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\\Ir rxl.c11d 1 '1(' IIC'(H"las::; ir-.d· 1nudd ur gru\\'l.lt wil.lt r11clugr•111,11r, ÍNl.ilil.y l.11 :111:il_\'i',(' 1 iic• 
p1•uli1Lil/11 ,JÍ 1.ltr s l:i11d:1rrl ,,r living 11f rliildt<:'n. Tlw q11nlil.y uf r-ltildl11H1d i11 Wc-slc-111 

('r·u1H1111irs, ll1<':1 r,1irr•d 1,y 1.liC' 111r nn l1c•igld f.,1 -ng0 ,,r d1i ld1T11 , i111 ·1011::;r•d 11·il 1, cr-u111,111ir· 

g111wl.li d111 i11g I lw l:d. l11111cl1Pcl nn cl fin _\' yr·at s , l,111. il. drr·li11rd n11rl s f.:ii~11nlrd d,11 ÍII/!, 

i111l11 :- l.1inl 1r·1·r ,l11l.i .,11 li11 1rs. 'l'lirrr i:: c1·ide11rc- li11ki11g 1.li i:; r•n, l1ili()11 of llf'i gl,1.i: 1.,, llw 

rl r1 1111gr:q,lii r· l.r:i11 s il i()11. \.\Ir· sr d vc CJI II 111orlcl 1111111c-rindly :lllrl I lw I cs1dl.s 111 nl.i-li 1.IH' s l._,·1 

izrd Í:tr·l.s wr•II. Tli r r::i 11\!' trl:1l.iu11s liip l,rl.wcc-• 11 fnl.ilil.y, i11r'CJ111r ( H' I' rnpil.n, n11cl d1ildrc1, ·:, 
lwi¡~l, 1.s r·11w1gc's Íl ()) ll 11 1<• n11alys ir; 11[ rer·r•11I. rlnl.11 fro111 ;i c·1p::;~,-s('r-l .il/n riÍ r·u11.11l.rirr;. 

1, l llin11k X:11·i•:1 Saln- i-J\ l:irli11 Í<Jr ru11111w11f.s nncl nil.ir·i.c: 111 . 1 ahu l.lw11k Cnry S . 

IJcrkrr, U:111il() c:,,niloli, .1111111 l(o111lw:, f1ccl10 l\lirn n.11d sr111i1111r p :1 rlic-i¡,n11l.is ni. Pcm1pr11 

l•'nlnn, T111· 11111:Í11, .inri 111rr l i11gs ,,f 1.lic l•:11111¡ wn11 S, wic·l._y Íor l '<>p1tlal.i1111 l~ro11l/111ir ·r; i11 A 111-

sl.c1 d:111 1, l·:n1 111 111l!'l1i1· Sur·ir•l.y i11 Cn11r·, ·111, l11l1•11wli111i;1I l•~n11111111i1· /\sscwirtl.io 11 i11 1311°111,·: 

/\i11's, f,11 11 r;rf1il n111111w11I.::. l{ r•111 :1i11i11g <' IT()IS :i11rl ::li.,1 l.r ·u111i11¡\•: :111' 111i11r :ilc111(' . 
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J. LN 'l'I U) 1) lJ C' l ' I () N 

He,l' nl. 1esea1d1 l,y l•:ns le rly [UJSHJj lins r"1111d llinf. lli <· 1<•l,tl.i1 J11s liip IH• f. wc<'n <p 1n lil._y "f 

lirc i11dir·a f. t,1s n11cl i11n,111c l'('I r·apila i:, 11<,I. :dways lll< Jllf Jl ()Jlir·. 111 1.ltii, p:q,c•¡ 11·r• nrlrl1r•:;:; 

1.1 ,is isslll' rt,r ,1 11 i11cli, ·.d o r 111' 1.ll<' <p1:tlil _1· ,¡f' lifc• ul' r-l1ilcl1 (' ll , 1 IH ' :\l'1'1 :1¡!p l1e·igli1 -l,y -:1¡•,c• prufil, · 

u f' cl 1ildt C'11. 

Tliis i1 1di!'al.11J 1s i111pt,11 n11I. fur Cí'I J11u111i,· :111al.1c;i.•; lw, :111:,r c,I' 1 ltc· rid1 cly11:1111ir·s 111:il 

l1ns hisl.uri<'a lly di:-;¡,layed. 1\n·urdi11g lu J<u11tl1Js j l.!.J!J:!j a11rl Sl.t•r kt•I jlUD!íl d1ilrl1c·11 1111d 

adule~;r·C'11l.s i11 \\lr:-;11·111 <·r·u111J111iPs h:wc <'XPC' I Í<'Jl('('rl a r, 11id:1i1H·d 11pll':11cl .•, li if'I i11 1 llí'ir a,· . 

eragc licig lil.- lJ,Y-:1ge lll uf il P u,·c·r 1.h c• l :d 151 ) ,\'l':\rs, IJ11I. li<:•igl,h rlcr-li11C'd :111cl/u1 s l.:1g1wlcd 

rl11ri11g 1.11<· fi1 s l. par!. 111' !.lit• 11i11c l<·c111.l1 r·c·11l.11 ry1 n1i11cidi1 1g "'i l.J1 11 1<' i11il.ial s l.ag,•:, ,,í e,, .,,_ 

11u111ic· d c•vt• lu¡,1 1H'11I.. /\1 1t1l.licr i1 11 pu rl.n11I. fi11d i11g i:; 1.li;d. a r·t ,11 \'<·1 ¡~<· 11<·c• i11 d1ild1<'11 's 111c•a 11 

li c- iglil.-f't.,r-ag~• i:; 1Jl•~•"l l'ed u1·er regiu11:-;, sw ·inl C'la:,~a•s :111d •JC·,·11¡,.i l i,,11s d111 i11g l l1C' l:1·:I 

ce11l.11tj '. 

'1'1, /\llS \\'l'I' 1.li c> q1w:;I i()JI ()r wliy [t\'(' l :1g(' d1ilclrt·11 1s IH·iglil. lin,·c· rlii,plny<:d :-;1 1d1 p :11 l.inil:11 

pnll.e111 is 1.lie 111ai111Jl ,jc••r·l.i 1·P. uí f·li is p.1 pe r 1 n1HI sl11mld l,c sr•c11 rn, a n,11lri lJ11 l.iu11 l.u\\'n1d:, 

1 li P del.t'nni11nl.io11 uf ;i 11101c <kfi11il.c r<'l,tl iuns lii¡, l,<'l.1Vt'1'11 i11, ·u111t' 11c•1 f'apil a a11d 111C'ns 111 e':; 

uf' 1.lic qt1 :dil.y tif' lil'c . 

Ji'rn11cis C:ull.1111 [l~J8Bj 110l.il'ed a l111111 l1 l'd yc•a1s Hgu 11 1:11. li ig lwr i11r·o111c l11J11 st•l11,lds l1:1rl 

f'ewC'l' c li ildrc:11 IJt il. 1 liHI. 1.lie_y we re ur l1i¡•,lic r pliysi,·al sl.a l.11rc
1 

:1111I li<.' <'i'111C'li1dtd 111111, 111<':;(' 

f'n111i l,v d1nr:u:l.c'1i s l. ics werc' l1C'red il.nry. llc1 e wc r·u1 1í1,11il 11,i:, ,·iPw wi!.11 l.l1e• pr·u1w 111i ,· 

:1 11:dysis ul' 1 lie rí'lal iu11s liip l1<•l.w<•e11 IH·iglil. ;111cl f'c •11.ilil.y. 

/\s clisn1ssccl i11 l•:l'<•le !.11 :111<! T n111wr 11 !17Gj il. is a wt·II l'Sl.al,lirdwcl f'ar ·I. 111 :d. 1 llf' Hl'<'rng,· 

l1 ci¡~li l.- lJy-ng<· ¡,1 .,fi l1 · ,,r d1ilcl1 e1 1 i11 a ¡1,i1·c•1 1 1·, ·,,1111111y i:, 111ai1ily 1t•lall'd 111 lli<' s l:111d:11rl 

uí living c,í C'liildt c·11 ÍJJ l.lwl. L'r·u11u11 1y1 wlial. IVC' s l1 all <':d i l1C·11• llw <pwlily c,I' 1'11ildliuud . 

'l'ltC' avcrngt' lieig lil. ()r d1ildrc'J l i11 a gi1-e11 CCUIIUlll,Y 1111 1s l. l.li c• 11 IH' IC' lal.<·d· l.() lll1l l!-i <'l1u lrk 

l'X IH-'11dil.111 C's in 1.lic·ir c-l1i ld1e11. 'J'J1e11 il. SC'e11 1s ¡11J:;s il 11C' lll g i,·,, :111 rr·¡¡11u111i,· i11l.1:r¡,rc,f.:d i1111 

1.o 1. lie evu li1Liu11 "r d 1ildtc>11 's llC'igltl.. 



111 ('('()ll(Jll\Ín; \\'(' ~;l.1rss 1.lw 1.rade-()rr rari11g pare11 l.s lwl.1'.'l'(' II 1. 11(' q1 1nlil.y a11cl 1.l rc 111111ilw1 

(Jr d1ildrP11 1.lley li,11·c•. t\<"l.1 1nlly \Vei t !IDD:l] r111d Sc-l1 n<'irlN !l<J<J(ij nr,sur· ial<' 1. 11 <' lun g

rn11 cll :111ges i11 1.lw 11wa11 l1C'igltl. uf E1 11upca11::: wil.11 i1 wu1 11 C' ¡.\1<111·1 lt n11d f0rl.ilil.y d0c-l i1 1P. 

b11t. 1.hf:'_y clu nul. c-x¡,lai11 l ile t.cmpuraty duw11t.11111s in ltc-igl1!.s. 111 u1df't Lo C','< plai 11 ll1r 

c-,·uh1!.iu11 ,,r d1ild1T11 ·:, ll('iglil.- l'ur-ngr• , 11·c s ltall íi11d uf gr<'.il. li<'I ¡, l.11 1 :1kc• i11l.11 :1,..-1n11il. 1 ll" 

<'<J11l.e111p1Jra11cu11f: c·1·,,l11l.i,.111 uf krt.ilily. 

Julin J(u111l us [ l!J~Dj /iiglili g ltl.s l·ltr 1ule u f l.lir dc1 11()grnpltic- c• xpl ()si<J11 uf 1-lw lalc e:· igl1-

I.Pc11l.lt ce11l.11rv i11 IIH' l1Pigltl. derli11c <'J)Í:,odPs for S<'\'<? rnl b 111<J¡w:1111·u111ll.tiC's, l>1JI. duc·s 11,11 

Pxl.clld ltis s l.11cly I u n11.1dern l.i111cs. 

\Vl1ilc 1.llf're sr<·11p: 1() lw n. 1·1.11iscm;1 1f: in nJ111,idc•1 i11¡~ l()1 1g-rn11g11JWl.lt ;1s l.l1r• 111:IÍ11 ca11sc' 

lJchiml l.l1P l1i:d.111i r·:d i11nc•nser; i11 d1ild11•11'r; l11' Í¡~lils
1 

llll't<' i:, n111::iclc•1:dil1• di:,¡H1l.c• a11 1u11g 

tf'scn rcliers r<'ga rcli1 1g 1.lic ca 11ses uf 1.1t,, le111purnry d11\\'11l.11r11s i11 11H' n11 licigl1l.s . 

'l'lic rnnin <? pis11dc•:_; ,,¡· lt e ig lt l. de:·r.li 1w lin vP IJC' \'11 ()1,scrvc:d i11 l•:11gl:111d 1 S\\·c·d<'ll :u1d 111<' 

US/\ i11 1.lic firsl. li:ilf ,¡f 1.hP 11i1 wlcC'11l.l1 1·r nl.11 ry. 1\ 11 l.l1 l'f:c• , ·1111111.1 i,·:: 11·,•rc• w1i11·i11g i11 (.e1111:: 

uf pcr <"n pil.n ÍtJr'(J l! ln al. 1-.iw t.imc. 

