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Table 2. A regression of social and spatial memory performance on social network 
size 

    Source       |       SS       df       MS          Number of obs =      19
-------------+------------------------------           F(  2,    16) =    3.86
    Model        |  363.595148     2  181.797574       Prob > F      =  0.0429
    Residual     |  754.089062    16  47.1305664       R-squared     =  0.3253
-------------+------------------------------           Adj R-squared =  0.2410
    Total        |  1117.68421    18  62.0935673       Root MSE      =  6.8652

------------------------------------------------------------------------------
network_size |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
social recall|   3.588563   1.599547     2.24   0.039     .1976755    6.979451
visuospatial |  -1.733666   1.669708    -1.04   0.315    -5.273288    1.805957
_cons        |   19.56406    1.57683    12.41   0.000     16.22133    22.90679
------------------------------------------------------------------------------

)g



!"#$%&'(g

`%.-h(K_($,`*%*/&(#``,'%]&+%(1,'('&$.%#%*,+`

]&%",-
$7?65:5S7369

%U2c=@34?;4(734(6=?;;(4N749(U;?;(:2396?@:6;4(Q?2A(6=;(K)(536;?O5;U9J((&>29D(23(7O;?7>;D(=74(

EJE(C`-l(gJIM(S7?63;?9J((#Q6;?(7::2@3653>(Q2?(?;S;76;4(4N749D(6=;(97AS8;(95T;(U79(4;:?;79;4(62()\\(

@35R@;(4N749J((

];79@?;9(734($?2:;4@?;

%=?;;(5345O54@789(?73B;4(gX(A;3(7:65O;8N(53O28O;4(53(P7N(258(23(6=;5?(?;S@676523(Q2?(

:22S;?76523J((#(45:=262A2@9(9:78;(U79(:2396?@:6;4(@953>(73(;A5:(6;?A(Q2?(:22S;?76523_(3#$1'J(

*345O54@789(Q?2A(6=;(O5887>;D(U=;3(79B;4(62(4;Q53;(3#$1'L(4;9:?5P;4(56(79D(d7(Q?;;(=;8SDe(2?(=;8S(U56=(32(

;<S;:676523(2Q(?;:5S?2:76523J(('76;?9(U;?;(79B;4(62(?73B(;7:=(5345O54@78(23(6=;5?(>;3;?78(U58853>3;99(62(

>5O;(3#$1'&C;J>J(H2@84(ssssss(>5O;(7(B@4A;D(N;9(2?(32tMJ((';S@676523(9:2?;9(U;?;(7378NT;4(Q2?(

?;857P5856N(@953>(:239;39@9(7378N959J((%=;(?;9@869(2Q(6=;(:239;39@9(7378N959(S?24@:;4(7(3;U(536;?O78(

O7?57P8;(U=5:=(U79(6;?A;4(d?;S@676523(Q2?(:22S;?76523Je

`2:578(:236?7:69(7?;(?;S?;9;36;4(53(6=;(856;?76@?;(79(:2345652378(9676;A;369D(d*Q(*(=;8S(N2@D(N2@(

7?;(2P85>76;4(62(=;8S(A;(P7:BJe((#(O52876523(2Q(7(92:578(:236?7:6(2::@?9(U=;3(6=;(2P85>76523(59(326(

Q@8Q588;4J((-59:?;S73:N(9:2?;9(P79;4(23(?;S;76;4(92:578(;<:=73>;D(87P2?(;<:=73>;(53(6=59(539673:;D(

7SS?2<5A76;(73(5345O54@789(4;>?;;(2Q(:=;7653>(U56=53(7(4N745:(?;8765239=5SJ

07P2?(;<:=73>;(459:?;S73:N(9:2?;9(U;?;(:78:@876;4(Q2?(;7:=(4N74(PN(9@P6?7:653>(6=;(47N9(

?;:;5O;4(Q?2A(6=;(47N9(>5O;3(Q2?(;7:=(&>2J((%=@9D(7(9:2?;(2Q(L(l(;R@78(;<:=73>;D(c)(l(23;(A2?;(47N(

>5O;3(PN(6=;(&>2(6=73(?;:;5O;4D(734()(l(23;(A2?;(47N(?;:;5O;4(PN(6=;(&>2(6=73(>5O;3J((

';S@676523(7992?6A;36(U79(:2396?@:6;4(53(7(95A587?(Q79=523J((/78@;9(Q2?(?;S@676523(7992?6A;36(

U;?;(2P6753;4(Q2?(;7:=(4N74(PN(9@P6?7:653>(6=;(S7?63;?a9(?;S@676523(Q?2A(6=;(&>2a9(?;S@676523(734(67B53>(

)[



6=;(7P928@6;(O78@;J((

)F



!"#$%&'([

`%.-h(K_('&`.0%`

%2(;<7A53;(6=;(?;8765239=5S9(2Q(:@A@8765O;(;<:=73>;(536;?7:65239(734(?;S@6765239(23(?;:788(

7P5856ND(6U2(A5<;4c;QQ;:69(82>5956:(?;>?;99523(A24;89(U;?;(:2AS7?;4J&&%2(7::2@36(Q2?(6=;5?(@34;?8N53>(

:236?5P@6523(62(6=;(A24;8D(d&>2e(734(d-N74e(U;?;(@9;4(79(>?2@S53>(O7?57P8;9J((/7?57P8;9(6=76(454(326(

