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ABSTRACT

Household economies of scale arise when households with multiple members share public goods,
making larger households better off at lower per capita expenditures. While estimates of household
economies of scale are critical for measuring income and living standards, we do not know how these
scale economies change over time. I use American household expenditure surveys to produce the first
comparable historical estimates of household scale economies. I find that scale economies changed
significantly from 1888 to 1935 for all expenditure categories considered (food, clothing, entertainment,
and housing), but not all trends in scale economies are consistent with theoretical predictions. I use
these historical estimates of household scale economies to resolve several theoretical and empirical
puzzles in the literature. I find that existing explanations for puzzles in the household economies of
scale literature do not hold in the past. As such, our notions about household economies of scale must
be reassessed in light of this historical evidence.
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+5$&-$ " [#0-$/#)1 -, @$8 =8&>,"7 WHT- #* $A0&3#" JKN &4#6$ &"1 3/$" 3&>,"7 3/$ 1$5,683,6$ 2,3/
5$-($+3 3# /#0-$/#)1 - @$ ;,$)1-

Oln n no; (n Olng;(n
M = [1 - W] (€72 +€5p) = [1 - mff?ﬂi))} (1+esp) IXN

2I$5$ s ,- 3I$ #2" (5,4 $)&-3,+,3; #* *HH#1 &'k, - 3/ "+#'S $)&-3,+,3; #* ##1B 1" #5135
45 ($5 +&(,3& *##1 $%($"1,305$ 3# "+5$&-$ 2,3/ [#0-$/#)1 -,@$ ,3 '0-3 /#)1 3/&3

no; (n Odln n
[1 — W] (€fz +€pf) > [1 — (%I(ff(?”f))} (1+e€sy) JIN

[1#3$ 3/&3 * & 7##1 - (05%); (04),+ 3/&3 [1 - "’g;fgéﬂ = 1 4$+&0-$ 3/$5$ 2#0)1 4% "# +&'7$ " $:$+3,6%

J#0-$1#)1 -, @$ *#5 &" "+5$&-$ " &+308&) /HO-$/#)1 - @$8 '* & TH##1 - (05%); (5,6&3% [3/&" %] — 0 4$+&0-$
$:$+3,63 /HO-$/#)1 -, @$ 240)1 +/&"7$ $%&+3); &- '0+ & &+308&) #0-$/#)1 -, @38




GI$" *##1 & *$2 -04-3,303%-. '$&","7 3/&3 ¢ ,- -&)) " &4-#)03$ 6&)0$. &"1 * *##1 /&-
*$235 ~+8)$ S+#'H,$- 3/&" 40-"7. 8877 3183 [1 - Zphl] > 1 - TRt | 318 28 240)1
$9%($+3 3/$ 1$5,6&3,6% 7,6%" " IXN 3# 4$ 75$&3$5 3/&" @H5#8%--$"3,8)); &--$53,"7 3/&3 3/$
-86,"7- #438,"$1 4; $+#'#.@,"7 #" 3/$ (04),+ T##1 &5 0-$1 3# ,"+5$&-$ +#"-0'(3,#" #* 3/$ (5,6&3%
TH##1. 2/$5$ 3/$ "+#'$ $:$+3 1#,"&3$- 3/$ -04-3,303,#" $:$+3 *#5 3/$ (5,683$ 7##1 4$+&0-$ 3/$5$
&5%$ *$2 -04-3,303%- *#5 ,38 !" 3/,- 2&; 3/$ c&53$" ‘#1$) 7,6%- 0- 3/$#5$3,+&) 75#0"1- O(#" 2/,+/
2% +&" [,(#3/$-,@$ &A4#03 2/$". 2/$5%. &"1 *#5 2/&3 T##1- 2% 2#0)1 $%($+3 $+#"# $- #* -+&)$ 3#
4$ (5$-$"38

