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iiaI"VWant to doi This Morning
—
BRIIa bit about heWEﬁﬁpdeImg IS Used! in

SCONBMICS —- -

Pregent y thiesis: Psycho oglsts could beneflt

fren] mg more theory hased modeling (though

velldeok different from what economists do)

zlfeli 1at pPsychometricians are best positioned to
gﬁ ,g ‘this about

# Provide an example of how this would be

51 beneﬂual from my own work on cognitive ability
'_" ‘showing that theory based modeling can

— make rigorous the link between assumptions and
results

— lead to surprising new Insights
— provide tests and functional forms for estimation
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Wiy e nomigts Mod@gﬁ‘ﬁ-

> Prinfepy motlvatlon for modellng IN economics Is
dmeren rom other disciplines — our moadels can
clelierl 10 be nAonmatve even when they arent
_/rw f@ffect/ Ve as positive moaels

_"""_.il-l-

ﬂder the assumptions that most people have a fair
idea of what's good for them and will choose the best
= of available courses there is a strong suggestion that
‘what people do on their own is the best that can be
done (Adam Smith’s invisible hand)

— This can be proved under various assumptions with
varying degrees of realism
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WhyAEGOnomists Model (GOt )

s -_

——

Viaistinterestinglis Wheni the Assumptlons
r)elt rr ol Optimality Fail

— l\/lorl' !rng exercise works out the implications of the

asstimptions and demonstrates potential welfare loss

e :mm failure of optlmallty (For example what If

:--%;j_- il information on prices is costly? This can yield

~ monopoly power to sellers thus prices too high and
~ guantity of sales too low as a conseguence)

—
— More important, models allow economists to propose
ways to correct the problem (In the example above,
making the list of firms charging the lowest price
publicly available for free restores the optimal
competitive equilibrium)
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WhBkEConomists Get From Mp_ﬂ@lingb—
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DIECIPIIRE Off Intuition — Often things that seem
i UHJ.@ logically den’t or require additional
ISSUI ilons

> Aelelf 1onal nsight — With surprising freguency

—_— *.pg pdelers find out that the assumptions that give

' iem the results they sought also imply other
mterestlng phenomena

e Rigorous foundation for testing

— Can better judge what assumptions one needs to
Interpret one’s statistical results

— Sometimes theory can suggest identifying restrictions
and functional forms not apparent without it
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VieEels: InTECOnomICS are Heu C-

Noj ecessarlly-R-eallstl

R OWEISTRY e NaUIE, arEraStactions anc
Simplifications of reality

PYSIcISts often draw: conclusions from frictionless
rrurle}f ‘o the movement of point masses about how real
Joje iSiinlan atmosphere will behave

SSESimilarly economists will draw conclusions from models
':‘v th perfect competition and complete rationality that
— -inform thelr jJudgments about how policy will affect a

-—":-
-F-

-

- world where people aren’t rational and markets aren’t
perfect

e The trick /s to unaerstand whether the real world Is close
enough to your assumptions for the insight gained from
your moaels to. be useful. If not you need to develop
new moaels that capture the essential features



PEVshplogists Could Bengfitfome
VBYe Theory Based Viodeling

AV UCNmMEdeling in psychology begins with
pEEsliement theory rather than psychological
WIEGIY (though there are good counter examples
Eslch as van der Maas et al. Psych Rev 2006).
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i_‘5:_*5;'uch the measurement theory tail sometimes
~ Wags the psychological theory dog (as with g
theory).
® Hope to give some examples of how more

theory based modeling could be helpful using
my own work on cognitive ability
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SN I'm| reportingien today is nsion of

YA eI WerK W|th=,J|m Elyan |n chkens and
Flyngn (2000 S alagitaioln Eetimates Vs Laroe
Sivirenmental Effects: The 1Q Paradox
RESBIVED! Psychiological Review, 108, 346-369
2SWVEIIFaS mew ongeing work with Eric

rm:*’ elmer and Chris Beam.