:23Q2?A(62(6=;(799@AS65239(2Q(?;>?;99523(U;?;(6?739Q2?A;4G(6=;(6?739Q2?A;4(4767(U79(@9;4(53(6=;(

7378N959J((-;9:?5S65O;(96765965:9(Q2?(788(O7?57P8;9(@9;4(7?;(S?;9;36;4(53(%7P8;(XJ((

%7P8;(XJ(-;9:?5S65O;(96765965:9(Q2?(96@4N(K(O7?57P8;9

%=;(Q5?96(7378N959(9@>>;969(6=76(6=;(7::;99(2Q(?;S@67652378(53Q2?A76523D(53(?;876523(62(:@A@8765O;(

45?;:6(;<S;?5;3:;D(59(7(P;66;?(S?;45:62?(2Q(?;:788(2Q(S796(92:578(536;?7:65239J(($7?63;?9a(?;S@676523(Q2?(

:22S;?76523(U79(7(95>35Q5:736(S?;45:62?(2Q(?;:788(C,J'Jl(JK[D(I&l(cKJ\\D(A&l(JL)gMD(U=;?;79D(459:?;S73:N(

53(87P2?(;<:=73>;(U79(326(C,J'Jl(JE[D(I&l(LJLID(A&l(J[gMJ((';9@869(9@SS2?6(2@?(=NS26=;959(6=76(

?;S@67652378(53Q2?A76523(U2@84(S?2O54;(7(A2?;(;QQ5:5;36(Q2?A(2Q(92:578(;<:=73>;(9676@9(6=73(U588(45?;:6(

;<S;?5;3:;J((

Y5O;3(6=76(?;S@676523(U79(7(P;66;?(S?;45:62?(2Q(?;:788(6=73(U79(45?;:6(;<S;?5;3:;D(6=;(7378N959(

A2O;4(62(73(;<7A5376523(2Q(6=;(5AS7:6(2Q(323c?7342A(7992?6A;36(23(:22S;?765O;(?;8765239=5S9J((#(

9;:234(7378N959(S?2P;9(6=;(;QQ;:65O;3;99(2Q(S29565O;(7992?6A;36(53(:22S;?765O;(;<:=73>;(?;8765239=5S9J(

%=;(:2AS7?5923(?;O;78;4(6=76(459:?;S73:N(53(?;S@7652378(53Q2?A76523D(2?(7992?6A;36(23(?;S@676523(

S?;45:6;4(?;:788(P;66;?(6=73(S7?63;?(?;S@676523(C,J'Jl(LJK[D(I&l(cKJ\\D(A(l(JL)gG(,J'Jl(\JXXD(I&l()JI[D(A&

l(JL[M(

)I

!"#$"%&' >%3 1'"2 3454 1$2 1"?
@"%A#+'?-B"2C'+5$3-#')"2-D /7; 74.0 /4: 98 .8
E"#*2'#+#')F*"*$A2 .:: 74= 74/: 7 .
,')F*"*$A2+G$3-#')"2-D .:0 74.6 74/; 7 .



*3(P26=(A24;89(?;S@676523(Q2?(:22S;?76523(U79(7(96?23>;?(S?;45:62?(2Q(?;:788(6=73(U79(

:@A@8765O;(5345O54@78(;<S;?5;3:;J((1@?6=;?A2?;D(7(:2AS7?5923(2Q(6=;(A24;89(9@>>;969(?;S@676523(

459:?;S73:N(9:2?;9(S?;45:6;4(?;:788(P;66;?(6=73(S7?63;?(?;S@676523(7823;J((%7P8;(\(S?;9;369(6=;(?;9@869(2Q(

6=;(A5<;4c;QQ;:69(82>5965:(?;>?;99523(A24;89J

%7P8;(\J(#(:2AS7?5923(2Q(6U2(82>5965:(?;>?;99523(A24;89(Q2?(?;:788(2Q(92:578(53Q2?A76523

)E

1A5'&+.H+E"#*2'#+#')F*"*$A2+"25+&"%A#+'?-B"2C'+5$3-#')"2-D
,'-"&& >4,4 (4I4 J EKJ
E"#*2'#+#')F*"*$A2 :400 04: .4;8 7478
G$#'-*+'?)'#$'2-'+5$3-#')"2-D 74=: 74L 974L8 74:6