Fur !.he rns<.\ <JÍ E11gln11d, l(u11ilus [ l lJ!n] <'sl. i1 llal.vs 1.li:d. :1d1Jlr·::1·1·11I. l1r·igli l. fnl h í(Jr i. li,1!'<' 

wl1u wcre l>urn d1 1ri11 g 1:lic scr.u11d hn.lf uf' 1. li <' C'ighl.cc1 1Lli r·e1Jl.11ry, i l. s l.ag1wl.es f'ur i.ltusc ll'li<i 

\\'(~I (' lJur 11 Íll 1.IIC' firsl. df'cnd1·s ()r 1.11<' IIÍtJC'l.f'{'l ll.li n·1 1l.11ry ;111cl s i.ni 1 :: ih l(Jlll!,- l llll ÍllíT(':tSe Í<ll 

¡H'uplC' wliu wctT bur11 nfler t.h0. L8G0s. Tlicsc 1n111-e11w1ils in lH·iglil :; wc' r <' ni11'.<·111 ¡H1rn11c,.J11 ~, 

l.u 1.lic l'.:nv;lisli de 111ugrnpliic 1.rnns itiull. /\.rTordi11g l.l, Wriglr'_y :u1cl Sd111fi c lcl [l()H!JJ c11li 111l. 

fc•r t.ilil.y ral.e incr<'nsc·s 11111.il Lile ]ni.e l 7!)0s, il. tlc-creas<'s l.lw1r'aflr•1 1 fi1 s l r; ]qw] _y a1Hl aftc-•r 

l 8;11) \Try Í:d .. 1 f \\'(' all11w r()J' n pe:1k i11 ar-l.11:d Í<'I 1.ilily lH·l.wr'('ll ¿~, ;111d ,[() yr•:11 :; l:il.c.'I' l.lw11 

ac·L,wl l'f'rl. il il.y clia11¡~c:-; luwe C'xac-1.ly 1111' (Jpp1isil.e ::ig11 (Jr llif' ('(Jl\ l!'lll\Hll;\ll<'<lllS 1'11:111¡~<:'S i1 1 

lieighl.s. 

Fur 1.lic rase 1JÍ Swecle 11 he igh!-. dal.n in Sa.11dl.1e1g and Sl.r•ck<'l l 1D88] a.nd Sn1Hllierg; :rncl 

St.er.kel [HlfJ7], t111d Lite r.uhurt fer t ili l.y dal.:t in Er-ks l.ei11 el. al.! l!J'JKI, 1cveal 1.linl. IJCl. ,,·r·1'11 

Ll1c 17:IOs D11d l.!10 17',Us ferl.i lil.y is IIJ\v wltile lif'l.wc<'ll 1.lw J77lh :111d lhe 18l()s il. is lii¡~l1. 

Yu1111 g m cn 's l1c ig ltl. , un Lite uther ku1cl, gruws f,i r Lliusc: 11· '10 wc rr lJurn l,f'l.w<'Cll ali1J11l. 

17!)0 nnd Lhe 1820s a11 d Llwn íalls f(Jr t husC' wliu wc-rc l11ir11 IJ('i.11·,,rn U-3:!0s n11d 18!)1Js. lf 

• 



1\1(• 1,tlle l.ltl' 111 id1J11i1il. IJÍ ('Hrlt rcrl. ilil y JC•g111tl' 11:; 11 n·ÍcJE'IIC'(', 1111cl ;1ss111m• 1.11(11 ll'lllllCII l1a1·r• 

cltild 1<·11 i11 r,gei; l1l'l11·<·<.· 11 ¿[j :111d ,10, ll1c11 .\'u1111g J11t·'11 wl111 wv11• l"lllt IJC'l.ll'('c•11 187fí :111cl 

181() s l1u1ild )¡¡11,c ad1i1•1·t•d 11 liiglH'r ¡,ltysir·a l f:lnl.11rc> l l1a11 111r•11 IHn II l,d.w1•<·11 18¿() n11d 

1850, siJtc'(' 1 ltc ÍUl'llt<'I' gr<' II' IIJJ i11 a 1)('riud (Jf l11w rt•rl.ilit.:,-, :111d Litis IS ¡,r0r·is<' ly ll'ltal. 1 ltr• 

dal.a i11dir·:ll.<·s. 111 S11·1·d1·11, l.11c SL'r·1iln1 i111·1t'ns1.' i11 l1eiglil:; s i :111:, 1'1,1 l.l111::1• wl1,, 1v<•1c· l,,·111 

• 
Tite:• <'¡,isudes 111' ltl'igltl. dcdi110 i11 1.liL• Unil.cd Sl.al<•i; st•1•111 111 id1<1w :i s i111il :1 1 ¡,al.l.e111 . 

l<u111'1,s nnd Cuda11is / 1 !J!J7j íi11cl a dt'1·li11c i11 l.l1c 1d1ys i,·:d s i :il.111 t' ,,r 1.11<• wl,il.<• ¡,1•11¡,I<• IJ11111 

i11 !.he i:;ecrn1d lt:tlf ,,r l.lw 18:!U:; fur Lll<' SI.ale uf <:vurgia ( l lS1\). ,\gnin, lfo.:> r•1·11l11l.io11 ,,r 
ltC'iglil.s sce111s l.u IJL' ,·un clal.c·d wil.11 d1 :111grs i11 s1 ¡¡11r dc•111u¡!,rnpltif' indi,·a(.urs . 1\r·curdi11g 

l.u 1.11(:' u.s. Dt>pat l.111t·11I. ()r Cu111111f'l'l 't' [ 1 ~)8!Jj ( lw dc•pc•11dt·1wy r:tl.i,, (]'(' l 1·1•111 ngc• ,1" d1ilcl1 ('JI 

l-1~.\'Pnr-uld a11d .\'"1111¡
1;n uver l.ul.al l'"l'tilal iu11) _j11111ps 111tm• l.lt:111 :í(J ¡,nn.'11I. i11 C:1•11rgi:1 

d111i 11g l.ltL• Jl-3. lf)s ,11l!I IBfíUs . 11. 1.akC's :ilJ()llt a 1()() _r1·:11s l.,, g,1 l,:wk l.<1 lite· lt•1·1·I 1,Í 1111' 

L8:lüs . Tl1e1 e is t•1·id1•111·e uf lwiglil. ck,·linc i11 ul.lit•r I c·giu11:; r()r 1111: 5:1111(' !JC'I i()cl, nnd 11,r• 

IJeltaviur uf k11 ilil.y is als() s i111ilar. '1'l11.• pc1Tr•11l.:igr· uf I ltc• f, l.11 1-1 yc•ar-11lcl r-liild1 e11 111·1·1 

l.ul.ul pv¡mla l ion iiw1 cases nbu11I. J U'Y,, i11 1 lw Nll1 l l1<'11sl., :urd al11111::I. l[, 'J,. i11 1111• N<11111 

C<"11f-.ral rc:gi,ms. 

Tlieterure, Litis l'l' iclt•t1('(' SCCll lS l.u s1 1ggl'sl. 1 Ita!. l,ul lt l.l 1e 1.,11g -rt111 IIIC'l'(';lst' :rnd 111< · 

I.C'111purnry duw,1l.11111s i11 lieighl.s nre par!. ()f l.lt1• s:1111c pl1<'111J111c111J11 uf c·c·t,11<1111ic· g1vll'I lt 

a11d 1.lil' cha11gcs il. l riggc,rs i11 fcrl.ilil.y. 

In Scrl.iu11 11 ll'l' slt,,w 1.lial. an exl.c•11dt>cl 1·e1siu11 of lite JH'l/c·lassi,·a l l.l1C•11r_,. ,,r c•1 ·1J11u111i,· 

gruwl.h wi!.11 c11dug,•11t111s rerl.ilily uf 13:,rru n11d Sala - i-f\lnrl.i11 1 l<J!J!',j l'ail ltf1tll _y Jt• plir·nl.<':; 

ali 1.ltC' Íl'nl.111c•s ur 111<· C'vult1l.iu 11 vf lii ::l.orir·al ltc·igltls, i1ll'l11cli11g l.'11· duw11l11rns :1:;scwiakd 

wi l.li i11i l. inl s l..igcs uf c·1 ·u11u111ic: .g1vwl.l1. 

T li C' C'Xl.c•11:;i1,11 11111111111':; l.o i11cl11cli11g i1ilu 1.ltl' 1111,clc•l n c·1 ,11111111([il.y ll' j llC':;r•11l.i11g I he• 

q 11 a lil.y vf d1ilclltuud. Tl,is CXl.f' tlSi1111 IS du11c :icru1 di11µ; l.,, 1 lil' rl1•fi11il i1111 ,,r q11nlily ()r 
d1ildtc11 gi ven IJy C:n, y HC'd<<'r I l97G]. 

/\s c111pli asi:¿cd i11 Hos<•11zwt•ig j I U!JO] l.l1c I q,lirnl.i1,11 uf af' I 11 :d c·1·1•1tl s d1JC':: 11ul 1·1J11s l il 111 <' 

evide11 ce fo r l. l1c ltyp"I ltt's is 11sc•cl i11 Lh<' 111< ,d el 1·u1wc1 11i11¡1, 1,IH' dt•l.<•1111i11:11il s rn· ,·,,11:;1•q11r·11, r•: : 

.¡ 



()r f'crt. ili ly ckci~i,,11::. 

Tltc1do1c, i1, Sc•c·li,,11 111 \\'(' IISC ,·,,11(.1·111¡,ura ry dal.n 1.)11 r,,r til il.y, i11ru111f' P''I rapil.a. 

n11d cl1 ild n.' 11 's hciglil ni. agc J.() l.u csl.i111nl.c 11,c ncl.11a l rclnt.iu11 s ltip bct."·ce 11 Lh<·s<' ,·n 1 iablr·s 

[l(TUSS ('(Jlt ll l. rics. 

Wc [1 11d 1.hal. 11 1(' lllf' [ll l liC'ighl. ()r ,·]1ilclrc·11 is Íttd<'('d i1,l.i11,:dd _v t<'l:d.C'cl l.t, 1.ltc k,·,·1 

uf ferl.iliLy nnd i11nJ111C' pcr capi l.a n, 1. oss c:01111 1.ric·~ l.uclay. 111 tJIII' csl.i1nnl.it ,11 wc ru11l.r1JI 

fu r suci a\ m-r;u 1l~<'11w11l.s, fu r rncc, fur cxug<'nu11s l.i111c td tift.s, :rncl Í•H I lw pussil,ilil.y 1.1,nl 

1111ul,scrn' d ,·:uial,lr•:, i1ifl11c1tr'Í11g 11 w,11111· grn\\·l.lt al:,u i1dlt 1r•11n• ,· is-n- ,·i1: Í<'I I ilily nnd 1111' 

lt ciglil. uf d1ildrc' 11 . 

P1 cv ici1 1s c111pirirnl lilC'J'[l l.lll'C i1 1rl111J,,s Si.ccfo•l ll!J8: lj a11cl l:'1,,11¡.',ill1, n1,d ll:u1r:lJ11 [19!l!'il . 

Thcy rcs,,rl. (·.1, 1 llP ~;:une daLn su1 1rr0 11 sr:•d Itere·, l,111'. 1 lt<' " 1,j('r·I iv<' of l.l1<'ir r•sl imnLi,,11s 

diffcrs s11lis l.n11l.i:dly f'1u111 1.hc u11c i11 1.ltis p:q><·r. l11 ¡,:111.i,·,dar. 1 lwy cl1, 11"1 li11l< k ri.il ily 

i><'lt:\\' iu r l.u d1ild, c·11 ·:~ ll<'i µ;lii.. 

li1 ltis piu11cc·1i11¡•, :irl.i, ·1<' Sl.cckc l 1'11111,d 111:d. 1ltilcl1r•11 's :1,·1•1:1¡ 1,<' lwit..; 11 1. wns p1,sil.i \'c' ly 

re lal'.ed l.u incu11w pn rn pil.n wil.lt :111 "lasl.ic·i l.y "f ().'lr . /\ si l i~: rd 1u11·1, l,cluw i.11i s vnl1J<' 

fur i.l1P. i1tc·o11w C'l:d.i,·il.y ur lH' igltl. is l.111, lar¡ ~('. Si.1•1-k(·I\ 11';111, i11g :1g:ii11:-d. 1.lw 11:;,• l)r 1'1'(1:;:: 

r·u1111l.rv c>sl.i 1na l.c•s l.ll ex plni11 hi sl.uri c·:d lwiglils 111, lu11gn S<'('111:_; l.ll lt,ild ií 11·c• ('(J11l.1¡¡] [,,1 

u f.he r im purl.a11L dr•I <'r111i 11a11l.s uf ltt·iglt l. , lil«0 f'rr l ilil.y :111d acl 1il l. f'cl 1wal.i"11. 