=# -0"8&5,@$. 3/$ c&53%$" #13) (5$1,+3- 3/&3b

o BH#)1,"7 ($5 +&(,3& $%($"1,305% +#"-3&"3. 3/$ -/&5$ #* 3/$ 4017$3 1$6#3$1 3# 3/$ (5,683 T##1
2))) "+5$&-$ 2,3/ [#0-$/#)1 -, @$ ,* ,3 /& *$2 -04-3,303$- &"1 & -,@&4)$ ,"+#'$ $)&-3,+,38

o I* (##5$5 [HO-$/#)1- /86$ *$2$5 -04-3,303$- *#5 $%($"1,305%- #"' 3/$ (5,683$ T##1. -0+ 3/&3
e - 5$)&3,6%); -'8))$5 *#5 (##5$5 [HO-$/#)1-. 3/$ "+5$&-$ " $%6($"1,305$- #" 3/$ (5,683%
TH#1 2)) 4% T5$&3$-3 *#5 3/$ (##58

o D6$5 3,'$. &- 3/$ '&5>$3 $%6(&"1- &"1 '#5$ -04-3,303$- *#5 $%($"1,305$ #" (&53,+0)&5 (5,683%
TH#1- &5$ &68,)84)8;; 2))) "+5$&-$ &' $+#"H $- #* +&)$ " & (8&53,+0)&5 (5,683$ T##1
-[#0)1 1$+5$&-$8

=/$ c&53$" 'H#1$) &)-# /& (), +&3,#"- *#5 (04),+ THH#L- &"1 3/$,5 -+&)$ $+"'# $- #6$5 3,'$b

o B#)1,"7 ($5 +&(,3& $%($"1,305$ +#"-3&"3. 3/$ -/&5$ #* 3/$ 4017$3 1$6#3$1 3# 3/$ (04),+ T##1
2))) 1$+5$&-$ 2,3/ /#0-$/#)1 - @$8 =/,- 2#0)1 4$ 3/$ -#O5+$ #* +#-3 -&6,"7- *0"'$)$1 3#2&51-
(5,6&3% THH#1-Q 3/$ 4&- - #* [HO-$/H)1 $+#'# $- #* -+&)$8

2.3 Household Economies of Scale in the Past

G$ +&" 0-$ #05 >"#2)$17$ #* 3/$ (&-3 3# 7$"$5&3%$ *053/$5 (5$1,+3 #"- &AH#03 $+#"# $- #* +8)$ &"1
1#2 2% 4$),$6$ 3/$; 2#0)1 +/&"7$ #6$5 3,38 G/,)$ 2% >"#2 3/&3 3/$ (5$1,+3,#"- #* 3/$ c&53$"

o1n ¢y (n)
g - " . (esatesy) {1_ f“fif”)
O"#3/$5 2&; 3# 5$2,3% 3/$ ,"$A0&),3; >

ey o8 OIS 3B S 92343 # IS (5,6838

THHL - 1,7] J&((5#&+],"T 0", 3N & (5,683 T##1 3/&3 - #"); -),7/3); #5$ (5,6&3$ 3/&" 3/$ (04),+ T##1 2,)) -OE+$
5 3/$ +'1,3,4" 3# [#)18  =/$ *##1 $)&-3,+,3,$- 5S(H#53$L ," a#7&" IXYYIN &5$ &4#6$ 8M " 3/$ )&3$ ","$3$$"3/ +$"305;
RWS