1A5'&+/H+,')F*"*$A2+5$3-#')"2-D+"25+&"%A#+'?-B"2C'+5$3-#')"2-D
,')F*"*$A2+5$3-#')"2-D 74/8 74.: 9/4:: 747.6
G$#'-*+'?)'#$'2-'+5$3-#')"2-D 74=8 74; 974:6 7486



!"#$%&'(F

Y&+&'#0(-*`!.``*,+

7F9'&$'/(0'&"-&*,()&,)&,$5,)",*'&:%&')*,*()*&()&#)$';'<"'$&;0''&0($()*&1,%&:'&,&:,/(<&"'1A","(-)&-; &

9#1,)&),"#0'L&,)$&"9'&$'/(0'&"-&<--A'0,"'&A0';'0')"(,..%&2("9&-"9'0&<--A'0,"-0/&N&,)$&"-&<-);(01&"9'(0 &

<--A'0,"(5')'//&2("9&0'A#","(-),.&-0&1-)("-0()*O0'.,"'$&();-01,"(-)&1,%&:'&'P#,..%&$''A&0--"'$&()&"9' &

-#0&'5-.5'$&A/%<9-.-*%&C$?5:;D(KLL[MJ

];A2?N(Q2?(92:578(;<:=73>;(59(326(45?;:68N(?;876;4(62(O59@29S76578(7P5856NJ((*3(85>=6(2Q(&-`!(

C18533(;6(78JD(KLLgMD(O59@29S76578(7P58565;9D(U=5:=(U;?;(85B;8N(@9;4(Q2?(679B9(6=76(S?;:8@4;4(;:282>5:78(

42A5373:;D(A7N(=7O;(P;;3(9;8;:6;4(Q2?(;7?8N(53(2@?(=5962?NJ((d`6@45;9(2Q(=@A73(A;A2?N(Q2?(

O59@29S76578(965A@85(7?;(:2AS7?7P8;(62(96@45;9(2Q(A;A2?N(PN(323c=@A73(735A789D(53(6=76(:2AS7?765O;(

96@45;9(2Q(9=2?6c6;?A(A;A2?N(A296(78U7N9(;AS82N(7(?;:2>356523(S7?745>A(2Q(92A;(92?6Je(CH79=P@?3(Z(

Y@88;4>;D(KLLXMJ((`2:52c:2>3565O;(:2AS;6;3:5;9D(23(6=;(26=;?(=734D(U;?;(S?2P7P8N(9;8;:6;4(Q2?(7Q6;?(

;:282>5:78(42A5373:;(734(A2?;(62U7?49(6=;(239;6(2Q(>?2@S(Q2?A765239(734(?;S;76;4(92:578(536;?7:65239J(

*3(853;(U56=(73(747S676523596(S;?9S;:65O;D(S;?=7S9(6=;(7P9;3:;(2Q(7(95>35Q5:736(?;8765239=5S(P;6U;;3(

A;A2?N(Q2?(S796(92:578(;<:=73>;(734(O59@29S76578(A;A2?N(;<5969(P;:7@9;(2Q(6=;5?(9;S7?76523(53(

;O28@65237?N(=5962?NJ(

%=;(7P9;3:;(2Q(7(?;8765239=5S(P;6U;;3(O59@29S76578(734(92:578(;<:=73>;(?;:788(S;?Q2?A73:;(7892(

9@SS2?69(6=;(;O54;3:;(Q2?(6=;(;<596;3:;(2Q(A@865S8;(A;A2?N(9N96;A9(U56=(A@865S8;(Q@3:65239(CW8;53D(;6(

78D(KLLKMJ((*Q(9N96;A9(7?;(Q2?A;4(P79;4(23(6=;(6NS;(2Q(53Q2?A76523(6=76(59(?;8;O736(Q2?(928O53>(747S65O;(

S?2P8;A9D(734(7P5856N(62(4;6;:6(:=;76;?9(59(326(45?;:68N(?;876;4(62(O59@29S76578(7P5856ND(6=;3(23;(U2@84(326(

799@A;(7(3;:;997?N(?;8765239=5S(P;6U;;3(5345O54@78(S;?Q2?A73:;(23(P26=(679B9J(((

';9@869(7892(9@>>;96(6=76(?;S@67652378(53Q2?A76523(59(A2?;(85B;8N(62(P;(?;:788;4(6=73(59(7(

:@A@8765O;(=5962?N(2Q(S796(4N745:(;<:=73>;9D(2?(6=;(?@3353>(6788N(23(S796(S7?63;?9J((*3(9@SS2?6(2Q(

9673453>(96?76;>N(C`@>4;3D()EI[G(05;A7?(Z("7AA;?965;3D(KLL)G($73:=7376=73(Z(^2N4G(KLLXG('2P;?69G(