:-.;tﬁz.r" take on some of these issues have been

= — published in his book What is Intelligence?

= _.' ~Beyond.the Flynn Effect

& A working draft of my paper “What Is g?” Is
availlable on my Brookings web page
(www.breokings.edu/scholars/wdickens.htm)




Whiyais an Economist Workiig, .

SINeognitive Ability?:

SWNEIGE Part OF My Career has been anout

IfipEINg psychologicall theory into economics, (for

X % see “llhe Economic Conseguences of

Sounitive Dissonance,” Am. Econ. Rev. (1982)
,u; “George Akerlof)

' S\When: 7he Bell Curve came out in 1994 | was at
- BTooklngs and was asked to brief members of the
_" ‘Clintoni administration on its implications for

policy.

® Briefing turned into an article which caught the
attention of Jim Flynn, which led to a
collaboration that turned into a bit of a career.
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IepRantISsue 1o Policy:
1/ _'I_e__is C@iﬁifive Iy

oI programs anad adoptlon poth produce large
wcognltlve apility for most participants, but
_f' ‘cegnitive ability from preschool are mostly

a few years after programs end.

) 4\ G t studles show no evidence of statistically

== gignificant correlation of adopted children’s cognitive
== .a’E)lIlty with: that of adopting family by late

~  adolescence or adulthood.

e Shared family environment explains a moderate
amount ofi variance between young children but
seems to disappear as a significant factor in
explaining differences in adults leaving mainly
variance explained by genetic endowment (55-80%).
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— G is g__. 'e |c endowment

= =S Envir onment

— =

e ‘are coefficients

—_—

!

Qb

Hiier QTE only explains 25% of variance b=.5

i R '_

"_.-—;'_;-v-;s Istated assumption cor(G,E)=0) and
f“—:;.Average black environment must be 2SD below
- average white environment to explain B-W 1Q

differences without recourse to differences in G
— But...

—_



Ir1 Coplt

> Lelfejois cular gains affect people at all
om :ﬂ’l litfe (The Flynn Effect)

| __-,;;L 5 of 1SD or more a generation have

_."'I&

Jaeen documented
" Almost certainly environmental in origin



Eleima aﬂ; eoryJ’

SRVENHOW fiiom! many’ SOUrces that both genetlc
NeeWment and environmental influences affect
COOAILIVE! ablllty

- Jr wralSo Peen suggested (often by advocates
=0t the hereditarian view) that cognitive ability
,__,;_ fects environment

"f‘. * 50 what if we allow ability and environment to
have reciprocal effects in a dynamic model (ie
add the equation E, = c M, ; + e, where e Is a
stochastic iInnovation

o



Djckenerand Flynnr20041

WBlked out the implications, of & dynamic stochastic
EGEEINVAERE thEKE WENe reCIprocal effiects hetiween
erlvironsent el aoiling

ML pl]‘, effects M==E=>M=>E... blow up the effects of
'oo"rh gEnetic endowment and persistent environmental
CAlISESH dfferences in G or in the mean of e)

=V son'ment can be puny or powerful

"most environmental effects are transient then they fail to gain the full
: fadvantage of the multiplier and may explain little variance in the cross
= ,'_;'_ section
= —'_ But longi lasting (or permanent) environmental differences can gain the
- full benefit of the multiplier and have very large impacts on cognitive
ability

® As people get older and get more control over their

environment the effects of family background fade and
genetic endowment becomes more powerful




\/\/}Ja‘, Nas Missed by N

” -
Wﬁ NG
-
2 Hojif] ﬂylronmentallsts anad heredltarlans had

Liricler 5[ Qr] Qelfl Of 1S but
Wrllle g

redltarlans pointed out that G=>M=>E

— JL]C] , plaln why hz would get larger with age and c? would
JEL ST gller with age

= and at a correlation between E and M didn’'t mean E=>M
+-n y missed the point that reciprocal effects between E and

- —-=-V ‘meant that small persistent differences in exogenous

‘F_" ~ environmental advantage between blacks and whites could
- get blown up into large differences in ability (that despite

_— —_

=~ high h2 environment could matter a lot)!