Frungi llu n11<.I l la11sun li11d 1.hal. i1wci11w pcr rapil.a d ,ws 11ul 1• xp lai11 11111C'lt ul' 1. llf' ,·n, 1-

nlJili t._y i11 r·ltil d)'('lt ·~; lwigltl.s nrTuss c1,111il.rics, i11sl.r· :HJ 1.ltc•y r l:i i111 1.lrnl. :ill I IH' ,·:11 inbilit.y is 

ex plni11<'d 1,y rnn:, ruc,cl SC<"'III iLy n11d lilcrnr·y. l lc.,\\'C'\'('I, i.111'_\' ,l., ll•JI. I.P:,I. i.111' s l.al.isl.ic ·: il 

s ig;11ificn11C·c uf l.lic· l'SI i111 nl.cd codli,ienl.s. 

]11 Sl.1•,·kcl's ll'lll'k , as W<'ll as i11 Jí'r1J11gill() n11<l ll a 11S1J)l·s, lwiglil clal:i or J11i111,1it.ic'S :11<' 

puulcd 1·,¡¡gcl.ht:r wil.li ('l)\lltl.ry-widc• 111(';\S\l)'('S ()r ll \1'<111)(' :11,d 1,I lwr \l;\I inblr•s , a Jll acl.ic·,, 

1. lwl. \\'C nvuicl lwrC' lwc·aw;c il. cnn bi:11: 1.lie cr,1.in,al.(0 s . 

Tlw rcsl'. uf t.lw papcr is utgnn i7.Pd as íulluws. Scr-l.iu11 11 i1il 11Jcl11ccs 1.11(' 111udc l, Lit,(• 

e rnpiri rn l n11nlysis is d •m<' in serl.i1J11 J l l., nnd sr:r-1.iun J V s1 1111111 n1 ÍZ<'S Lite 111 ni11 fi11di11g:: 

wil.li l.11cir p oli,·_y i111plirnl.iu11s. 
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.,¡_ /
1
1111'11/.11./ / 1

1,:f,·11·'/lt'C,'i 1111d f/11: (j1111l1fy o/ ( '/11/rln:11 

111 1 liis ~;('1·l.i1111 \\'(' r; l1t,w LltaL u \'('11,i<Jll (Jr 1.ltl' 11 ('(.J('l:,r;::i,·:d ll ll1dd ur ('('(J)](Jlll ir· g1t1\\"l li 

willt c111 \()gc-111111:; 1"< ·1 l.ilil.y r·:111 i11dccd 1·xpl:1i11 ll<JI. u1 il y Ll1t' ltJ 11g -1·1111 ¡1,111ll'l. l1 :i11CI , ·11111·1·rg,_·11,· t· 

111 d1ild1 l' 11
1

s ltcigl1I.:; IJ1i1. a l~o 1.lie i11il. i:1' c~¡, is1Jdc·s 1,/' li<'igltl dt•di111•. 

\Ve exlC'11d 111<' ¡1,,,,wl.l1 :111d fprl.ilil.y 111udt•I i11 H:1110 :111cl S:dn -- i l\ l:11li11 11<)!)[,I. 111 llwi, 

111u clcl gc·11c1:d.iu11:; n1c' li11kt•d l.liru11g lt nll. rni:,11 1. '1'11<· rC'111c·::,•1 il .• 1li1·c• pa1t·11I. i11 !'/' IIC'lal.i ,,11 

i is nss 11111<•cl 1.u n11 ·L· f't,r iLs uwn r-011 s 11111plio11 (.',, 1.1,c 1111 111l1c•r of' f'i1i ld1L'll il. Itas 11
1 1 

:111d 

f'u r Lite le,-cl <,f :1cl1ilL 111.ilil.y acltieved IJy Lite' d1ild1 t•11 / /, 1 1. 'l' l1ir: f11l. 1m• 1!1 ilil _\' lc·,·e ls u11· 

disn.,11111.l'd l,y a Ía1 ·l.111 , 1(11,), wltic-11 is invc•1sely n ·lalt•d 1,, 11
1

• 

Lel. 111<· 1'111wl.i()11 11((..', , 11;) gi ,·e Lit(' 111.iliLy d111i11g :id11 ll.l1 ()ocl f,,,111 ,·1111s11 111¡,l.i<J 11 n11il 

Lite p1 ese11n• u f' r liild1c11, nnd 1(11;)11 1 / I, 1 1 IJe 1.ltc di:,1'1J1111'.c•d 111 ilil y :wl1i 1;•,·(·cl liy I lH• 1w:d 

gell t•rnl.iu11. Tlic11 l.o l n i ul.ilil.y nclticvcd l1y nll Í1Hlivid11:d Íll g<'JIC'I 111 Í<.1 11 i i:; gi,·c·11 IJ,\' 

l !, = 11 (< ', , 11;) 1 Y ( 11 , ) 11 , fl; 1 1 

1 !Hrru :111cl Sa la -i- 1\ l,11 l.i11 's nwdel 1 <·¡,lic-al.c•s t 111' d t•1111,grn p l1i,· lr:111si l i,111
1 

:i 11d 11111.', il 

u lready cxpla i11s pa1 l. "r I IIC' t'llljlirical í.,cLs dis1·11sst•d al,m·c•. 'l'l1i:; ka l 111 l' ()r 111<· 111<,dr•I 1:: 

ul ,l.ni11c>d bern11sc• IIH' I <' is ;i (.1 ade-u[I' lwl.wec·11 Lite• ,¡1111./ify ami I lw ,¡11.u11(1fy (J f d1i ld1 e11 . 

C.:a1y l!l'Ckt'r !Jtr;·¡;¡ clc li11cs Lite 1(/l(l.lil_t¡ ()r d1 ilcl1c11 ns 1'11ll1,ws: 

1\ f'rn11ily 11111!:I. ckl.e1111i11c JH,I. •J1ily lww 111 :u1y d1ild1t·11 il l1a:; 11111. :ds,1 111<· 

:1111011111. S[JL'II I. u11 l.l1c111 ( ... ] 1 will c·rdl 111u1e <'Xpt·11s i1°<' d1ild11•11 '' ltigl1t•r q 11:1li1 y· 1 

cltild1c 11, j11s l. ns Cadilln!'S a1(' rnllccl l1igl1cr q 1111lil·._y r·ars 111:\11 ( 'l1c• v1,1l(•l s. 1-- -1 

ir IIIUl'e is vul1111l.n1 ily S IH'JII. UII !lile d1ild llt ru1 Ull HlltJ litC' J , il. is l1~•r-:u1::e l li e 

11atc
1

11ls ul1l.ai 11 :1ddil.i<J11 al 111.i li l.y f1u111 1.lw addil.io11a l f'X¡,c• 11t lil 111c~ ,111d il. i1i l l1i s 

addil.iu11nl 111.ilily wliid1 IV<' call li iglt l' r "q11al ily". 

Nuw, !.(JI.ni 11iilil y /f, 111:iy l1c i11,·1, ·:1~:Pd Lltn111¡ 1,lt difk·1t •111. k i11cls 11 f' ,·:q><·11dil111 1•:: '"' 

d1ild1c11 . 1 s linll disli11g11 is li IH'l'l' l,cl.11·<·c·11 l.l1usc ]',1 rr11l.al 0x p t•11di l 111t·s 11,:il. i1wJl':1s(' 11(-) 

f'ru111 1.ltose 1.lial. ÍIIC'l(':t:,(' il. i11dirccl ly l'Ía Llll' disn11 llil,t'd v,d11c (Ir {1¡11 · 

(j 



Typir-ally il. is ass1111wcl 1.h n.t. ltig licr c¡italii._\' c liildrcn an' Lltosc wlic¡ ar-l1iPv<.' lnrgP.r 111.ilil.y 

dmi11~ ncl 1tll.hc¡1Jcl l,c.,-;111sr• 1.hey ¡mJviclr• i.lwir p:11c11l.s 11·il. '1 liigli•·r disn J1 111Lc'cl 111 ilil.y. 11 1 

t.his c·n.se, larg<'r nd1dl. n111s1 u11pl.i u11 ,JÍ f''1ilcl1en is c·o11sidr?rc' d :111 rir:cepl.al,l c> i11di1·at.ur 111' 

liigli er q11n.lil.y cliild1 <· 11 : il, i11ncnscs ¡,n1C'ni.nl 11'.ilil.y, r111d 1.liis i11n<'n:cse is 11 1ni 1d _v l.llf' 1es1 ill 

uí la1gcr par('11i.:d <' X¡>f"11<lil.1 11Ts i11 r liilrl cd1 1rnl.i (J 11 . 

liigli er cp1n lil.y l>C'rn11sc' liigltcr 111c,rn hci¡_~l1L is i.lw 1c's1tll. 1JÍ larg1T ¡1a 1r•11i.al 1'XIH'11dil.111 Ps i11 

!.he cptnlilj' u í liíc dmi11g r hildlioud . 

11. is rc:,su11r1IJlc l.<J ~tss11111e Lli nl. Llirsf" ki 11d uf parf" 11l.nl C'X¡H'1Hli i.11 rC's <,11 d1ildrc 11 nsr• 

d(J lllJI. lll'f'('SSaril\ i111·1 c·nsc· 1.lil' Í11L111 (' ('IJl'IS11111pl.i1Jll (Ir childrc'll . 

Bnrru n 11d Snl ;,-i .. f\ln rl.i 11 e111pl1nsizr• Ll1nl. i.h C'ir Í"rn11dn l.i<>11 " d<H'S 11 1, I. di ~;I i11g11d1 1.lw 

CUl1Slllllpt.i u11 (J r d1ild1 ('11 dmi11g l.lwir d1il dliuucl 1'1 <)111 1.li:,t. (Jr I lll'ir ¡,nrc•11I s"' 1 l. is prC'C' isrly 

s ln11dnrd o í li vi11g (Jr cliilclrC'll. JI, is i111¡,lir·il. in 1.hC'il ;11g11111<•11I. 1 lud. l.lwy ['(JllSidr r ncl1 dl 

ru11 s1 11 11pl.iu11 (..' ns n nm1prelicnsivc C<J1111111.,clil.y wliir li i1wli1rlr•:; 111/ l.l1w_;(' <º<J111111<Hlil ies nss<, 

r· inl.r•d \\'il.]1 n.d11ll.l1 uud c•xpc1 1dil.mcs: t.l11JSt' wliic·l1 rc ln k s 1,c•1· iíi rn lly l,c¡ nrl,dL r·1111s11111pl.i"11 

a11Cl l.l1use wli icli relnl.<~ l.u clii ldren 's li ving s l.:111d:uds. 

T lic' rdu re, lcl. 's nr,s11rne licre t.hal. t.lJ,, ru111pus il.e cu1111111Jdi l.y ( .-'¡ isa f'11111·l.i1J11 1JÍ nd1ili. 's 

uw 11 cuns111 11 pl.iu11 <'; rind Lite nm l.e1 11J ><.Jr:1ry sl.n11cl:u d ,ir li vi1 1g uí c•nd1 cl1ilcl e¡; . l 11 pnrh c1 il;1r 

wc nss11111c 1.lial. 

( ',· " 1 " ,- c¡r/, 

wil h O <... o < l. 