KLLIMD(56(7SS;7?9(6=76(53(7(?;78(85Q;(87P2?(;<:=73>;(9N96;AD(5345O54@789(:788(@S23(53Q2?A76523(53(6=;(Q2?A(

KL



2Q(6?756(9@AA7?5;9(V(53(6=59(:79;D(?;S@6765239(c(79(2SS29;4(62(:@A@8765O;(45?;:6(;<S;?5;3:;(U=;3(79B;4(

62(?;:788(S796(92:578(;<:=73>;(536;?7:65239J((

#9(9676;4(PN(6=;2?;65:78(P5282>5969D(9673453>(96?76;>5;9(A5>=6(P;(622(4;A73453>(62(P;(?;785T;4(

U56=(?;9S;:6(62(A;A2?N(:7S7:56N(C]5853B95(;6(78JD(KLL)G($73:=7376=73(Z(^2N4D(KLLXG('2P;?69G(KLLIMJ(

';9@869(Q?2A(6=59(96@4N(9=2UD(=2U;O;?D(6=76(@9;(2Q(6?756(9@AA7?5;9(2?(?;S@6765239D(S?;9@A7P8N((62(

53Q2?A(Q@6@?;(4;:595239D(7?;(A2?;(85B;8N(62(:@;(73(5345O54@78(5362(6=;(9676;(2Q(7(S796(92:578(;<:=73>;(

?;8765239=5SJ((%=;(@9;(2Q(6?756(9@AA7?5;9(3;:;997?58N(@9;9(8;99(A;A2?N(6=73(42;9(?;:78853>(45?;:6(

;<S;?5;3:;(7:?299(788(;<:=73>;(S7?63;?9(6=@9D(85A56;4(:2>3565O;(:7S7:56N(:73(P;(?;:23:58;4J(H=58;(6=59(

?;9;7?:=(42;9(9=2U(6=76(5345O54@789(?;:788(92:578(;<:=73>;(53Q2?A76523(PN(:@53>(5362(?;S@67652378(

53Q2?A76523D(56(42;9(326(S?2O54;(73N(;AS5?5:78(9@SS2?6(9@>>;9653>(6=76(73(7S656@4;(Q2?(:2??;:68N(

?;:78853>(92:578(;<:=73>;(53Q2?A76523(P;3;Q5:5788N(A735Q;969(569;8Q(V(786=2@>=(6=;(7@6=2?(U2@84(

=NS26=;95T;(6=76(56(U2@84D(53(Q7:6D(P;(P;3;Q5:578J

1@?6=;?A2?;D(?;9@869(S2536(62(323c?7342AD(7992?6A;36(Q2?(:22S;?765O;(U2?B(?;8765239=5S9J(

*345O54@789(7?;(S29565O;8N(7992?653>(23(?;S@6765239(Q2?(;<:=73>;J((%=76(59D(*6(59(326(b@96(=2U(>224(6=;(

?;S@676523(2Q(7(S26;36578(S7?63;?(59D(P@6(=2U(>224(6=;5?(?;S@676523(59(?;8765O;(62(=2U(85B;8N(6=;N(7?;(62(P;(

7(S26;36578(S7?63;?J((%=59(A7B;9(9;39;(>5O;3(6=;(856;?76@?;(23(P5282>5:78(A7?B;69J((#9(+2;(Z(

"7AA;?96;53(C)EE\M(9676;D(dH56=(Q;U(;<:;S65239D(S7?63;?(:=25:;(=79(326(P;;3(?;:2>35T;4(53(

:22S;?765O;(734(A@6@785965:(9N96;A9Je(';:2>35T;4(=;?;D(U;(9=2U(6=76(:22S;?765O;(S7?63;?(:=25:;(59(

534;;4(7QQ;:6;4((PN(323c?7342A(7992?6A;36J((]@:=(85B;(A7653>D(5345O54@789(96?5O;(Q2?(6=;(2S65A78(

S7?63;?(?;8765O;(62(6=;5?(9676@9J((

Q(1(","(-)/

%=59(96@4N(9@QQ;?9(Q?2A(7(9A788(97AS8;(95T;J((%=59(U588(P;(?;A;45;4(9=2?68ND(=2U;O;?D(79(

7445652378(4767(59(S?;9;368N(P;53>(:288;:6;4J((%=59(96@4N(7892(42;9(326(7::2@36(Q2?(9;<(45QQ;?;3:;9D(79(6=;(

87P2?(;<:=73>;(9N96;A(9S;:5Q5:(62(6=59(?;9;7?:=(:239596;4(2Q(A;3(238NJ(((%=;(A296(:?@:578(85A5676523(62(

K)