- Some environmentalists understood that reciprocal
effects could inflate environmental effects but missed
that for the model to be stable (and fit the facts)
effects of environmental advantages that were not
maintained (pre-school, adoption) would tend to fade
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SWAreISecular Gains Real Gains INABITZas
: ""* r .-

S
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SEVEICINICENST NAVET NG WA that the patternr of
Jeliigs mg‘ 0SS time' en subtests are not purely g gains

s gams: & ermuch less highly correlated (and'in some cases
f]:‘grtr correlated) with g loadings of subtests than (for
el ple) the black-white gap (method of correlated vectors)

= -_;i: el eaSIIy reject the hypothesis that a gain in g alone
:‘i—"j_f —explains Flynn gains (Wicherts et al. 2004)
Thls has led some hereditarians (for example Rushton
~ and Jensen 2009) to suggest that secular gains are
not evidence of the malleability of cognitive ability

e But would we expect the pattern of subtest gains to
reflect the pattern of g loadings?

e What /s g?

'-
- i
_—



. .‘-“:

A (Vepy ‘B'r-ieif.lg;sit_-@ ryﬁm’:"
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35 oearm notes correlatlon of scores on
verIe felf ge of tests and attributes It to
Jrlrg;ahv inherited differences in a single
Jmf aterability

— 'hurstone proposes multiple abilities

".

= - = \odern compromise (Carroll 1993)
- hierarchy of abilities with (fluid) g at the
{0]0)
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- MOFQ _.-r VAN A e ST =TIasTS
Shiglverscores that are more highly heritable

- mrlvﬁ stionger correlation with physiological
gelates of cognitive ability

: —_-:-_) ow the largest black-white gap

— ‘"erson S g score Is a good predictor of many

.T.:.“=' portant life outcomes

_-"Tj-- & These facts have been Interpreted by some to
~  Indicate a large role for genetic endowment in

iIndividual as well as black-white differences in g

® Some angue that nearly all the ability of 1Q tests
to explain life outcomes Is due to g

— -—




del of the =aCtor SHILICHUINERS

ginvieasured Apilities

s & - vector of environmental influences

-~ s /- matrix of parameters relating genetic endowment to
measured ablilities

e |/ - matrix of parameters relating environmental
Influences to measured abilities



[FAENAEENIE: That g.and e Are p—

JrJrJegem W
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- We nrn\_]ei he standard' behavior genetics
JECOMPOSItion of variance eguation

(vwe'ﬁ @ut making the normal distinction between

—* J_._,—-'I- -

= 5hiared and non-shared environment).

-._-—-'I"
_—
_!I_':__.-

-,? ‘*Eurther we: can write down a model that can
give a pretty good account of nearly all the facts
about g



S
i(@t Jeast some) “g men’ proablyss
NiEminal (WitihFuree anllities)

~* A, A, are g loadings
— They will be highly correlated with subtest heritabilities
Iifi Ay-Ass aren’t very big.
— Ifi there Is a black-white difference in average “g” then

black-white differences will be strongly correlated with g
loadings (and heritabilities if A;,-A;; aren’t very big).



il — | | -;uf- ' —
aNToHEl(co tlnug,d)_-’;‘-

2 liFg Is sol ethlng like innate information
BIocESsing ability its not hard to imagine
rnrlr__ Ly ould be a good predictor of school

—and ﬂ‘_e eutcomes.

_* -_._,_--.

- -TSecuIar gains aren’t biggest on the most

—

----7- g loaded tests they aren’t g and perhaps
- aren’t important.




SURIE, oW are huge Sec
YRI5 055/17/.9"572&// 7

MimiEntability of IQ scores in adulthood are 60 to
30Y6res most studies suggest (because 1Q is
mutb‘ and model above holds it would take

S CHENOES M exogenous environment of at least
& {firee or more standard deviations to explain

— "':._-'—-"‘

= r__c;hanges What could have changed that much?