\ Ve nss(w inl.c s l.n11dn.rd u í living uí 1.lic represe 11 l.al.ivc> r·l1i ld \\' il.li 1.hc a\'ernge 1111l.ril.iu11al 

s l.nl.11s uf childrc11, whicl1 in prad.icc is 111<"ns1 11-ecl l,y 1.li c 111cn 11 li <· iglii.- lJ_y-nge rTi l f"r i111n . 111 

wlw.t íulluws \VE' llSC t he l.c rn1 r¡11nlil.,r ,,r d1ildh1J1Jd I.IJ 1<•Ív1 l.<J i.l1c ¡.;l.a1 1d:11cl 1JÍ li\'i11g (Jr 

childrc11. 

\.Ve full()w !.11e lii <'ral.m e ancl adupl. Lhc íullowi11g li, r1111tlnl.i1J11: n. ru11s l.n11I c lnsl. icil._\' 

Íu rm Íur l.l1e disnH111I. Ínrl.ur 
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T(11;) . - 111
1 
', 

m1d Íur l.lw 111.ilil._y f111wl.i un 

j(r·" r¡ 1 " 11';') 1 11 ·• 1 j 
- - . --

( 1 (/) 

Lel. 's cldint• N, w , !.lit• :-; iz<' ,,r 1.lie lo1111ily in gt' IH'tal.iu11 .i, l1·1 /\', - 1 :111d Nj · · 11 / 

fur j > i, nllll ass11111" 1/1 =- ( 1 ·- e)/( 1 - O) > U. 

• 
1 
1 11 l. 

Tlwn , upt'tnling fvrwai d in t.lt t> di r;r-1f'l.e l.i111c 111.ilil._v f1111C"li u 11 alH11•v 11'<' gel. 1.ltC' cly11nsli,· 

c-vrll i11t1 111 1s 1'<11111 

( 1 ) 

ass1 1111e i11f:111I.111c¡11.nlil.y is cxlJgl'1H111s n11 d c•<p 1:il l.<, zeru fu, s i11q,li1·ily (1.1,c· i11ql()rl.n1il 

1 errnl l.s cllJ 11¡¡(. dc¡H·111I 0 11 1.his ns:rnmpl i<m), :,1, 11,at. 111.ili l _\' clep1··11ds u11 1wl. Í1.•1 l.ilil._1' 11. 

Tite pn1:1111C:'t.er f', (O < t' < 1) is l) 1c parL uf 1.ll!! discu1 111I. fa, ·l.1Jr wli id1 duc-·s 11<11. dqw11cl 

un 1.lic leve! uf l1i11.li mi.es, l.hc ul.lier pnrt. l1as bc·e 11 i1wur¡H1ral,•d in Lite: 111.ilily f1111cl.i"11 

il.sc lf ns l <.-' i>l'<:1sr1 il.1•cl 1,y N'1'. 

IJ- ll01nr: l '1wl111'!1on of (.'hilrllworl's (}wdily 

'v\/e nss11111c Ll1al. Lite <p 1nlil.y uf c-l1ildltuud is p1ud11c·<•cl nt. l1<.,111< '. 

Tlterc is n physic-n l c-vs l. f't111<:t.i o 11 l;y wl1id1 <'nd1 1111il. ,¡f' r¡ rcq11i1t•s ,\ 1111 il :-; lJ f 11• 

SUlll C<'S. Tltest' ('():; l.:, 11,a i1ily n•prc>sc,,1. p:11<•111..il c·xpc•11di l lll'l':; "" r-l1ild 's ru()d ,·c111:,11inpl.iu,1 

n11 cl lt call lt ,·,11 e· . 

11. is alsu nss11111<•d llta l. i11depcnclc•1il.ly uf 1.lt~• leve! uf 1.lic.• cp1 nl il.y uf ,·lti lclh,;ud u r 1.111' 

leve] u[ l111111 rn1 capil.nl oí 1. li C:' fnn1ily1 1.ltc•re is n fixcd rus !. pcr drilcl u f¡\ 1111il.s u f 1<.•su111n•s. 

These nrc 1,nsirn lly li xccl ,·l1ilcl -lH'n1 i11g cus l.s , wlti c-1, i, wl 11dP 11 1!' n,s ls 1JÍ avuicli11g dii ld 

111 url.alil.y. 
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(.'- JJo11.sl'lwlrl 's /Ju.rlyd. ( .'011s/.111,i11/. 

As in Barro n11d ::1;tla-i-l\Jmtin [1.DCJG], i.lil' sl.uck uf li11n1n11 a11cl pliysic·,11 cnpil.a] ,.if I lw 

fomily is given l>y ,,· , 'J'lie raLP. uf rel.11rn Lu family cnpil.n.l is,._ ,~:ar-li lllE' llllJrr ur I lw ran1ily 

s11¡,plies inelnsl.ically l 1111il. ur "·urkin¡~ Lime and Jpc·eivcs n wrq~1' 111 IH'r 1111il. ,ir I i11H' . Tlw11, 

1.uLnl r,1111ily i1wc111w is ¡~i\'C'll i>y wN · I d(. 

This i11cu111c is r;plil. 11¡> :unu11g ali.c:T11 nl.ivc mws: /( is fn 111 i j \' sa V 111/..,''.; ll I i.Ji,, Í()J"lll ()r 
' . 

phvsical nnd li11111:111 1·;1pi l.nl 1 dV is fn111ily's ncl1ill. cu11::;11111pl.iu11
1 

:11 1d (/\ 1 ,\1¡)11/V :lle l.ul:d 

resuurces s¡)('n[-. un 1wwlmr11s a11cl -u11 1.IH' q11nlil.y ,ir cliildliuud. 

( ¿) 

1\1, cncli imd.n11!. dc'c ·isiu11s nrc 1.nk('ll Íur n giv<'ll sizc uf I.IIC' r:1111ily , /V, :111d fqr a gJ\'('JI 

kvel uf i.l1c sl.urk ur r;u11ily cn¡, iLal , /(. 

The clwnge i11 1.lw llllilll>er ur desn'11dn11I.::; pc1 llllil. of l.i111c IS gi\'<'11 IJ,\' ¡ 11<' Íc;ll()\\liJ1g 

law uf pup11lal.iu11 l!;J'()\\'l.li 

N = ·11. N 

The 111udel is cu111plel.ed wil.li Llic 1n:ud11cl.iun sidc uf l·.lic c,011u111y. 'l'lwrc is a ncu

cb,ssical Colib-Du11glas prnd11diu11 I.Pcl111olugy ll']1irli iinplies 1.li:ü 111 = (l •- n),•H:" and 

1· = o:J\),:" · 1 _:. ó. 1 n:.;s11n1c 1 for si1n¡,li1·i 1._y, nu I ccli11ulugir·al r-li:u1gc licrc. 

!)_ l lou.sl'lwi<l 's ( )¡1/i1ni:::u./.úm J>rn!J/c1/I. u1/./l /•,'1¡ni./ilni11.1n ( .'o/11/.il.úms 

'The represenLnl ive 1101\scltuld's prul.>lc111 is Lo cliuuse 1.lie pnl.lis uf' 1.lic rn11l.1 ul ,·a1 ialJ!r.-s 

e, q, nnd '/1. 1.lwL niaxirn izc (L) s1tlJ,iccl. lu (2) rn1d (:l). 

J\ss11ming l.lwl. O = l, 1'.11e sulul.i,rn oí' 1.lie 111odel 1s clinrnclerizcd l;y 1.Jir, r,11lull' Íl1¡2; 

sysl.e1n uf ecptaho11s. 



( :, ) 

l.iu11 g,ruw l.h, c111 d 

( (j) 

• 

m1d 
1 - () 1· 

() ,\ /1. 
(7) 

uf 1.lie sl.uck rnpil.::1I. 'J'lw law uf 111ol.Í1J11 uf pup11latiu11 i11 (:1) r-1,,:ws t.lic s_ys l P111 . 

J,;_ Nu'll1.airnl ,'-,'u//ll ion 

Tlii s 11 1udel r.111 11ut. l;e sulvcd [ll1Hlyt.icnll_y. J 11se t.lie 11 11111c'ri1·:il 111f'l.liud d1' \'1•l1J¡,E·cl l ,y 

l\-l 11 lli gn 11 and S11l:i- i--f\l:ul.i11 [ IDDJ] l.u 1;<Jlv0 tly 11n11 1i1· rn11t.i 1111<n1s li11l" 111111l<'ls. 

Tlicre is H key HS jH'CI. ur t.liis sysl,<.' lll wliicli nlluws H ll lllll('I ic·al sul11l.i<Jll l.<J IJl' ¡,ussilJI<·. 

U1ie c:i11 s11l1sl.it.1tir' (!i) n11cl (7) fur 11. n11<I ,¡ i 11 (•l ) 1111<1 (f>) l.u <Jl;i.ai11 n11 n11i.<J1 l<J1111,11s sysl.c ·111 

uf clifkrenl.ial eq11al.iu 11s i11 1: nnd k. 

Thc nlguri!.11111 l l1c' ll giws \IS Lite ¡,ulicy r1111 r- l.i1111 uf adiilt. ("( Jl\ /; \1111¡,I i()ll 1·(/, ) a11d 1111' 

t.i111e pat-.lt u r cn¡,il.al :, l.c)('k k(!.) t.lint. :,ulvc Lit is n1il.u11ulll<JIIS s_y~; l<'lll. 'l'IH'II \V(' ¡,l11¡t i lw:;1• 

res1tl l;s back i11l.u (7) a11d (f'i) 1.u find i.lH· ¡rnlic·y r,111cl.iCJI I or r·l1ilclliu1Jd 1s q11nlily 1¡(/,) n11<i 

Lite pulicy f11nd.iu11 uf rcrLilil.y n(k). 

The parn111dt'r \'nl11es 11secl in tlw si 1rndnt.iu11 wcrP kC'pl. :is si111ilar :,s ¡,ussil ,lc- (.q I lw 

emes 11sed i11 pre\'iu11s l il.erat.11rc. 

For Lhe 11ew parirn,ci.cr o we did 1ll1l·, l1nvc :u,y J>l"P. \'IU\IS i11rli,·at.ivL~ rnl11C'. '1'11<' 1t·s11ll s 

ur 1.hc si1rn1bt.iu11 rC'plir·~1t.e t.lic ernpirirnl cv ide111· (• w l1 e11 o = O.<J 

JU 



1"- '/ h 1.11.si/.iow1.l I Jy1111,1nir:s 

Tlie su l11i.iu11 is s ltuw11 i11 [i'ig11res 1 :111d I J. Thc puliry Í1111 cf i()llS f'ur Íerl.ilii.y, 11 (/,:), :111d 

Lite q11alil.,v <JÍ r h ildliuod, ,¡(k) are 1,h<iw11 i11 l•' ig111e l. 

Ji'igme J lwre 

Th(' IJJCldr l rcpli,·nl.r·s V('l'.Y W('ll 1.hc sfylizcd í:,d.s or 1. ltc C'\!(11111 ic,11 el ad1tl l. c·c,11:-;11111pl.i1111, 

Ícrl.iliLy, a11d l.l 1c c¡11alit.y uí C'liildltuud. 111 parl. ir1ilar
1 

il. rc·pl irn lc·s I ltC' d,J\\'111111 11 i11 t lw 

q 11 nlii.y u í r-l1ildltc,ud ()IJSC'LV<:d i11 Lhe i11 ifial s l.ngc:-s o í C'r<i11u1ni" g1<Jll'i.l1. 

Tite rnudcl at.t.rilJ11i.(?S 1:his phe nu111 C'J1u11 1.u Linee íe:1l.11res oí ccu11c,1nic cle,·clCJ ptne11I. . 

first-., 1.here nre fixcd cusl.s in t.he prntl1Lc tio11 uí childrt>n; seru11d, fur a gi\'C'll leve! ,,r 

Íerl.ili l.y, Lit e q11nlily ,,r rhi ldll()ud in a give11 gC'11C•rnl. io11 is p1<.1purl.iu11al l.u 1.l w kvel ,,r 

r·u11s11111¡.>1 .ion uí lit <' nd1 ill.s ; t.liird, fura givc11 lc,wl uí nd11ll. ,.,.,,1f; 11111¡,l.i<!l l, a ln1g<T 111111tlH'1 

uí rltilcl rc11 per ltrn1s1•l11ild i1n plics a luwcr levcl uf' cx pe11dii.1m·s i11 i.l10 q11alit.y oí d1ildltuc,d 

per chile! . 