6=59(96@4N(59(7P9;3:;(2Q(85O53>(S?2<5A56N(79(7(S?;45:62?(2Q(92:578(?;:788J((*6(59(85B;8N(6=76(73(5345O54@78a9(

S?2<5A56N(=79(73(5AS7:6(23(6=;5?(7P5856N(62(?;:788(S796(536;?7:65239J((1@6@?;(?;9;7?:=(U588(3;;4(62(744?;99(

6=59J

R#"#0'&J'/',0<9&

';9@869(7?;(6=;(S?24@:6(2Q(73(5356578(7378N959J(1@6@?;(?;9;7?:=(:2@84(5AS?2O;(6=;(A24;8(PN(

74453>(S?2<5A56NJ(($?2<5A56N(85B;8N(S87N9(73(5AS2?6736(?28;(53(536?79S;:5Q5:(:22S;?76523(734(A@6@7859A(

5392Q7?(79(56(67S9(5362(45?;:6(2P9;?O765239(P;6U;;3(5345O54@789(C$73:=7376=73(Z(^2N4D(KLLXMJ(12?(7(

A2?;(S2U;?Q@8(A24;8D(Q@6@?;(?;9;7?:=(9=2@84(744?;99(S?2<5A56N(7823>(U56=(45?;:6(;<S;?5;3:;(734(

?;S@676523J(1@?6=;?A2?;D(85B;(87P2?(;<:=73>;(62(92:578(:236?7:6(82>5:D(73(;R@5O78;36(376@?788N(2::@??53>(

;O;36(6=76(67S9(5362(=7T7?4(A737>;A;36(82>5:(U2@84(S?2O54;(7(>224(:2AS7?5923(62(6=;(?;9@869(=;?;D(23(

92:578(:236?7:6(82>5:J(

41A.(<,"(-)/

((%=59(?;9;7?:=(59(326(9@>>;9653>(6=;(;<596;3:;(2Q(7(92:578(536;885>;3:;(S;?(97NG(?76=;?D(@953>(

;O28@65237?N(6=;2?N(734(6=;(747S676523596(S?2>?7A(79(7(Q2@3476523D(56(;<7A53;9(6=;(536;?S87N(P;6U;;3(

47?U53573(78>2?56=A9(Q2?(92:578(;<:=73>;(734(6=;(A;A2?N(9N96;A9(6=;N(2S;?76;(53(6734;A(U56=J((%=;9;(

Q53453>9(=5>=85>=6(6=;(S26;3:N(2Q(?;S@676523(734(7992?6A;36(Q2?(6=;(Q@3:652353>(2Q(S9N:=282>5:78(

A;:=7359A9(7992:576;4(U56=(92:578(;<:=73>;J

#86=2@>=(6=;(96@4N(9@QQ;?9(Q?2A(9A788(97AS8;(95T;9D(6=;(;O54;3:;(S?;9;36;4(7?65:@876;9(U;88(U56=(

Q53453>9(7:?299(6=;2?;65:78(P5282>ND(;O28@65237?N(S9N:=282>N(734(736=?2S282>ND(734(3;@?2S9N:=282>NJ

((((153453>9(Q?2A(6=59(?;9;7?:=(:73(=7O;(5AS2?6736(7SS85:765239(Q2?(:2>3565O;(736=?2S282>5969(

536;?;96;4(53(9:=;A7(Q2?A76523D(5392Q7?(79(6=;(A;:=7359A9(@9;4(53(?;S@676523(A7N(2S;?76;(95A587?(62(6=;(

A;:=7359A(2S;?7653>(53(6=;(Q2?A76523(2Q(?;857P8;(734(>;3;?785T7P8;(9:=;A7J((((((&

KK



'&1&'&+!&`

#<;8?24D('J(Z("7A58623D(HJ(-J(C)EI)MJ(%=;(;O28@6523(2Q(:22S;?76523J(!<(')<'L&=KKD()XELc)XE[J

^7?:87ND($J(Z(H588;?D('J(CKLLFMJ($7?63;?(:=25:;(:?;76;9(:2AS;6565O;(786?@59A(53(=@A739J(S0-<''$()*/&-; &

"9'&J-%,.&!-<('"%&-;&Q-)$-)&!'0('/&+L&=TUD(F\EcFgXJ

!29A54;9J(0J(C)EIEMJ(%=;(82>5:(2Q(92:578(;<:=73>;_("79(376@?78(9;8;:6523(9=7S;4(=2U(=@A739(?;7923t(

`6@45;9(U56=(6=;(H7923(9;8;:6523(679BJ(V-*)("(-)L&MKD()IFcKF[J

!29A54;9D(0J(Z(%22PND(uJ(CKLLIMJ(:73(>;3;?78(4;2365:(82>5:(:7S6@?;(6=;(Q7:69(2Q(=@A73(A2?78(

?;792353>t("2U(6=;(A534(536;?S?;69(92:578(;<:=73>;(?@8;9(734(4;6;:69(:=;76;?9J(]2?78(