~ ® The simple linear model of g has a very hard
- time accommodating large secular changes in
measured 1Q scores




ANIPASsIde on. Egvimnm@g_{ﬁiﬂ"«ﬁ'

S INOT A z et eguaten 1 there was an environmental
Ir1gL Eﬁ e)) that affected all the /77's then that too
vvoulr_l aoduce positive correlations across all the /7.s.

> |f rnei a\Was no other source of correlation the I/
= COefi |C|ents ofi the common environmental influence
7-+_._-w be strongly correlated with g loadings and if
— fblack white difference was due to difference in this
~_ environmental factor then g loadings would be
correlated with white-black gap on each factor.

e But, gloadings and white-black gap would likely be
negatively correlated with the heritability of the factor
Scores.



c

ARMAIEETAative View -—
(A Beig eﬁtbéllaé;ﬂabgy)"—'-“jh

SUPPOSE there was noe correlation between
om/Jer rattrputes that made one a good
pasketball player (height, speed, agility,
C00) adlnatlon etc.)

;_gu—«»"e Of very young children who had never
= played basketball or other sports on tests of
== basketball skills (shooting, dribbling, passing,
- ete.) would show little or no correlation
across skKills

e BUL the sKkills of older children would...



Ap) Alte érrla--tive. \/iew (@Qﬂ!ﬁ‘d""

D e SR —

101 are taller (or quicker, or have better nand-
|nat|on) will lbe more likely to be good at
Fand more likely to play it more.

2\ ho play basketball more will improve a// skills.

> e J

= Eg}g v will become particularly good at the skills that

p—
—

“'.:- “Are used most and most Important to success at
fbasketball

— — Tthese will be the most “basketball g” loaded skills

— They are the most correlated with the underlying cause
of correlation — practice

® This can give rise to all the g phenomena described
above




all'glwould be a very good' predictor of
56 Al haskethall

ALY ysmloglcal advantage that made you
good ‘it basketball would lead to you practicing
s *‘fF orerimproving all your skills, but particularly

— those most used and most Important to
basketball (the most g loaded).

-® |f a greup was discriminated against in access to
pasketball teams or pick-up games all their skills
would suffer, but particularly the skills most
used and most important to success.

1




Sacilzp n%%AdterﬁatMeP

New su;g*e that a decision was made to make all
.'oasketbéj last twice as long and' to make it illegal
for olru/’é‘ return to the court after being taken offi for
Znyareason (like soccer).

- AH‘:B Is mlght Improve if people play more because of
== f_,_EE onger games
=‘¢:ﬂ_" B_ut players endurance would improve disproportionately
-~ S0 thelr scores on tests of endurance would be out of

. proportion to other gains

e Thius no reason for gains to be biggest for most g loaded
apilities, but they would be substantive — particularly in
he new environment.
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them?

Are gl mfluences Completel
Jnrleoer 'as Iﬁ?ﬂbose to. m

-

[OFSOIME e degree?

— Lojis o ewdence that different types of mental

gr 1 ty are highly concentrated in different
garts of the brain

=

—— No blologlcal characteristic explains much 1Q
= varlance

' ‘—-'But many physiologically local processes
- (ike'working memory) probably affect
several (iff not all) abilities as defined by a
first order factor analysis

.



""\'/'ector of environmental shocks
., = (exogenous environment
= not correlated with g)
e B -- matrix of parameters relating abilities
1o environment
o W -- matrix of parameters relating shocks
to (endogenous) environment
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SEIVINOIEqueations 4 andZ o
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. =

- Ecjuillggitisg value off m

m = Ag +VWz +VBm =(I -VB)*|Ag +VW¢]

= l S the identity matrix, ie. /m=m)

__ﬂ- e

;— J Note that
~~ —1Ifigand z (shocks to e) are uncorrelated

—and B = 0 (no effects of ability on
environment)

— then we are back to the standard BG
decomposition of variance model.