T ltese 1.hree ÍC'nl.mcs, <'lldJodiccl i11 0cp1al. iu11s (f,) n11d (7), i11i.ernc- l. l.() rn11se I lte l.ra11 -

s il.i unnl dynnmics. \Vl1c11 i1irurnc per cripil.a is l1J1v 1.1, n íixcd f'lisl uf' d1ildrnn is 11•lai. ivrly 

largc nnd fc. rl. ilit.y is kcpl. luw. ll uwe.v<'r, i11Cu111 C' grnws f':ISI. al l.!Jc, i11i l.in l s l:ng<,'S c,f c·,·u111i111i1· 

gruwl.11, t.hi s luwcts 1.hr i1npurlance uf 1.hrse íixrd c-usl.s, nnd fcrl ilil.y inncnsC's. li'erl.ili t.y 

gruws fasl.er i.ltn11 a d11IL cui1s11111¡,1'.iu11 whc11 i.ltr sl.uck cif rn¡,il.:d is luw, 1.liis r·n11sC's i lw 

q11nlil.y uí d1ildhood l.u ckdinc al. 1.lie i11il.inl l('\'Cls ol' C'<'U J1<J111i r dcvC'lc,¡,111c11I.. 

J\.I. lar!i<'L' kwli; uí capil.nl, l.]w WC'iglil. uf 1.ltc íi xcd c-us l·. i11 i.lH· ¡Hc,d1)('Liu1 1 ur r-l1ildrc11 ) f; 

nut. i111¡,url.nnl., ami fcrl. ili l.y wo1 tl cl kcrp gruwi11g if 1.lier<.> W<' tC nu <J i-.l1 cr r.usl.i; tif rltildrc'Jl. 

lluwcver, h u1 1sehulds \\·n 11 I. 1.hc c¡11alil.y u f d1 ild ltuud l.u l;c pru¡,url Í<J11nl l.u nd1tll. i·<i1 1::-11111p 

l.iun. /\ s i11cu 111c n11d nd1dl. cuns11111pl.i u11 gruw, ltu11sc'l11Jlr.\s iil\·rsl. n i. !<JI. 111,irc rc·:·:u111Tes i11 

1.he q1ialil.y uí ch ildltuucl. Thc inrrcase in I he q11nlil.y uf rl1ilcllt<HHI 111alws end1 11cw but 11 

m ore expens ive, nnd nft.er a given kvcl oí inr·u111 c 1 f<-'r i.il i l.y s l.nrt.s l'.o dP.r]i11e 1.uwardf: a 

luwcr s Lcacly si.a l.e- vnl 11 c:-, wltil<> Lile q11:dil.y uf C'hildltuud i11rt'('M:C's :11111 r·()11ve1gcs l.<iwa1ch 

il.s s l.cndy s i. al.e. 

Tite ncltill. r:-u11s11rnpl.iu11 pulicy, r:(k), is sltuw11 i1i l•' ig11r<' .11 . J\d,il l. cci 1i s1nnpliu11 g ruw:·: 

ll\())lULu11irnlly U\'CI' l.i111c wil. lt Lite sl.uC'k ur cnpil.nl. 
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l.i111e. l•'ig1 11 e• 11 clispl:iys 111<' l.i111e pal.li of l.'1(' s l.1wk uf li1111u111 .111d pl1ysirnl ,·apil al. Capil ni 

gruws over l.i111c 1 n11d 1·u11,·crgcs tu 1.IH• sl.c•ady si.n i e. 

plai11 1.lie l~\
0

1Jl11liu11 .,r 111(' sl.:11,dnrd ()r livi11g 111" d1ilcl1l'11, :1s d1w11111 c·11'.ed l>y IIIC' l1is l1Jri1 ·;1j 

evuh1l.iu11 uf l.l1 C' 1111•¡¡11 lll'igliL- IJy-ag<.> pruftl e of d1ildre11 . 

. fil. l~l\ ll ' II UC/\ 1, /\N1\l,Y,<-; fS 

Tliis sed.iu11 IISl'S dal.a frwn n r·1w;:_;--s('cfiu 11 ur 1·u1111'. ,i(';; '" 1•:;f.i111al(• 1.111• :IC'l.11al rela -

1.iuns ltip IJel.wC'c11 i11l'u111e per c-n pil n, f"1•11.ilil.y, a11d 1.lie a,·c1ng<· lll'iglil. ul' r-l1ildrc•11. 

'.l'lie e111pirirnl 11 11,dcl t•sl.i1na[.ed IJC:'1() \\1 lC'li<':; Ull Lite pnrl ic1d:11 r, .,¡f 111l'/3 111" 1.111• 1.111·111 c>l.i, ·:d 

111udel disc- 11ssed i11 1.lil' ¡ncviu11s scrl.iu11. 

Firsl., l.lie1 e is a 111111 -111u11()l.u11i,- n·l:1l.iuwd1ip l,c l \\'<'<.•11 fr·11 ilily n11d i11n,1111• l" 'r rnpil :1. 

Scrund, Llie lcvcls ()f fcrl.ilil.y a11d q11nlil.y 1JÍ d 1ildliuud d1"sc•11 i11 n ¡~in·11 111·1 i11d nn· ;1 

f11nc-l.iun uf 1.1,c levC'I uf i11r·1m1e per c:ljJil.a i11 1.1,al. periud -n11tl i11d<'jH'l1<k11I. u r 11,c• dy11n111i, ·:: 

of rnpil.nl a11cl cuns11111pl.iu11. Tl1itd 1 q11alil._y a11d cp1n11l.il.y an• d1•Lt•rn1i11vd si 1111illa11eu11s ly . 

'l'li E' a:,s 11111 pl.iu11 1 lial. fe, l.i li Ly n11d d1 ildliuud 's q11a li I y nrc> n ,1111111 rnt inl ,ks is i II q HJI 1 :11 JI 

bec-n11se 1 g1a11led Llial. cuu1il.1ies difTl'r u1ily i11 1.lie s i%e uf l.l1l' nd:; ul' d1ild11n1 IJ11I. 11ul. 111 

Lhe l'u n11 ol" Lite pulir·y f"un r l.iu11s ul" l"c rl.ilil.y and q11nlil.y uf" d1ildl11Jud, l l1 e predil'! iu11s 111' 

1.1,c muele! huid 11ul. (JJll_y uvcr l.irne b11I. nlso i11 a cruss sed i1,11 u f nJ11 11I I i1•s. 

JJnsed Ull l.liis 1'1 :lllll'Wurk 1 !te ubjc<'l.ive will IH• t.u <~st.i11inl,<.' pal I if'11 lar 1' !JC~r· ifirnl.iu11r; uf 

Lhe fulluw i11g sys l.c•111 uf l.wu eq11ntiuns 

( !J) 
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where Ji'/~'}(/' ,rncl // nre !.he Joga1il.hn1 of fcrl.i li l.y n11d Llw l(JgariLlm1 (Jf IH·igli'I., rc· 

specl.ivel_y; J NC: is Llw lugnril.lm1 of i11nJme [H:'r cn¡,il.n; JJ is a \'C'cl.,,r u f !.he vn1 inl>ic:; 1.ltnl 

prux.v fur Lite íixecl n,sLs ur cltildren; /) are d111111n_y v.1.1inbks fe¡( rnc_·c; ,i 11d 1: / fll ld € 1, fll"(' 

(.he clis!.mlJ::lllce Lc11ns i11 Ll1e rcgrc·ssi,n1. 

JI- I )u.fo, mu/. /l}odr:/. I rl.cn/.iji:cu.l.úm 

T lie pmpuse liere is l>oLlt !.o idenl.il"y !.he nic;d('\ in cc¡i1al.iu11s (8) r111cl (9), n11d 1.u slt""' · 

!.he b::.isic fenl.ures uf Lite dnl.r1. Fur exp"siLiu11nl \'lnri l._y il. i:s c·<J11ve11if:1d, i.lJ du l.><,I 11 l.lii11g~, 

nJ. !.he snme Lime. 

llór¡hls: The da! a on !.he nwnn l1cigltl.s (Jf childrc'n nrc bkr~11 !t(J111 l•:vclcl.lt n11cl Ta111H'I 

[Hl7Gj ancl L;;vde!.lt :rnd Ta1111er [1990] . 'l'hc,\' rc'¡llnt !.he nvcrngc licigltl. (Jr r·lii ldrcn, l;y agC' 

n11d e!.lrnic gru11p, fur S(~vcrnl rot111(·. ri<:'s in all r:u 11!.i1w1d.s. J•'u r ('nrh s l. 1tdy we lrnow !.l1c> yenr 

uf l>i r !.l1 uf !.lic cul1url. uf 111C'as11red cl1ild1en. WC' wu1 k Itere wil.lt 1.lw liC'igltl.s uf lll-_venr-uld 

l.HJ_ys . 

.In Evele!. lt ami 'J.'n1111cr's cln!.n nul. nll Llie sL11dies me rr•prc~;c1tlnl.i vc uf 11nl.i,mnl lcvels 

o f heigltt. To IJe s11rc !.ha!, re¡,resentaLi ve r,gures nrc 11sed, \l'f' slwll 01ily 11se t.lw dnl.n un 

lwighLs for Ll1usc rnC"inl ¡~ru11ps wl1ich cu11sl,il.11!.c a mu_juril._y i11 n gi,·c11 ec<Jt1u111y, :rncl clni.:, 

frum thuse s l:11clics wliid1 repurt average heiglt!.s Llw.1. nrc rcprcs(•1llnl.il'f' uf" 1rnl.i,n1:il Lrencls . 

'v\le lw.ve •18 ubserva!~.iuns UrnL saLisíy 1.hcse rec¡11ire111enl.s. 

'\Ve wurk wil.li l.l1e lteigli!.s uf 10-yenr-ulcl IJuys fur Lwu LT:1ScJ11s. Firsl.ly, 1vc nrc l.r_yi11g Lu 

avuid !.he difTning pal.l:erns uf heigl1i-. grnwl.lt Lhn.L uccm ,ti". prc,·iq11s n11d lal.cr ngcs, wli(' lt 

Lite rnLe uf l1t11nn11 gruwt-.lt of clt ilclre11 is r:onsic.lcralily f nRl.er . Sc•nJ1Hlly
1 

lteiglt(. dal.a is 111JI. 

nlwn.ys n.v::liln.lJI<:> al. _yu1111ger a11d oldcr agcs Íur as 111:u1_y cu1111l.ries ns we nirnlyzc licte. Fur 

f;Íx of Llie ,01111!.rics !.!te averng;e l1 eiglt!. is l.lie linear ave'rn¡!;(' uf i.lw 111ca11 lieiglti.s 1cpurl.<'cl 

· fur rich anJ pour children. 

The list. wiLh !.he d8 cuunl.ries anJ Llteir cl1 ildr('11 1s lieiglt!. in re11Li1nel.ers (clll) is sltuw11 

in TalJ!c I. 

l•'e1'lili/.y: Thc clnht un fcrLi lil·.y is als1> sliuwn 1n Tn!Jk l. \,Ve, 11se 11cl. feri.ilii.y wlticl1 
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1s deíincd ns LuLal f<'rLilil.y 1rndl.i plied l>.Y u11e 11 111111s Lite 111Hl<·r-íi\'(' 111u1 l.:dil._v ral.c. N<·I 

ferLilil.y in[\ g;i,·c11 c·,,11111.ry is cu111p11l.cd fur 1.ltc l<' pu1I.C'd _\'('ftr (Jr bi1llt qf llw ,·l1ildrPll i11 

l.l1nt ,011111.ry. 'l'llC' dal.n un 1.ul.nl ferl.ilil.y is f1u1n 1.lic \Vmld Dcv1:l"p111c11I. llcpot l. J <J!J I, :111<1 

m url..1lil.y rnl.es nre f1 u111 World H.eso11Li'<'S H.l!J-1- l!J!J[í a1H.l 1·.lw \V,11 Id De,·<·lup111r•11I.llep1 ,11 

1 !J78. 

h1.C'O'IIW 7w1 · (.'11111/11.: Í1t<·1,1ne in n 1~1 ve11 l'r·u1 111111y wil l l,e Lite :1\·c·rngr• 1JÍ li1 l' C:l)I) p<'I 

c.1pil.a fur Llie pc1iud guing fru1tt culturl lJirl.lt Lu i·ult1.J1'1. llll'ns111c·111l'lll . '1'l1l' su111·,·c of ll11 f' 

dnl.a is Tite !1f'llll \\/111ld TalJ\e 5.G. \Ve 11se per cnpil.a C:D ti i11 í'l111:il ;i1il dulln1s (1.•x ¡n<.•1;r,r·d 

in int.er11at.iunal p1 ir-es <,r I D8fi) su Lk,L Lit e valt1e:•s fu r i11cunH' ¡wr rnpil.a r·nll i><' c·u111¡1<11 r•d 

ucruss cu11nl.ries ,111d 11\·er l.i111c. Tlic dnl.n u1 1 i1wu111e is alsu sl1u\\' ll Íll Tal1lt'. l. 