#1$) 1&6$ 4$$S" 5$e$+3$L 45 *H#1 " +1'3$' (H5&5; (#(0)&3 #"-. 3/$5$ &5$ -$6$58&) 5$&-#"- 3# 4$),$6$
3/&3 3/$ '#1$) -H0)1 /#)1 *#5 *##1 &"1 #3/$5 (5,6&3$ T##1- " 3/$ (&-38 B,-3#5,+&)); 3/$5$ 2$5%
*$2$5 -04-3,303$- *#5 *##1. &"1 ;3 2&- "#3 (#--,4)$ 3# -04-3,303$ *##1 (5$(&58&3#" *#5 $%($"1,305%
3# 3/$ $%3$"3 3/&3 3 - 3HI&®- -0+/. ,3 - 5S&-#"&4)$ 3# $%($+3; 3# 4% (&53,+0)&5); -&)) ,"
3/$ (&-38 W,')&5);. 3/$ 1$'&"1 *#5 *##1 " 3/$ (&3 2&- 75$&3$5 3/&" 3 - 3#1&8 a#7&" IXYYIN
$-3,'&3$- *H##1 "+H#'S $)&-3,+,3,$- &4#6$ YBM *#5 3/$ R",3$1 W3&3$- " 3/$ )&3$ ","$3$$"3/ +$"3058
I 3/$ "+#'$ $)&-3,+,3; #* *##1 2&- 6$5; )&57$ " 3/$ (&3 ,3 2#0)1 4% $6$" '#5$ ),>$); 3/&3 *##1
$%($"1,305$ 24#0)1 ,"+5$&-$ 2,3/ /#0-$/#)1 -,@$8 0)) #* 3/, ,'(),$- 3/&3 2$ -/#0)1 $%($+3 *#5 *##1
3# 4$/86$ " & '&"$5 +#"- -3$"3 2,3/ 3/$ c&53$" #1$) " 3/$ (&-3Q /#)1,"7 ($5 +&(,3& $%($"1,305$
+H"-38"3 1 $%($"1,305$ -/#0)1 ,"+5$&-$ 2,3/ /#0-$/#)1 -, @$8
9053/$5#5$. *#H#1 - "#3 3/$ #"); (5,683% TH##1 3/&3 +&" 4% 3$-3$1 &7&,"-3 3/$ (5$1,+3,#"- #* 3/$
C&53$" '#1$)8 I3 - 3/$5$*4#5$ 0-$*0) 3# $-3,'835 $+#"#',$- #* -+8)$ *#5 #3/$5 /#0-$/#)1 $%($"1,305$
+&3$7#5,$-8  h)#3/,"7 &"1 $"3$53&,"$"3 $%($"1,305%- /&6$ $&+ 4$$" +#'- 1$5$1 (5,683 TH##1-
" 3/$ ),3$5&305%. &)3/#07/ 3/$ 1$75%$ 3# 2/,+/ $&+ - (5,6&3% - -04e$+3 3# 1$4&3$8 W,')&5);.
3/$ C&53$" '#1$) /& (), +&3#"- *#5 (04),+ TH#1-. &1 3/,- +&" 4% 3$-3$1 4; )##>,"7 &3 [#0-,"7
$9($"1,305$- 3# -$$ ,* 3/$; &5$ +#"--3$"3 2,3/ 3/$ (5$1,+3,#"- #* 3/$ c&53$" '#1$)8 " -/#53. 2%
+&" $-3,'8&3% $HH'H $- #* +&)$ " 3/ (&3 *#5 & "0'4$5 #* 1,:$5$"3 TH#1- &"1 -$$ * 3/$ 3'$
35$"1- 2#0)1 4$ +#'--3$"3 2,3/ 3/$ (5$1,+3,#"- #* 3/$ c&53$" '#1$) *#5 4#3/ (04),+ &"1 (5,683$
TH#1-8
| $-3,'€3% $HH"H# $- #* -+8)$ 2,3/ O'$5,+&" [#0-$/#)1 -056%; 1&3& +#6$5,"7 KMMM 3# KL[\8 =/$

-056$; 1&3& 0-$1 /$5$ +#$- *5#' 3/5$$ "&3,#"&) +#'-0'$5 $%6($"1,305$ -056%:- 3&>$" ," KMMMHKMLY.
KLKAHKLKL. &'1 KLQNHKL([f8 9#5 $&+/ -056$; | $-3,'&3$ 3/$ -+&)S S+#"# $- #* *##1. +)#3/,"7.
$'3$53&,"'$"3. &"1 /#0-"78 &+ -056$; - & )&57$ "&3#'&) -056; #* +#'-0'$5 $%($"1,305%-
&"1 3/$-$ -056$;- &5$ +#(8584)$ ,"-#*&5 & 3I$; $&+ 1$3&,) /#0-$/#)1 $%($"1,305%-. ,"+#'$. &"1
JHO-$IH#)1 +#(#-34#'8 W, )&5);. $&+ -056%; 0-$1 & -,')&5 '$IMHI#H)HT, "3$56,$2,"7 -04e$+3-
" 3/$,5 /#S-. 6$5,%,"7 $%($"1,305%- 2/$5$ (#--,4)$. &"1 0-,"7 +#"-,-3%"3 +&3STH#5,$- *#5 TH#1'S

