DHFHGIIBL T2 B L TV LI LR

BB, BFTIRT5E, 95 EDZhE, KT
TH 75, 97O cmmdni F7z,
HEOYETIX, I3 HREMFKIC, BFTT74
W, 96 D HhRTICHIAL, LT T 747, 96
O 2 Er THBSED /e,

3. BREECOANEEFEDEEDLEEIRET

7,8, 9, 101 2019 4FBEIC AR S N7 R
RIS X 2 HARANB L ORI & REE I
FLTTy=—7Ly MBETVEEMA LS
E, RERXTMHETHS. BTHED MPV Eif
21237 (MPV=779cm/yr), T ® MPV £
F 111 5% (MPV=767cm/yr) THhorz. KED
MPV 4E#iTlx, B7T 123 % (MPV=57kg/yr),
LT Tk 114 (MPV=485kg/yr) TH o 7-.
TV INVEFVERFERETSLE, HEAABT
DOHFED MPV E#E 15 R WZ AR SN,
T/, P TIRARADT D08 VI & AR
Eh7z. KEOLE S FEMICHAAR RN &3
RENT 2%, EINVEFIEORLL B
HAANBZ X DS PRSI BEN LAIRER
72. 1, mid-growth spurt iIZ2WTH A&, H
RANEVEOR LD G ETIIEIZ 1 2P CHiBl
LTWwah, RETIIREIN P72 TV TN
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Height growth in Mongolian boys
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Weight growth in Mongolian boys
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Height growth in Japanese boys
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EE D4R 0 B 036 0 J5 2 #Z mid-growth
spurt DR D HENT V5.

vV ZZ

B (2006) &y = —7 Ly MEBIET IV &R
B3 22eT HEOEEFEHMY -2 % MPV
(Maximum Peak Velocity : IR RFEFHE) & L
THEMMEL7:. GROBENY — 7L, BR
IR THERERBEORKEEZRTRYTH D,
Tanner (1962) AEWEHENINT X — ¥ — L EIR
7z, A, EWERNT A= =T Dh, E
&, Tanner (1962) (& Wity T TH 5 25,
EREEIC & - TRtk L7z B RO BEMICBI 5 &
KIEHEHEE & B IR OMERBERB L O LE o)
AR E OREMIT L, FEFICE W ZE L
L THRMEAE L LTOBEKREZRELZOT
HbH. LizoT, BEDMPV BSEYFRNT
A= —=ThML, FHFENREBIEICIESNTY
RO & L CVEDT 5 2 L TE, EFED
HERORBEARPEO R RS Z R L TV
Bt 2 MiEd 5 2 L ST fgIC 2 .

ZTT, HRANZBY ZIEED RO KEYLIC
DWW, JIH (1997), A (2005) (X, #kiEo
FEHERAELH LI DOV THREEL, 1970 4EEEH 21
FTTICHT L, BERHERED —ERELZZ LT,
1980 4EEH 2> S F RO KBLIZ$EL L T 5 &
WiELCTwAb, Fujii (2009) &7 =—7L > b
WHEEFVEHERT 52T, ZhoWiszRe
BOCEEATIT CHi - & LT L7z, ARFgE
TRLZHAEE Y TVED GDP ORAENHER
POHIMWT 5 &, ARDOEERFRE 1955 4
5 19734EF TT, EHIZZFDOHONTIVIPE
TICRKEEREZEZRLTWAEA, EY IIVEIL
1980 4F F TR FRRIEED 2 <, FEFED 2010
FEPRRKEEREEZ R L2 & 2F 2, IF
WZ5E Y INVEO R EREFIEM AR ERLT
WhreEZEZLND.

£V IIWVED GDP DRAENHERIVRT X9 (12,
BAE, £V INVEERBEOBEREILIEATS
D, BEDYVATABKIRIIEDA ) L LTWA.
ZOXI)BERETIZBWTHERBE DO Y — 28
HEIC RIS, | v DVEFEORE IR A

BHah, #HE BHFRLEOBBRIITIETE 5.
AWFgeix, T IVEICBT L EELGE L KR
DEBET—=FHELN, 6% 5 1TRETOHE,
REHEICH LTy 2 —7 Ly MiETF V2 #A
L7z, 2L C, HAABLZOEREEHKEDHKEH
BB X OHE R & oD SHIM 5 &, 17
WIEE COHRIGIORADSTE L E D 1em B
, HREILWICHAAND 12kg BEKTH B Z &
PRENTVD, FEENBOOLNIZZLEEZ
3, BV IVEOFEDEIL, BUE, R
ROHES72720TH ), HAROEERFREOK
ERIBELRBGPERLTWwWAZ EIZARY, 41
HROWMAL L DITEEDOREYLLHEA TS &
Ziohb, E€hs, GidBLzXo, BHES
(2012) &, HE® MPV EMPBEEIEEIR R %
HeLBED TG A= —2E 2L, ANOAHBRE
2T 5 ZOEORFRRE bHELEL VT
A—=F =% D) BERBELTBY, 51T, i
H (2006), Fujii (2009) 135 EDKRALE ik
A L OB RP/REZRRTEBY, Fiu, &
PRI EE DRI T B L72H 5T, BEFK
L3529 THsE. LrL, KREFPHARANEL
RTHBRCTOFREOE M GHMFE vz X
).
EVINVEEDEDOZREBE Y —IZDon
T, GEICHLTIEE Y IVEETTIE MPV 4
BT 138 M CHARAB T 123 %D, WS
PICE Y DIVEB T OF P ITEY. 0TI
DOWTHEY TNVETIE LI HAANIZ1L4
LD, Y INWELTONDPBAEITEN S
EAURENT. REREF TLRHBOREIRE R
THEY, REIHAANIDETKTH DA, &k
TR T~ TVETFDED T SIEN 2 & )5H
H&Zol, ZOZ &, EIZEYINVETERS
B EDSEATE Y, FRORBEALASHEHE
HEATWE I LERTHEAETHAH. TLT, ¥
FKMIIZHAANL D FE, REE HITKEYLLT
W{THA9.
CDIHCEVITNVERBLZOFREE ST —
MOHE LT, HRMNEREIENE ) FTE
v INVEOHSRFRAAREELICH D EED
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