Tite Ll1eury ptcdic-1.s Lite wn,v fert.ilil.y ami licig;lit sliu1dd i11'.c1ar-l. wil.li r~ad1 ul.lier n11d 

wil.h i11ron1c, g;i \'l'll 1.lic' fi xcd cusLs uf cl1ildren in J11nl.rix. l ' . 1 11se ,·arialJics irnd1 ns nd11ll i; ' 

liLerncy rnLl'S, 11rlrn11i'l.nl.irn1 a11d rcligilJ11s aílilial.iu11 as pruxi<'r; 1'1J1 1 lwsc rusl.s. 

1\rlu.ll.s' l·iilnrnlio11.: \Ve nss111ne l.lwL nd1dts' ed1wnl.iu11:il lcv,,J ,dfoC"l.s 1.11<' ,·,ii;l1; uf butl1 

Lite q11ulit.y vr d,ildli,iud allll 1.he qua1il il.y ur d1ildren. 1\d1ilt.s' cd1wnl.iun is lllC'aSlln'd IJ_\' 

1.lie ad1dt. li l.er.tC',Y rnl.es futllld in Ll1e cu11ril.ry al. 1.li<:' rcpu1 1 ed y(.'nr ,¡(' l;i rl.lt uf 1.lic rhildrc11 

in Llial. r:u1 11 1l.1y. Wr• dc'.11ul.c 1.liis vnrinhle /,/'/'. Dal.a un li t.na,·y 1nl.c·s arl' l.nl1r•11 f'11J111 1 ill' 

Wurld Dcvelu¡,11H.'lll. llr•purt. 1978 n11d l lt11rwn Dc·,·clup111t:'11I. llep<H l. 1 U<J.I. 

Adull: lil.érnc,v ii; cxpcl'lcd l.o lrnH' a sig;nifica11I. anti pusil iv<' PÍl'ec l. un lie iglil.s, Íur a 

g;ivcn levcl uf f'crl.ilil.y. /\!'rnrdi11g l.u Bel'ker [1~7G] 1.lte rnsL uf q11alily f'nll s wil.li i111¡,ru,·i11g 

¡rnrenLnl ski lis in tC"nri11g; a11cl 11urturi11g; uf rliildren; l.]1ese skill s i11nease wi l.h l.l1c level uf 

ed11caLiun of pnre11l.s . 

F'ur a given h ciglil 111' d1ildre11, pnrenLnl ed1 1cal.iu11 a11d f'c-rl.ilil.y :nC' cx¡,c•,·IC'cl 1.,, lw 

11 egnl.ively rclal.cd. Tlic l1iglter t.lic lcvcls uf' cd11caLiu1 1, 1.he l1iglll'r l.h1.• opp11rl.1111il.y n,:;I 

oí mnl.ernil.y, a11<l ii l:'11re 1.lie luwer l·. ltc f'erl.i]il;y 1al.e. \Ve nlsu expt'd lil.erar·y rnks 1(/ 

be negn.Lively relnl.cd Lu l'l't l.i lity bcf'n11sc il. i111p r1.1vcs pnrcnl.al :1<-ccss 1.u cu1il.1nc('pLi\'<' 

rnet.huds , l.li11s i1H·1c•a:,;i11g 1.lie price of Lite 1111111IJcr uf cl1ilclrc11 as pnrr' 11l.s 1' a11 1·11111 c dwa·1 

t·.u Llteir desired 1111111l>cr uf u ll'spri11gs. 

S/1.rl.1'i'. nf lh-1)(/.1/. l 'n11nl1t(.io11.: Let.'s cl,·11uLe { I }{ JJ 1\N 1.11<.' IH'IT<'1ii n¡~t' 111' 11rlin11 <i,·r:r 1.ul.:d 
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pup1tlal.iun i11 c·u11nl.ry i nt nbu11I. Lhc rC"purl.<'d yenr uf IJi11.li oí I lw í' liildrc11 i11 1.hal. r01111l.1 y. 

'fhe da.La 0 11 Llie sltnrc uf mlir,n pup1il:d iu11 n1 e l.akc11 frum Ll1r Wurld Dt'vc'l<>p11H'11I. n.c'p"1 1 

1978 nnd l-1111 nn11 l)('\'(~lop111enl. n,Ppurl. EJ!-J.J. 

'Wc as:rn 1ne 1.ltnl. Lite pcrce11Lngc uf 11rlJa11 pup1ilnl.iun prux1cs l'ur n ¡inr i-. uf Lit e cu~d.s 

uf ícd.ilil.y. TIH.' r()r, I. uf r.l1ildrc11, g;ivC" ll LhC' q11nlil.y uf <'ltildl1"ocl , sc<'111s i.<J IJC' l:ngN i11 

111 lJan 1.lian in u1rnl a.reas fur severnl rensu11s, s1l<' li ns Llial 11rlrn11 d1ildrr11 nml.i:ilJ11f ,, 

kss l.u l1U1tsclwld i1iru111e t.hn11 rnrnl r-l1i lclren, rn1d nlsu l,ecn11:w lowC'l' rusl.s o l' avu idi11 ~ 

prcg11n1wies n11d dcli\'cr ies i11 11rlmn l.lt n11 in rnrnl n1cns. 

llc:liyion: Lel.'s dcnulc H 1.li<:• religi u11 vari able 1.linl. \\'(' i11(·.rnd11r<:> i11 1.lie lll()(kl 1.u rtn ilTul 

Íur 1.husc sucinl n11d ndl.mal aspecl.s 1.ltn l. 111igltL l.>c nll'cr·l.i11g 1.ltr t·usls ol' cltild1C'11. \Yr 

nssurne 1.hnl. re:,lig;iu11 r1fl'l•r·l.s 1.lw cosl.s uf ¡,rud11ci1 1g d1ildrP11, i11tlcp<'11de1d. of Ll ll' q1wl il.y "f 

cl1ildhuud. R eli g iu11s IJeliefs nffoct fer l. ilil.y rnusL Jike ly l.l1ru11gli lhc psyr-l1i r: r111d 1nu1w l.n1.1 

cus t.s uf avuicling p1 Pgnnnr ies and cleli ve1 ies. 

Dat.a u11 religiu11s p1 ncl.ic·cs ca11 uc fu1111<l i11 TlH' Ca111bridge Ji'nrl. fimkr l!-J!n. \Ve d nssi l'_r 

1.hc cu11nl.riPs in fom g ru11ps accurcling l.<, Lite re li g;iu11s IJC:'lids uf 1.ltr 111::t_iuri l._y u f' pu¡,1tlntiu11: 

llu111an Catlt ulic , C ltristi r1n 11un Ca t li ulic (cnl.egur_y u111il".l.cd in llt c rcgrcssio1is), l\-l111,d i111~, 

a11d !·.he rest uf rc li giu11s gru u¡,s. Tli11s 1.hcre are fom varinbks Ílll', 1e li giu11, c,wlt l.aki11g 

1.lic val11 e> 1 i[ 1.lie 111nj<J1·il._y uf pup1tlal.i u11 prufesscs a givc11 rclig iu11 , n11d U lll.lwrwise. 

l~'/.hnit (,'rnu,¡,: Tite variables /) ar<:' d11111my va.rin!Jles wliidt sig1 1a l l.l1e mee uf r-l1ildrc:>11 

111 cu11111".ry i.. T lic 111nin p11rpuse of l·,}ipse vr1 rial Jlrs is l.u runl-.rul fur a11_y ge11C"l.ir-l;asr:'d 

difl'e rences i11 childrc11 lteigltl;s l.haL nw_y re11rni 11 bel.wec11 pup1 d:d.i<i 11s al'Lcr cu11L1•illi11g l'llt 

Lit e suciuerunu111Í<' \'arir1l.1ks. 

'vVe f'ulk,w 1.lie <'lassifin1.Liun uf pu¡rnlal.iu1 1s nccurding l.u 1.lteir 1 :11·r• ¡1 rupu:-;<'d by l~\'C.'k-1.lt 

a nd T nnner. 'l'herc are six gruups indexcd IJy j, wi l.11 _j = l ,2,:l,• l ,5 n11d G. Tlir• va1ialh· 

/)_j; t.akes Lhe \'a luc 1 i f the observal".i un i re f ers I o cli i ldren i 11 racc grn1 1 p _j ( sce T a.ble 11) . 

In 01\r s a111pl9 E11rnpcn11 c:l1ilclr011 average 1:m <"111, ¡;~lll'()!JC'Hll dt'S('('JJdn11l.s 1:1s r.111, 

f<Jll uwed l>y S11u-Snlt:na J\frirn11 a11d l11du-f\.lcdil.c'unnl':u1 cl1ild1r11 wil.lt 1:10 r·1 11, r·ltild1<'11 

frun1 Pn.cific Üc<:'r111 lslands wil.h 127.5 rn1 , nnd /\sial.ic d 1ildrc11 wi!.11 l '2G.5 c-1 11. 

M on: cm /.11.r. ./1lc :11./-~f:,;i11.!J J!.es/.1·ic /.úms: Wc linvC' nss11111cd 1.1ml. l1 cigltl s 111igltl. 11(' aíl'C'cl.c' d 
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1,y rae<:>, ln1I. 1.linl. 1JC 1 l1111nn11 gru11p is inc,re fo1 Lile Lli:111 Hll<,LIH'r _jwd. lw, ·a1 1sc• uf' r:wial e,,,, .. 

sickral.iu11s. lmlc<'d, nll.liu11gli lieredil .11 is a1 11u11g !.li t' IJit,lugi<'nl <idl'r111i11n11l.s uf' f'<'c1111dilv 

al. Llw iJ1clivid1wl IPvt'I , 1.liis is nut 1.rnt• ar-russ lnrge pu¡,11 l11l.i, ,11s g r<111¡,:;, likc-· 1 IH· u11cs 11·,· 
dishng1 1isli i11 Llic :11i:ilyi.,is . 

Once we cunl.r<1I f'ur nd1ill. lil'.ernr·y a11d i1w11J1H' pcr r·n¡,iln i11 r•q11:di1111 U)) , ll11·n· is "" 

rensun l.u ass11111c f.11al. l1i glter slinres ()r 11rlm11 p()¡,1ilnl.iu11 w,,11 ld lw nss<ll'ial.c·d \\'il.li l.nll, ·1 

d1ildrc11 . Tl,is v;uinl,lc is llul. 111ens11ri11g 1.li(' <jllalil._11 ()r lil'c• ur ,foldrt'II in r·il.ic1:, il i1; u1ily_. , 

¡nuxy f'ur 1.lic dcgrc l' l.t, whid1 ad1tll.s fnn· u11 av(:'rngl' ln1gcr r'11i·,I. 1,/' r·l1ilrl 1c· 11 uf gi\'1'11 q11alily, 

s u we ass11111e 1.linl. l.l1e sliarc uf 11rl.rn11 ¡,upulnl.iu11 d ucs 11ul·. 1•1,I e,· i1d.u I lif' dci.Pr111innl.iu11 

uf heiglil. i11 111(:' 111()del. 