‘W$$ c;,"73#" JKLKYN. h#2&" JKLM[N &"1 C#;>5 IJXYYYN *#5 '#53$ #" /,-3#5,+&) -04-3,303,#" 4$32$$" *##1 $%($"H
1,305%- &"1 3,'$ (5%(&5&3.#" &"1 070,&5 &"1 B05-3 IXYY\. XYYfN &"1 Z$5"#" IXYY\N *#5 '#53$ #" +#"3%'(#5&5;
-04-3,303,#"8

f=/$ -056%;- &5% 3/$ S$(&53'$"3 #* a&4#5d- h#-3 #* a,6,"7 #* 1"10-35,&) G#5>$5- ," 3/$ R",3%1 W3&33$- &"1 "05#($
JKMMMHKMLYN. 3/$ c05%&0 #* a&4#5 W3&3,-3,+-d h#-3 #* a,6,"7 ," 3/$ R",3$1 W3&3%- JIKLK"HKLKLN. &"1 3/$ S$(&53'$"3 #*

a&4#5d- &"1 S$(&53'$"3 #* 075,+0)305%d- W301; #* h#"-0'$5 P0O5+/&-$- " 3/$ R",3$1 W3&3$- JKL\HKL[fN8
"W$$ 3/$ 1&38& &(($"1,% *#5 '#5$ ,"*#5'&3,#" #" 3/$ 1&3& -#05+$-. ,"+)01,"7 -056$; +#"-350+3,#" &"1 -0"&5;




I" &11,3,#". $&+/ -056%; /&~ +# (5$/$"-,6% 1$HT5&(/,+ "“H5'&3 #" #" &)) [HO-$/#)1 '$'4$5-.

21+ &)H2- O- 3# '$&-05% 3/$ $:$+3 #* [HO-$/H)] - @$ -$(&5&3$ *5#' 3/$ $:$+3- #* /HO-$/H)1
+H(#-3H#'8 C$+&0-$ 3/$-$ -056%;- &5$ A5#&1); +#"--3$"3 #6$5 3,'S. ,3 - (#--,4)$ 3# 1$5,6% 3,'$
35$"1- " /#0-$/H#)1 -+&)$ $+#"H# $- *5¢ 3/$'8

3 Empirical Strategy

DO5 $'(,5,+&) 3&> ,- 3# 1$3$5',"$ ,* *##1 $%($"1,305$ ($5 +&(,3& ,"+53&-$- 2,3/ /#0-$/#)1 -, @$.
1#)1,"7 ($5 +&(,3& $%($"1,305% +#"-3&"38 =/$ /;(#3/$-,- - 3/&3

(%) j2) > B (8L |k 2)