$9N:=282>N_(!7AP?54>;D(]#_(]*%($?;99J

-;8623D(#J(HJD(W?7932UD(]JD(%22PND(uJD(!29A54;9D(0J(CKLLEMJ(!2AP5353>(73:;96?78(:@;(96?@:6@?;(U56=(

45?;:6(?;:5S?2:56N(;<S87539(23;c9=26(:22S;?76523J($?;9;3676523(S?;9;36;4(76(6=;(733@78(A;;653>(

Q2?("@A73(^;=7O52?(734(&O28@6523(`2:5;6ND(1@88;?623D(!#J(

4;(H778D(1J(C)EIEMJ(1224(9=7?53>(734(?;:5S?2:78(2P85>765239(7A23>(:=5AS73T;;9J(W-#0),.&-;&X#1,)&

G5-.#"(-)L&KYD(\XXc\gEJ

4;(H778D(1J(Z(0@66?;88D(0J(C)EIIMJ(];:=7359A9(2Q(92:578(?;:5S?2:56N(53(6=?;;(S?5A76;(9S;:5;9_(

`NAA;6?5:78(?;8765239=5S(:=7?7:6;?5965:9(2?(:2>356523t(G"9-.-*%&,)$&!-<(-:(-.-*%L&ZD()L)c))IJ

-5?B9D('J(C)EFKMJ(Y?2@S9D(734(#47S676523(53(73(#Q?2c!7?5PP;73(!2AA@356NJ(D,)L&H'2&!'0('/L&TD(g[gc

gIgJ

&9B?566D(]JD(0;;D(WJD(Z(-23784D(]J(CKLL)MJ(%=;(53Q8@;3:;(2Q(9NAP285:(856;?7:N(23(A;A2?N_(6;9653>(

$8762a9(=NS26=;959J(V,),$(,)&W-#0),.&-;&GCA'0(1')",.&S/%<9-.-*%L&[[D(XEcgLJ

18533D(]JD(Y;7?ND(-JD(Z(H7?4D(!J(CKLLgMJ(&:282>5:78(42A5373:;D(92:578(:2AS;656523D(734(:278565237?N(

7?A9(?7:;9_(H=N(=@A739(;O28O;4(;<6?72?4537?N(*36;885>;3:;J((G5-.#"(-)&,)$&X#1,)&+'9,5(-0L &

=\D()Lc\[J

KX



1296;?D(WJ('J(Z(W2BB2D("J(CKLL[MJ(!=;7653>(:73(967P585T;(:22S;?76523(53(A@6@7859A9J((S0-<''$()*/&-; &

"9'&J-%,.&!-<('"%&-;&Q-)$-)&!'0('/&+L&=TML&KKXXcKKXEJ

1@D(1JD("7@;?6D(!JD(+2U7BD(]J(#JD(Z(H73>D(0J(CKLLIMJ(';S@676523cP79;4(S7?63;?(:=25:;(S?2A26;9(

:22S;?76523(53(92:578(3;6U2?B9J(S9%/(<,.&J'5('2L&TYL()cIJ

Y@?O;3D(]JD(#88;3c#?7O;D(HJD("588D(WJD(Z("@?6742D(]J(CKLL)MJ(';9;?O76523(Q224(9=7?53>(7A23>(6=;(

#:=;(2Q($7?7>@7NJ(X#1,)&H,"#0'L&K=D(KFXcKEFJ

"7A58623D(HJ(-J(C)E[\MJ(%=;(>;3;65:78(;O28@6523(2Q(92:578(P;=7O52?J(W-#0),.&-;&F9'-0'"(<,.&+(-.-*%L&TD(

)cgKJ

*977:D(YJ(C)EFIMJ(%=;(Q224(9=7?53>(P;=7O52?(2Q(S?262=@A73(=2A53549J(!<(')"(;(<&]1'0(<,)L&=MYD(ELc

)LIJ

W7A;47D(%JD(%7B;T7U7D(]J(Z("7965;D('J(CKLLXMJ(%=;(82>5:(2Q(92:578(9=7?53>_(#3(;O28@65237?N(>7A;(