\Ve ass 11111ecl 1.hnl rt' ligio11 nfl'er.l.s l.l1 c q11nlil.y oí' r·lii lclhuud u1ily i11dirC'dly i.l n u11gh il r; 

e ffed. un fcrl.ilil.y. n .c ligiu11s are 11 ul.nble fur 11,c ir al.l.r·111¡,l.s l.u :1ík:d. f'nl. ilil.y r-11,,ir ·e l.1y 

impusing sl.rung 1csl.1if'l.iu11s u11 se:(IJnl uel1aviu1. 11. is wcll k11 uw n l.l1nl. sucicl. i<'s d ilk1 

re111arknhly i11 wlwl. l l1ey cunsider S<J!'inlly dcsirnlJle n11d 111Hk•si1 al,l e i11 l.e1111s ,,r sr'x11a l 

ueliavior nncl cu11 seq11enl.l y diffcr in wl1al. 1.licy al.l.e1npl: l.u ¡,1 r•,·r•1,I. ur pru111ul.<·. S1, 11·1• 

cunclude llin.l, rcligiu11 is 111uu) likely l.u affcc-1. dirccl.ly 1.liC' C'CJSis u l' q11:111l.il.y rnllier l.lia11 

Lhe c¡uali l'.y uf cl1ildliuud. 

Crcrlil.wo·1/J1i11ess: As 111enl.ionecl, we esl.i111nl.e une uf 1.lie J'l.•grc!;s i(J11s wil. li n 11 im;l.r1111w1il 

Íur incurne ¡,er C'rtpil.a . \Ve 11eed a ,·arinlJle liiglily r1,rrcLd.(•d willi i11Cu111(' ¡wr cnpiln 

11111. 11111el:.'11.ccl 1.u 1.lie JJ,HI. u f fcrl.i lil.y ami 1.lie iiE' iglil. uf clii ldn·11 1H1I. c'xpl:ii11erl r:· ii.licr l,y 

, religiu11, pnrenl.s' lil.c racy r::üe, url.,n11iznl.iu11 1 ur 1ncu111e. \\\~ r-l1uuse 1.11<:' l.'~11r,.1111u11r•y 

Cu11nt.ry C redil.wurl.l1iness 11.ating (C J(/J'.!') uf' Llie \VlJrld l )evC']1J¡mlC'11I. l 11dic·n lurs 10\J, . 

'J'liis is an indirnl.ur uf' 1.lic 1iski11ess ul' i11vesLi11g i11 a give11 l'<·u11u111_\' . 

.S'f.odwsf.ic J)isf.11.i-/)(/./1.('c:s: l,í'i11nlly, E1 a11d E¡, are 1.lic• dis l.11rlrn11C'l-' lc 1111:. ,1ss1 1111r•d l.u l1a,·r· 

sl.nnclar<l sl.uch asl.ic pruperl.ies; i.e. 'l'lie di s l.11rl1n11n· l.ern 11; .c-
1 

1111d E.1i are ns.':-11111cd ICJ 

be rnndc,ndy draw11 fruin an biva riaLc distrilrnl.iu11, 1111cuLTelnLcd wil.li 1.lie prcdC'l.(·1111 i11cd 

variau les, Lo liave a n 1ean uf zero n11d cu11sl.nnl. variann,', ,111d l.u 11<' 1111cu1Teln lcd l,C'l.we,-•11 

l.lic111. 



'· 

I J- l~sl.i111.u.l.i1111 

Given Lile idenl.ifyi11g nss11rn p l.iuns clisc11ssccl a lJuve, l.hc syslc·111 uf cq11nl.iu11s (8) ru1 rl 

(Y) r.an lJc rewril.LPn ns full<J\v s: 

( J l ) 

NuLire l.hnl. lJC'c:111sc /•/~'Jrl' and // n¡,penr <m !.he riglil·. li a11d sitie uf !.he f.'Cp1:1'.iuns, t.lwy 

rnn nuL be esl.imnt.ed 11sing OLS. J\lso 11 ul.ire 1-.linL 1.hc 1111tnlJcr (Jf prccklc•nn i11c>d vnrialJlcs 

cxc l11d<:'d Íru111 e-ad, cq1 1nl.io11 is lnrgcr 1.li:\11 1, Lite J111111bcr uf i1wl11clr•d 011cl<,gr11<J11s rn.riabl"s. 

nml su t'nf'h eq11al.Íll)I is said Lo be uvnidcnl.iriccl, 

Tlierefure, \\'C csl.i111nl.c t.l 1c> sysl.e 111 u1w cq11nl.iu11 al. n l.i111c wil lt ;i L\\'u-sl.agc lrnsl. scp1n1 r:s 

(2SLS) m eLltud wh ir-11 invulvcs !:he 11sc <>f i11sl.111111cnl.nl vminl,ks r"r rc11.ilil.y a11cl lteighLs. 

In t.liis rnel.liud, l.lw i11st.r11111rnL fur !.he t'11C. lugc11u1 1s \'nrin.l>lc i11 a gin·n rcgrr!,SÍl11\ is l lt0 

pr<'dict.cJ vn l11c uf 1.hnl ,·nri n.li lc give11 ali 1.ltc predci.1'r111i11cd \'nri:dJlc•s i11 Ll1c sv:Le111. 

C?- Jlesul/.s 

Thc nrnin resull.s fru111 1.hc 2SLS csl.itnal.iu11 sliown 111 Table ll, J\ nnd B, rcf'cr l.l i 1.hc 

rule uf incu111 e in 1.1,c clcl.c1.111innt.iun uf fcrt.ilit.y ami heigltl.s, n11cl 1.lic 1clnl.iu11s liip l1el.wcc11 

average lieight.s nnd krl.ilil.y. 

Ta lile 11 lwrc' 

S peciÍlral.iun l s liuws 1.lin.1. ÍJl(:un1e li ns n s ig 11if1r-n11I. efrcr-1. u11 Lile nvc1 n~<:' lwigliL "f 

chilcl rcn nnd Ll1c fc·rl.ilil.y uf wu111en . 

Wc est.i111nt.e n sig11iíirn11 t. q11adrnl.if' 1 elnt.iu11s liip IJC:'1.1,·ct"ll fr.• 1 l.ilil._y n11d [Jf'r rnpil.n i11-

rum e. As i11 cu1m' grn\\'S, ÍC' tl.ilil.y íi1 1d. inrrcnses, rcnr·li cs a 111 :,x i11111111 :rnd i.l\1'11 il. (!,, _ 

creases wiLh furt.li er inneases in inc(/\\lC' . Thc ei-1.irnnt.ed in ('<illW elasl.ir-il._y is g ive11 Li_,.

l.2cl - 0.158 * / NC. Tl111s, 1.here is a n 111rume lH'r capil.n lel'E' I l.it"luw whirli i.11c i1wu 11H.' 
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C'las l.icil.y uf f'erl.ilily is ¡,(}sil.i\'t' 1 n11d alH1\'l' wl1id1 il. is ll<'gali \'c'. 'l'l1is <' :;l.i111:d<-'cl i.l1 11•sl11ilcl 

puinl. is fu1111d al. u11 i11cu111c per rn¡,il.a c,f 2fi(jU (in J ~g5 i11l.<·111al i " 1in l ) du lla rs . 

We es l.i111ale n dircC'I. efl'ccl. uf i11 r o111r• p er C'apil.a 0 11 Lli<' H\'C.'J ng0 l1 c iglil. c,f d1 i ldrf'11 I11 :d 

is l inear, pusil.ivc• a11<I r; ig11i fir·:111I.. Tli<' i1 1n)111c <'lns l.ic·il.y uf lll'igltl. ir; O.U 1, 1111wl1 l,111•c·r i.lt:111 

Lite 0.27 lC'pCJrl.c'd l,y SLC'd<c-1 [1!.m:q. Tlti s lll f' /IJIS l.l1nl. /1 10'}{, i11n1•;1::c• i11 i llC'<1l\1(' IH'r ,·:1¡, il :1, 

ltuldi11g evcryl.hi 11g <'l sc cu11sln1il., cnI1scs rl1ild1c-•11's hcigltl. l.<J illl"H'n:,e 0. 1'¼1. 

'l'lie I C'ndc- r s li<>1ild IJca1 in 111i11d 1.lial Liti s is u1ily 1.lic ditC'r-1 dl'c-1'!. uf a d1a11w • i1 1 i11,·1n1H· • 

u11 heiglit.. 'l'here is nls11 n11 i11di1 ccl. dkcl. uf i11 c11111c di.111gc•s 1111 l1~ig;l1I. \\'1Jrkii1 g l; li11111gl1 

ferl.ilil.y. 'J'lti s i11di1f'1·I. e ffcr·I. rnny Ge p usil.i ve ur 11egn l.i vc. 

To sce 1.his Jl(Jl.i<'c f1 um T nl1lc ll l.l1n l. fer l il il.y n 11d lie ighh, nn• IH'gal. iH.•ly 1 <' l :d.cd, :11 1d 

recall 1.hal. inr rcnscs i11 i1wu1nC' rnise fr r l.il i l.y n i. luw lc\'c. ls (Ir il l!' l/llH' :rnd loWC'I' i l. n i. la1 w· 
levels uf i11 cu111e. 

111 Table ll t\ , s¡wcilical.iu n l slt<Jws 1.lia l. Lile csl. i 111al.cd IH'ig lil. c·lasl.i C'i l.y uf n c- 1. Íe11.il i l y 

1s - ~l.52. Tliis 111t•a11s I.lta l. a desired lU'Yc, i11 cr case i11 Lil e <p111 l il,r <Jf d1ildl1()11d i111 p li <'s 

a direcl. 1 cd11 cLiu11 i11 f'n l.i]il.y uf alJ011I. :l5%. 'l'a lJle llB s!iCJws i11 l 1Ir11 I.J1al l lic• f'c~1 Lilil y 

el asl.icil.y uf l1eigl1I. is - 0.0-1. Tlin t is, fCJr eacl1 l0% dccrense i11 f(•rl.ilil y, 1.li<· t e is n11 i1 1neas1• 

111 heig;liL uf n l1u1il. (J..l'X,. 

Thc1Pfu1P, ni. l tnv lc vels u f i11 cume, pc r c·npil.a incum e g ruwl.lt rai i;es lteig lil s u1ily if I IH' 

cl irecL cll'ccL is lnrgcr l.lin 11 1.lie i11d irec-l. cffec l: , wliile ni. lnrgc. l('V<'ls uf i11rn111c liu l.lt l.l1 r: 

direcl. n11d Lhe i11direl'I. efl'cr l.s are pusil.iv<' . 

Wc can fi11d 1.li<:' l l11 csltuld val 11e uf i1wu111e per r:npil.n I1p I t> wltic·li i1w1>111c g1 1111•II1 

r ecl11r P.s lieigltl.s: il. is l.l1e i11C'u111e l eve] , y' ,al. wltir-11 1.li<:' dircl' L cíkcl. i:, t•x at· l.ly c·u111p<·1 1sa1.,.., c1 

IJy 1.lie imlirccl. cíkr-1 .. Tltc'11 u• slwuld snl.is f'y O.U l. - U.!J:1. I5 * ( 1.2-1 -- 0 .158 ,t. 111 !!') = ll ; 

Llien y' -:::-~ GW (1~8S 1 ,il.'I ) dullnrs. 

A sliglil.ly <lifl'ctc·11I. 1 cs1tll. is ulJl.n.im·d 111 sp ec·iíirnl.iu11 2 wltc 11 wc esl i111:ll:c 1.lw llludr l 

wil.h 1.lie i11s l.ru1nr11I. ( '/{!)'/' Íur ine<.11 11c p er rnpil n. \VP 1•s l.i 111al c 1.lil' 1nudc·l w il.lt :1 11 

insl.ru11 1e11L fur i11cu111P 1.u cunl.rul Íu r 1.l lllse 1111ubser ved furn .•r; i1dli 11•111·i11g i1tr·u 111<' d1 n 11gr:~ 

t.l1aL migliL nlso jui1i1.ly afl'ec l. fcrtilil.y n11 d l1eiglil.s. 

ln Llii s case, 1.liC' di1ec l. cfl'erl. uf inn1111c un ltciglil.s disnppc'nt s , wliil f' 1.ltr indi1 1•1·I. <' Íkc ·I 
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remrnns and IJecu111cs sl.ru11gcr. \Ve nlsu ri11cl 1.lial. l.]1e q11adrn.1".ic rclnLiunslii¡, IJel.wce 11 

i11r.ume é1Jlcl forl.ilit.y rcmni11s signiricn11I., bul. 1.lie cudlicie11L llÍ IH'iglils u11 t.11,, Íc1 t.i]il.y 

eq11nl.ion is nul: s ignifirnnl:l_y clifferenl; f"rum zern. 