2/$5% j > k8 W,"+$ 2$ &5$ +#"1,3,#","7 #' ($5 +&(,3& $%($"1,305$. 2% +&" 0-$ 3/$ -/&5$ #* 3/$
4017$3 1$6#3$1 3# *##ily. -,"+$ wy = LU — %s I" #3/$5 2#51-. &3 3/$ -&'$ )$6%) #* ($5 +&(,3&
$%($"1,305%-. /#0-$/#)1- 3/&3 1$64#3$ & )&57$5 -/&5$ #* 3/$,5 4017$3 3# *##1 /&6$ )&57$5 ($5 +&(,3&
*##1 $%($"1,305$- 4; 1$F" 3,#'8 =/,- -'(),F$- 3/$ 3&-> 3# $-3,'83,"7 3/$ "7$) +056$ *#5 $&+/ 3;($
#* $9%6($"1,305% &"1 3$-3,"7 2/$3/$5 3/$ 4017$3-/1&5%$ ,"+5$&-$- 2,3/ [H0-$/#)1 -,@$8 O" &11,3#"&)
-35%$"73/ #* 0-,"7 3/$ “"7$) +056$ - 3/&3 2% +&" $-3,'&3$ 3/$ 1$'&"1 *#5 3/$ T##1- 0-,"7 & 6&5,&"3
#* 3/$ O)'#-3 11$&) S$'&"1 W;-3%' JOISWNS " $&+/ -056$; | 3&>$ 3#3&) &"'0&) $%($"1,305%- #"
L. +)H3),"7. $'3$53&,"$"3 &"1 /#0-"7 &"1 1,6,1$ $&+ -$(8&5&3%); 4; 3H3&) &™0&) /#0-$/#)1
$%($"1,305% &- 3/$ 1$($"1$"3 6&5,84)$- J3/$ 4017$3 -/1&5$-N8 9#))#2,"7 3/$ (5$6,#0- ),3$5&3058$. !
$-3,'83% SHIH $- #* +8)$ " *H05 28&;- *#5 SH#A0-3"$--8 =/5$$ #* 3/$ '$3/H#1- &)H2 *H5 "+5$&-,"7
i$96,4,),3; #* 3/$ ""7$) +056$. &"1 3/$ *#053/ '$3/#1 &115%--$- 3/$ (5#4)$- #* 3/$ $"1#7$"$,3; #*
3/$ 4017%$3 -/&5$ 2,3/ ($5 +&(,3& $%($"1,308%8 1$3&,) $&+/ $-3,&3,#" (5#+$105$ 4$)#28

K8 Linear (Ordinary Least Squares)H =I$ F5-3 '$3/#1 $-3,'&3$- $+#"#',$- #* -+&)$ 2,3/ & ),"$&5
'7$) +0569$ 0-,"7 #51,"&5; )$&-3 -A0&5%- JIDaWN8 =/,- -($+,F+&3,#" &33%'(3- 3# -$(&5&3% 3/$

-3&3,-3,+-8 W$$ h#-3& IXYYKN *#5 '#5$ #" 3/$ +#'(&58&4,),3; #* 3/$ KMMM. KLK”. &"1 KL[\ -056$;-8 S0$ 3# 3/$ )&+> #*
+#'(8&58&4,),3; 2,3/ )&3$5 +#"-0'$5 $%($"1,305$ -056%;-. 3/,- (&($5 +#"+$"35&3$- #" 3/$ #)1$-3 -06$5;-8

Mou5 +#(&58&4,),3; (&5&'$35,+ $-3,'&3%- &5$ "$$1$18 h#'750%"3 2,3/ 3/$ (5%$6,#0- ),3$5&305%. ! &--0'$ 3/&3
[#0-$/#)1 -, @$ /&- & )$6%) $:$+3 #" 1$'&"18 1#"(&5&'$35,+ 3%-3- #* 3/,- &--0'(3,#" 2,3/ /,-3#5,+&) -056$; 1&3& J&-
S a#7&" XYYIN /&6$ -/#2" 3/1&3 ,3 ,- 6&),18 W$$ S$&3#" &"1 P&%-#" JKLLMN *#5 '#5$ #" "#"H(&5&'$35,+ &"&);,- #*
[HO-$/#)1 $+#'# S #* —+&)$. &1 ¢)0"1$)). $38 &)8 IXYY[N *#5 '#5$ #" 3/$ +)#-$); 5$)&3$1 3#(,+ #* "#'H(8&5& '$35,+
$A0,6&)$"+$ -+&)$-8



$:$+3 #* [#0-$/#)1 -, @9 *S5#' [#0-$/#)1 +#'(#-,3,#" #" 3/$ 4017$3 -/&5%8 =/$ 5$75%-- #"
3&>%- 3/$ *#5'

K—1
w=ca+pBmn(L)+ylnn+ > 6 (%) +(z+e¢
k=1

2/$5% w ,- 3/$ 4017$3 -/1&5$.7 ,- 3#3&) $%($"1,305%. ,- #0-$/#)1 -, @$. k - & T5HO(,"7 #*

3/$ [HO-$I#)1 4; &T$ &"1 -$% J-0+/ 3/1&3ny/n - 3/ *5&+3#" #* 3/$ [HO-$/#)1 ASH"7,"T 3#
I$HT5&(/,+ T5#0( KkN. &1z - & 6$+345 #* +#"35#) 6&5,84)$- ,"+)01,"7 3/$ *5&+3#" #* 3/$
I#0-$/#)1 3/&3 - $'O#$1. T$HT5&(/,+ I-3&3$N +#"35#)-. &"1 3/$ "10-35; 3/&3 $'()#;- 3/$