7378N959(2Q(747S65O;(32?A(4;O;82SA;36J(S'0/-),.("%&,)$&!-<(,.&S/%<9-.-*%L&KD(Kc)EJ

W85;3D(`J(^JD(!29A54;9D(0JD(%22PND(uJD(Z(!=73:;D(`J(CKLLKMJ(-;:595239(734(6=;(&O28@6523(2Q(];A2?N_(

]@865S8;(];A2?N(`N96;A9D(]@865S8;(1@3:65239J(S/%<9-.-*(<,.&J'5('2L&=D(XL[cXKEJ

W85;3D(`J(^JD(!29A54;9D(0JD(Y73>5D(!J(&JD(u7:B923D(^J(Z(%22PND(uJ(CKLLEMJ(&O28@6523(734(&S59245:(

];A2?N_(#3(#378N959(734(-;A2396?76523(2Q(7(`2:578(1@3:6523(2Q(&S59245:(';:288;:6523J(!-<(,. &

V-*)("(-)L&=TD(KIXcX)EJ

W?7932UD(]JD(-;8623D(#J(HJD(%22PND(uJD(Z(!29A54;9D(0J(CKLLEMJ(';>@87?565;9(2Q(6=;(73:;96?78(U2?84(

;<S82567P8;(Q2?(:22S;?76523_(H=N(*(78U7N9(?;A;AP;?(7(Q7:;J($?;9;3676523(S?;9;36;4(76(6=;(

733@78(A;;653>(Q2?("@A73(^;=7O52?(734(&O28@6523(`2:5;6ND(1@88;?623D(!#J

0;5A7?D(,J(Z("7AA;?96;53D($J(CKLL)MJ(&O28@6523(2Q(:22S;?76523(6=?2@>=(5345?;:6(?;:5S?2:56NJ(

S0-<''$()*/&-;&"9'&J-%,.&!-<('"%L&+@L&=\YD(F\gcFgXJ

+2;D('J(Z("7AA;?96;53D($J(CKLL)MJ(^5282>5:78(]7?B;69_(`@SS8N(734(4;A734(4;6;?A53;(6=;(;QQ;:6(2Q(

S7?63;?(:=25:;(53(:22S;?76523D(A@6@7859A(734(A7653>J(+'9,5(-0,.&G<-.-*(<,.&,)$&!-<(-:(-.-*%L &

K\



M[L()c))J

+2U7BD(]J(#J(Z(`5>A@34D(WJ(C)EEIMJ(%=;(;O28@6523(2Q(5345?;:6(?;:5S?2:56N(PN(5A7>;(9:2?53>J(H,"#0'L &

MZMD(gFXcgFFJ

]7:17?873D(`J(uJ(Z(j@53873D('J(uJ(CKLLIMJ(W539=5SD(17A58ND(734(Y;34;?(&QQ;:69(53(6=;(.865A76@A(Y7A;J(

X#1,)&H,"#0'L&KZL&KE\cXLE@

]7:17?873D(`J(uJ(CKL)LMJ(%=;(82>5:(2Q(87P2?(;<:=73>;(53(7(-2A535:73(O5887>;_(!2AS;6565O;(786?@59ADD(

P5282>5:78(A7?B;69D(734(6=;(3;<@9(2Q(A78;(92:578(?;8765239J(-2:62?78(-599;?676523D(H79=53>623(

`676;(.35O;?956NJ((

]:+7A7?7D(uJ(^7?67D(fJD(1?2A=7>;D(0JD(Z("2@9623D(#J(CKLLIMJ(%=;(:2;O28@6523(2Q(:=22953;99(734(

:22S;?76523J(H,"#0'L&U[KD()IEc)EKJ

]588539B5D(]J(`;AA733D(-JD(^7BB;?D(%JD(!JD(]JD(Z(W?7AP;:BD("J(CKLL)MJ(!22S;?76523(6=?2@>=(5345?;:6(

?;:5S?2:56N_(*A7>;(9:2?53>(2?(9673453>(96?76;>Nt(S0-<''$()*/&-;&"9'&J-%,.&!-<('"%&+L&=\YD(K\Egc