Titen, a SUlllC:'Wlrnl". clifrere11(-. picl.urn r:urncs 11p i11 wliich cliai1µ;r~; i11 i11cun1c \1·,J11ld nfff'r·I 

íerl.il il.y ns IJeÍurc, IJlli. l.lie11 Íerl.ilil·._y \\"u1ilcl IJc !.he u11ly dc•l.n111i11n11I. uí l·. lic nvcrngc• hPig,11! 

uí children. Tlicrcíure, in 1.his specirintl. iu11 n11y i11cn'nse i11 i1wu111c 1.linl. rnis0s (red1wcs) 

íerl.ilil.y wuulc.l c.lencnsc (i11,rense} lwiglds. 

The ii11purl.n1d. L"<'~1ill. is 1.lin l. , i11dcpc11de11':ly uí Lile s pc,·iíind.iu11 ui1c c·1111sidc1 ~;
1 

ri tn11g,r· 

uf incume is Íu1111d in wliich incume grllll'Lli innensc0 s f"e r l.il ity nml lu\\'ers 1.he aw•rnge lieighl. 

uf children. 

01.her resull.s reÍ<'r lu (.he sign m1<.l signií1cance oí !.he \'nrialJks 1.linl. pr,ixy Íu1 (.he Ílxed 

cusl.s uí clii ld r('IJ. 

Lil·.erncy rrd.es :ill"c,iJ. average heiglil.s nnd Ícrl.ilii._v in !.he 0x¡,er-l<.'d way. The ,·1,0fl1cic11 I. 

uf liLerncy is pusil.i,·c n11 cl signiíirnnt. in Lhe liC' iglil. cq1wl.iu11s rur :il l rnscs. 

Aclult l il.erncy rn.l.es n.nd Ll1e percenl.nge uf urlrnn pup1ilnl.iu11 nr<' l.>()1.11 ncgnl.i,·el_\' relnlcd 

(·.u Íerl.ilil.y. liuwcJver, Íur sume specifirnl.iu11s Ll1cir cuclTtciP11i.r; are nul. sig11ifica11L. 'J'llC' 

prublem seems l.u l~C' une uf 1111dLicullinearil.y, IJern11se lil.c•rar·y's signifirn1lf"e ii1crem;cs 

when U JUJ ; lN is drup 0111: uí 1.lie ferl".ili t.y regrt'.ssiun in s¡wcifirn l.iun :I; (·.he rnrrelal.iu11 

l.iel.wecn bol.h v;:irialilcs is O 8°1. 

Twu uf t.he rn.cc d111runy varia lJles, l):l and /),J, wliidi cCHTespu11 d l.u J\Jrica11 ancl Asinlir 

gru11ps, respccl.ivdy, Lmn u11t tu be sig11ifirn11 I. in 1:he c>sl. i111al.iun uf h<:ighl.s ('J'alJ[C' lll3 ). 

Once we rn11l:rul fur C:DP per cnpil.a, fert.ilil.y nnd ad1dl. ed11c:nl.iu11 , J\frican cliildrc~11 

are prcdicl.cd !.u IJe abulll. 1 c-m /.alLa, ;111cl J\sinl.ics n!Jrn1!. 1 c1n idH,rl.t'I , Lklll l•:11rn¡>C'n11s. 

\ •Ve menLione<l beíurc i.haL Emopean children are nlw11I. 8 cm i.nll<'I l:lin11 J\íric:111 rli ildrc11 

in uur sarnple, Íur l-he cnse uí AsiaLics !.liis di!Te1ei1,e is 11 .8 r-11 1. ' l'lien·l"ure, l.'10 g~'nelic 

compunent. explains very lil.tle oí l.his differcncc. 

Fur 1.he case oí religion, (.he res11l!.s are shown i11 TalJlc ll/\ . \\ie find 1.linl rrligivn ducs 

nul. hnve any explannl.ury vnlue fur krl.ility unrc we rnnl.rul íur CD!) prr rnpil.a, ncl11li. 

ed11cal.iu11, 11rlJanizal.i1Jn, nnd !.he qualil._11 uf childhuod. 
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In Ullr sa111¡,k, 1,uys' lllef\11 heiglil. at nge ]() has 1,C(.' ll 111(':\SI IJ'('d al. di lr<:'l<.'111. ,ve:11s 

111 diffe1 e1il. cu1111'.1 ics (see Table 1). l .l uw0ver 1 1.1,e;·c, is n s p,H1 <1( ¿/) •:re:-11 s li~l.w0;n ·1 lic• 

t>rulie:;I. a11d 1.ht' lnl esl yc·r11 uf n1C'as11n·11H'll l.. 111 u1tk1 l1, e11s 111 c• 111:11 •J llr <'s l.i111:il1•s clr--¡,011d 

exr li1s ivcly un 1.hc n •l,d.iu11s l1i¡, IJcl.1Vt·c·1 1 i1ll'u111c' 11•,·c• I:,; , fc•rl.i lity :111cl l1 (• ighl.
1 

a 11d I hni. l.l1c'y 

n1e indepe11clen l. u f l.i1nc 1 we inl.rucl11cc' in s¡,cci lirnl.iun ,¡ a ti1110 1 rrncl ,·a1 inl,le f'a l1 C'rl ' / 'i·11//' . 

Tlie res1il Ls s l11Jw 1.11:11. 11CJl.hi11g clt:111ges une(• ,,.<' nJ11l.rc,I Í1Jr i.lic· y1·:ir u f 111c.·11s11 rc•111<•1ll . 

Tlw cu1•ílicic·11I. uf'/'11111' is i11s ig11iri r:n 11I i11 IJu!.11 cq 11al.i cJ111;. \\/1· n11ild i1il.c·1 piC'I. li11 1,· ª" a lt-sl • 

uf exuge1H111s li1110 s l,ifl.s i11 fe rl.ility n11d lieighl.s "' 1.h(' 1.ypc' cli:-w11:;s0cl i11 l•:as l r rly [11)\J!Jj . 

nll(I cu11d11de l.lial. in u11r rase g lulm l suciueru11u111ic cl<.'\'clu¡,111c'1il is 11<1(·. 111 u1c i111p u rl.1t1!1 

thnn u\Vn C<Htnl.ry gruwl.h Íur Lhe C\'ol11I iun uf 1.ltcsc variables. 

/)- S1wnjirn.l.i1m '!'e-sis 

'We pc1 fu rn,cd Sj>C'f'ifirnl.iu11 Lcs Ls 1.u c-l1edc fur Lite nss11111c c.l c•x1Jg1•11c il y uf ( / /( 1/ ,1 /V, /,/'/' 

nn<l 1 N C . Tite 1.csl. is S penc-cr n11d Be, k 's Wnld i,1.rll.is l.ic l.es l. ¡w1í,111 11<·d ni. 1.h c· 0q11al.i<111 

level (C:ree11e !L!J!J:!I). \Ve chccked fur Llic t>xuge11cil.y uf cnd1 vn1inl1lc- al. n l.i11lf'. 'l'lie \Vald 

sl.aLisl.irs has 11 C lii-sq11nrt>cl dis l.riu11ti1111 wil.!1 Ulle degrec.· uf freC'clu1 11. Wt' wu1 dcl I c•jcr·I.11, (' 

n1tll hypol.hesis uf exuge11 eil.y at 1.he G p crreJJI. lcvcl if 1.lie cs l.i111al.cd s l.nl.is l.i c- \\'t'r<.' lnrge1 

!.h an 3.8,1. U pon perftm11i11g l.l1e 1.esl. 11·c fincl l.11nl. 1.hc sl.al.isl.ic I akc.'s I he val11cs IJ .!JG, 1.8!) 

n11cl 'J.77 Íur Ul{IJ1IN, }/V (,' u11tl ],}'/ ' respecl.ivcly, su J ca11 110 1. 1cjecl. 1.ht> l1yp<1lhesis c,I' 

1.he cxug<'nC' i(.y uf I li t>sc' ,•nt i,d.Jlcs. 

I V. CONCLUS ION 

Wc si.n i led 1,y asl<i11g wl1l'l.licr er.01111111i,·s ruttlcl c'x p lai 11 l.l1 l' t'v11l11i.i<111 uf 1.11<· c¡11alil.y ,if 

,·liildliuud ns 111cnsm t'd IJ.)' 1.ht' liis l.uri1·,d evul 11l.i u1 1 u f' d1ilcl1l'11's l1 t'igl11.-1,y-agt•. \.Vii.li 1.111• 

ulJjecl.ive oí a11swe1 i11g 1.liis q11esl.iun 1 11·e exte11ded Lhe neuclassirnl 111ud<"I uf' grulV ( li wil.l 1 

cnclogenm1s fc rl.ilil.y (.u i11cl11cle c-l1ildhuucl's cp1alil.y, n11J fu1 111d I lin i. 1.lie n1odt•l1s l.r:111s il.irn1nl 

clynn111ics a te inde<'cl cu11si s l.cnl; wil.!1 1 llC' evul11l.iu11 uf lit'ighl.s. 

We nlsu 1111dC'1 l.t,uk a11 e111piricnl n11 nlysis u í r·u11l.c 111purn ry d1ilcln•11 's l1 eiglil.s. Tlie íind

i11gs s11pporl. 1.lie p1cdicl iu11s uf l.he l.11cureticn l 111ocl0l, n11cl acrurd wcll wil.h 1.11!' lii s l.u rinil 
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sl.ylizecl f:wl.s. /\s i11n,111c !JC'l rnpiln i11ncnsf's, fC'rl.ilil._y df'c·li11<'s :111d 1.liC' 11H·n 11 l1r>igltl 

uf rhildre11 rises, i11clC'pC'11clenl.l_y uf s,wial nrrn11ge111enl.s and rar<'; lwwevcr, al. l(Jw h:-\·C'I~; 

uf in ro1ne per c-npil.n, i11r-u111c gniwl li lólÍSf'S ÍC'I 1.ilit.y /lllcl r€'dll<'C'S t.lic- ;\\'('l'rlW' ltC'iglil. (Jr 

c-liildrc11. 

/\ lit11il.nl.iu11 c,f llw 1<>s1ilt.s is 1.lt.il. wc• r·n1111c1l. clc·íi11il.,, ly nnwl11dC' wllC'llwr lll('IC' is :1 

clirerl. eff€'rl. uf i11<·u111 c• pC'r capil.u u11 lite n,·c•1ng,, l1cigl1t. uí .-l1ild1 C'11, i11 nddit.ic111 l.11 1.lw 

indirerl. dkrl. vin cltn11gcs in krl.ilil.y. 

01.lwr l'C'Sldl.s nrf' 1.hnt. rnr(' explni11s p:11t (/r 1.ltC' difk1c11í'rS i11 c-lti ldrc•11's /\\'t'rngc l1cigli1. 

fur 1.he case uí S1tl.1-Sa lrnrn11 ancl /\sinl.ir: rliilcl1 c·11 in u11r sn111plr•, ltc.1\\'Cv01
1 

111.,sl. uí 1 !ir 

differenre is exp lni11c-d IJ_v income, ÍPrl.ilily ,uH.l adull. lit.Prncy mi.es. l(c·ligi(/11 is nul. a11 

irnporl.nnt. clcl.N111i11:111t. uf l1eiglil. n11d Íf'II ilil.y C/11('(' \\'(' ('< /Jil 1 .,¡ r.,r nd1ilt. lil (') nry. w(' 

neil.hcr find evidc' 11r·f' 1.hnl. drnnges in fcrl.ilil".y ur cltildrf'11's l1<'iglils c·onld IJc rxplnined IJy 

exugenuus Lime s liills. 
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