ﬂsécalars Aus each element of m IS affected only by the
— A correspondlng element of gand e. (eg.for three abllities)




Triars L.ﬂ (o vion
rlrJ/mo = SO WE are going to

nrrvr-uzs get it from equation 2 —
—ne quatlon that describes the

*ernVJronmentaI feedback
mechanism
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SihGg.in, the NViTORMENT:
Juooo;@*re shereisiaisingledimension ior
SVIIONIMERLSFALS e evant @' tierformation of the full
EIYEroI cognitive anilities — calll it cognitive complexity.
Suppo_s the complexity ofi one’s envirenment
IICIEASES With' all one’s abilities and'is given by ¢/m
WHETE S7iis the vector of abilities and cis a vector that
Seights: the importance of each ability for the complexity

.ﬂ_

S

— ﬁ?ﬁvwonment

F' rther suppose that the more complex one’s
“environment is the better is one’s environment for
developing each ablility, so that e =fc’'m=Bm where f Is a
vector describing how much better being in a cognitively
demanding environment is for the development of each
skill.




Fincligieje (eeggrlued)—?’a"

SIcEroSe anllities that are Used most intensely in the
C oerN- - demandingl envirenment are also likely to be
IBST Jrffe Plitant fier determining who Is in the

SVIen: nent I’ll assume the weights that determine the
rleq 2l ds of the environment, and therefore the effects
== ‘Elng A such an environment on the further

fj'?'- é‘velopment of one’s skills, are proportional to the

= = impact of complexity on each type of environment or
=———7f —

- = Fpally, I'll assume that environment for each ability Is
affected only by its own unigue shock (Wis a diagonal
matrix) and that the weights on the shocks in eqguation
2 (the IW/'s) are roughly equal or negatively correlated
with £




B

relation matrix for abilities WI|| have all posmve
s

St principal component will be positively correlated
ills

4 adlngs of the abilities on the first principal

omponent will have the same rank order as their

"fj_‘::f:* Jportance in determining the complexity of the
“environment (¢).

_ * The rank ordering of the heritability of each ability will
be the same as the rank ordering of its g loading.

® |If there Is a genetically driven physiological trait that
affects only one cognitive ability it will be correlated with
all cognitive abilities and the rank order of its correlation
with those abilities (except the one it directly affects) will
be the same as the rank ordering of its g loading.

:-u-l""_'_.._
——



HpLISNContinued) e

If one population is discriminated

| 1“ m access to cognitively demanding

ronments so that the complexity of
|dual S environments Is ¢'/m-a, then

——ax helr average score on tests of all abilities will
~  Dbe lower than those with ¢=0.

- — The gap between their average score on tests
of each ability and the scores of those for
whom a=0 will have the same rank order as
the ablility’s g loading and heritability.

._
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> An nelivielugLE 'score on thefirst principal component will
IENCIVENY good predictor ofi the cognitive complexity of
UIEPETSEN 'S environment. If that is correlated with
JrrJOer‘ |ife outcomes (like educational attainment and
IICE Ie)i theni the “g” score will be a good predictor of
== _,;LEIJ'“‘ outcomes.

__ hie impact of cognitively demanding environments
f“—*—_'ﬂjncrease on certain abilities

~ — — there will be an increase in average cognitive ability,

: — the increased ability will lead to further increases in the cognitive
complexity of people’s environments (the increase is substantive),

— but the rank order of increases need not be the same as the g
loadings or heritabilities.

o



Of RECIprocal Effew gi
USH tAre“Thq INEWW tions

.
~f ~

RVE oLIjE; ested a grand longitudinal experiment that would
ZIGYWAGHE 10 estimate such a model, but until semeone
JIVESHIT; 1€'5-10 million dollars to conduct it .