KgL)J

$7:B;?D(!J(C)EFFMJ(';:5S?2:78(786?@59A(53($7S52&,)#:(/&H,"#0'L&=\[D(\\)c\\XJ

$73:=7376=73D(WJ(Z(^2N4D('J(CKLLXMJ(#(678;(2Q(6U2(4;Q;:62?9_(%=;(5AS2?673:;(2Q(9673453>(Q2?(;O28@6523(

2Q(5345?;:6(?;:5S?2:56NJ&W-#0),.&-;&F9'-0'"(<,.&+(-.-*%L&==UD())gc)K[J

$;7B;D(%J(]JD(%;??ND(#J(]J('JD(]:Y?;>2?D($J(WJD(Z(-7P;896;;3D(%J(CKLLKMJ(-2(>?;76(6569(7::;99(?5O789(PN(

:2AP5353>(45?;:6(;<S;?5;3:;(U56=(53Q2?A76523(>76=;?;4(Q?2A(;7O;94?2SS53>t(S0-<''$()*/&-; &

"9'&J-%,.&!-<('"%L&+@L&=Z\L&)EKgc)EKEJ

$?5:;D(]J(&J(CKLL[MJ(]23562?53>D(?;S@676523D(734(a>?;;3P;7?4a(?;:5S?2:56N(53(7(`=@7?(U2?B(6;7AJ(W-#0),. &

-;&B0*,)(I,"(-),.&+'9,5(-0L&=TD(KL)cK)EJ

j@53873D(]J(^J(CKLL\MJ(R0-1&"9'&+#/96&F9'&R0-)".()'/&-;&X',."9&V,0'&()&,&V,0(::',)& (̂..,*'@

((((((((((((((^;8A236D(!#_(H749U2?6=J

j@53873D(]J(CKLLgMJ(!23954;?765239(Q2?(:288;:653>(Q?;;85969(53(6=;(Q5;84_(&<7AS8;9(Q?2A(&6=32P2623NJ(

Kg



R('.$&D'"9-$/L&KTD()c)[J

j@53873D('J(uJ(CKLL[MJ(Y;34;?(734(?59B(53(7(A76?5Q2:78(!7?5PP;73(!2AA@356NJ(X#1,)&H,"#0'L&K\D(XKc

gFJ

'2P;?69D(YJ(CKLLIMJ(&O28@6523(2Q(45?;:6(734(5345?;:6(?;:5S?2:56NJ(S0-<''$()*/&-;&"9'&J-%,.&!-<('"%&+L &

=T[D()FXc)FEJ

`:=7:6;?D(-J(0JD(Z(%@8O53>D(&J(C)EE\MJ(H=76(7?;(6=;(A;A2?N(9N96;A9(2Q()EE\t(D'1-0%&!%/"'1/D()cXIJ

`623;D(/JD(!29A54;9D(0J(%22PND(uJD(W35>=6D('J(Z(W?288D(+J(CKLLKMJ(`;8;:65O;(5AS75?A;36(2Q(?;792353>(

7P2@6(92:578(;<:=73>;(53(7(S765;36(U56=(P5876;?78(85AP5:(9N96;A(47A7>;J(S0-<''$()*/&-;&"9' &

H,"(-),.&]<,$'1%&-;&!<(')<'/L&ZZL&))gX)c))gX[J

`@>4;3D('J(C)EI[MJ(+;U(4;O;82SA;369(53(6=;(6=;2?N(2Q(:=25:;(@34;?(@3:;?67536NJ(+#..'"()&-;&G<-)-1(< &

J'/',0<9L&MYD()cK\J

`@>5N7A7D(0JD(%22PND(uJD(Z(!29A54;9D(0J((CKLLKMJ(!?299c:@86@?78(;O54;3:;(2Q(:2>3565O;(747S6765239(Q2?(

92:578(;<:=73>;(7A23>(6=;(`=5U57?(2Q(&:@742?573(#A7T2357J(S0-<''$()*/&-;&"9'&H,"(-),. &

]<,$'1%&-;&!<(')<'/L&ZZL&))gXFc))g\KJ(

%22PND(uJD(!29A54;9D(0JD(Z($?5:;D(]J(CKLL[MJ(!2>3565O;(747S675239(Q2?()OS;?923(;<:=73>;_(%=;(

;O28@65237?N(?2269(2Q(2?>735T7652378(P;=7O52?J(D,),*'0(,.&,)$&_'<(/(-)&G<-)-1(</L&=TD()LXc

)KEJ

%22PND(uJD(W?7932UD(]JD(-;8623D(#J(HJD(Z(!29A54;9D(0J(CKLLED(]7NMJ(*(U588(238N(B32U(6=76(2@?(

536;?7:6523(U79(23;c9=26(5Q(*(B588(N2@_(#(:@;(6=;2?;65:(7SS?27:=(62(6=;(7?:=56;:6@?;(2Q(

:22S;?76523J(($?;9;3676523(S?;9;36;4(76(6=;(733@78(A;;653>(Q2?("@A73(^;=7O52?(734(&O28@6523(

`2:5;6ND(1@88;?623D(!#J

%?5O;?9D('J(0J(C)EF)MJ(%=;(;O28@6523(2Q(?;:5S?2:78(786?@59AJ(`#,0"'0.%&J'5('2&-;&+(-.-*%L&U\D(XgcgFJ

%@8O53>D(&J(Z(`:=7:6;?D(-J(0J(C)EELMJ($?5A53>(734(=@A73(A;A2?N(9N96;A9J(!<(')<'L&=UTD(XLKcXL[J

H79=P@?3D(-J(#J(Z(Y@88;4>;D(uJ($J(CKLLKMJ(#(9S;:5;9(45QQ;?;3:;(53(O59@29S76578(U2?B53>(A;A2?N_(-2;9(

K[



873>@7>;(853B(dU=76e(U56=(dU=;?;et(4)"'0),"(-),.&W-#0),.&-;&V-1A,0,"(5'&S/%<9-.-*%L&=aD(ggc

[\J

H58B53923D(YJ(`J(C)EIIMJ((';:5S?2:78(786?@59A(53(P769(734(26=;?(735A789J(G"9-.-*%&,)$&!-<(-:(-.-*%L&ZD(

Igc)LLJ

H58923D($J(uJ(C)E[EMJ(';S@676523(734(';9S;:67P5856N_(#(9@>>;96523(Q2?(!7?5PP;73(&6=3282>NJ(D,)L&H'2&

!'0('/L&TD(FLcI\J

H58923D($J(uJ(C)EF)MJ(!7?5PP;73(!?;U9_($;;?(>?2@S9(734(A78;(92:5;6NJ(V,0(::',)&!"#$('/L&KaD()IcX\J

f7=7O5D(#J(C)EEgMJ(#86?@59A(79(7(=7345:7S_(%=;(85A5676523(2Q(B53(9;8;:6523(734(?;:5S?2:56NJ(W-#0),.&-; &

]5(,)&+(-.-*%L&=\D()cXJ

KF


	FINALThesis_Title
	Remiker_Body_Thesis_FINAL