> %rﬁe tly Erc Turkheimer and | began work on testing one
S mportant part of the model — the transience of

;-:" environmental effects
;‘_"

_:-- J\/Iost discussions of environmental effects In psychology

= focus on the cumulative effect of the formative experiences
of childhood

® |t Is therefore surprising that once we control for genetic
similarity there is little to no role for being raised in the
same family for most traits (notably including cognitive
ability)

1'.'.
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Wigat AboUt
WigginAotit"Non-Shared (with —

icliggll \,ﬂ' embersj@tnro t?

Yen there theories have focused on
iiEcts of peers in childhood or attempts
oY/ JLe lngs 10 differentiate themselves

- L;‘- ue then shared environmental effects

_-_._,. J—

ght to be very stable over time

= ,Alternatlvely, reciprocal effects theory
suggests that effects should die out and
simple version of the theory suggests
exponential decay



r\llov\ for Peﬁmane
FrngJ SHEEIE

iy vvor}f ini progress I’'ve shown that time series on
lclepitjezl ‘twm differences can be modeled and that the
0L E1 ‘can be fit using either ML or MoM.

:i;'tl-a.- =stimation yields three parameters that can be

= mtérpreted as the percent of the variance in cognitive
— abllity due to transient environmental effects (identified
Py their tendency for exponential decay over time),
permanent (or very long lasting) environmental effects,
and measurement error (uncorrelated over time).

e Eric Turkheimer and | have now estimated this model
using the SATSA data




SRIVpIcallTor several different methods of handling
mJast ata

— )OJ/J (0] “more of environmental variance is permanent

— Nf y aII of the rest Is measurement error

.ery little, if any, role for exponential decay

—

-BUMMER! (Did | mention that one of the

.
IHIJ
" _—=r =

—
il i .--
=

- “advantages” of tightly linking your theory to
“your empirical work by modeling Is that you can
e proved decisively wrong?)
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\/ Here Do These Lon
L asi *_ffecf?@ﬂglnate

> Naot |g e |Idhood It seems

— \/\/nen*\ s estimate the same model on Danish data for
(ml_r 15-18 years of age nearly all of the identical twin
JJ iferences are attributed to “measurement error” (ie the
rrelatlon petween twin differences over time Is
:'j:':__;_.:.. = essentially zero)

—— —'IVIeasurements are taken several years apart or more so

_|—_
= —

-~ we might find more correlation (and exponential decay!) if
~_ We looked over shorter time intervals

® Recent study shows that correlation of MZ twin
differences between ages 18 and 45 are moderate
suggesting that the “permanent effects” we see in older
adults may be emerging during this time
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IeBksLike We Need'a New

SRSIPPOSEruNAL 1) EaCh PEIIOE A PEISON OELS
Crizine)e I‘Q IEVVTE] VireRmiIent

e eppertunIty to

- Navv Vlronment ias twoer compenents
= s,s, gnltlve demands

2 JL_' _ pn-cognitive “value” (how much fun it is or how much
lor g run value it has)

—_'._; hiose: aspects are stochastic and drawn from a some sort of
-';:;'7'-' = distribution

— avmg anrenvironment that Is too cognltlvely demanding or
f:-_—‘— = JJOt cognitively demanding enough causes “disutility”
— ’(economese for makes you less happy)

- * Person chooses new environment if the value of the
environment minus the disutility from cognitive mismatch is
greater for the new environment than the old one

* Non-shared environment in this model reflects the degree of
cognitive mismatch



el ary Results ~rom ——
VIBEE™ -

--—I.____-r.-
SRS BIERIStart ofit Wit |oW abilivy"and Swite
Nvirenments frequently as their ability increases (thus
[oWy J\qu serrelations in children)

As Yot 0 adults find themselves in better and better
AVirenments the rate at which they change
envirenments slows down as it becomes less and less

-
ﬂ__
—_—

-_—:— kely that they will get a new environment that
fdomlnates thelr old environment

s Eventually changes in environment become very rare
and the luck of the draw In the last few environments
becomes ones non-shared environmental effects for life

® Suggests the existence of a “Social Critical Period” in late
aaolescence or early aaulthood that might be more
Imporitant than physiological critical periods in early life.
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