I$&1 #* 3/$ [HO-$/#)18-  =/$ +#'(#-3H" #* 3/$ [HO-$/H)1 - 45H>$" "3# \H;$&5 &7$H-$%
+&3$7#5,$- O( 3# 3/$ &7$ #* X\8 =/$ '$&-05$ #* $+#"#'$- #* -+&)$y,-3/$ $:$+3 #* #0-$/#)1

-@$ #" 188" 1Y

X8 Fourier Engel CurveH =/$ -$+#"1 '$3/#1 0-$- & 9#05,$5 *0"+3,#"&) *#5' #* 3/$ "'7$) +056%.

7,6,"7 ,3 75$&3%5 +056&305% &"1 i$%,4,),3;8 =/,- 5$75%--#" 3&>$- 3/$ *#5'

w=at+Bln (2) +6ln (2)+ 3 [9sin [j1n (2)] +¢;cos [In (F)]] Frlnt Y 6 () +
J=1 k=1
(z+¢

2/$5$ #'+$ &7&," 3/$ '$&-05$ #* $+#"# $- #* -+&)$ ,-&K

[8 First Differencing MethodH =/$ 3/,51 '$3/#1 &))#2- 3/$ “"7$) +056$ 3# 3&>$ 3/$ *#5' #*
&", +#"3,"0#0- *0"+3#". 7,6,"7 ,3 3/$ 75$&3$-3 i$%,4,),3; 2/)$ -3,)) $-3,'&3,"7 3/$ $:$+3 #*
#0-$I#)1 - @%$ #' 1$'&"18 O9H)H2,"T 3/$ '$3/1 (GH#(#-$1 4; “-3$- &"1 B#'#5% JKLL\N
&"1 j&3+/$2 JKLLAN 2$ +&" 1,:$5$"+$ #03 3/$ “"7$) *0"+3#" $"3,5%); ,* ,3 ,- +#"3,"0#0- &"1
-3,)) #43&," &"1 0"4,&-$1 J403 "#3 SE+,$"3N $-3,'&3$ #* $+#'#,$- #* -+&)$8 =/$ 1,:$5%"+,"7
- &+ $6$1 4; -#53"7 3/$ 1&3& 4; ($5 +&(,3& $%($"1,305$ &"1 3&>,"7 F5-3 1,:$58"+$- -0+
31&3 Ax = (13— w(;_1))8 1#3$ 3/&3 * 3/$ '7$) *0"+3#" - +#'3,'040- &'1 3/$ -&'($
-0E+$"3); )&57$. -#53,"7 4; ($5 +&(,3& $%($"1,305$ ,'(),$- 3/&Af (In £) — 0. -0+/ 3/&3 ,3

LO- 5%)&3,6% (5,+%- &5 F%$1. 3/$ TSHT5&(/,+ +#"35#)- 2#0)1 +&(0305$ 3/$ $:$+3 #* 1,:$5$"+$- " 5$)&3,6$ (5,+$-
&+5#-- -(&+$8

KYORE'Q));. $-3,'&3%- #* 3/$ $+#"#, #* -+&)$ 2#0)1 5$75%-- 3/$ W7 #* 3/$ 4017$3-1&5% #" 3/$ W7 #* ($5 +&(,3&
$%($"1,305% &"1 /#0-$/#)1 -,@$. 2/,+/ 2#0)1 4% +#"--3$"3 2,3/ 3/$ 3/$#5; 1$-+5,4%1 $&5),$58 W,"+$ 3/$ )#7 #* 3/$
4017%$3 -/&5$ - -,'(); & '#"#3#" + 35&"-*#5'&3 #" #* 3/$ 4017$3 -/&5$ ,3-$)*. &)) #* 3/$ $-3,'&3%- /$5$ &5 A0&),3&3,6$);
-')&58

KK 3/ .- &"&);-,- 3/$ 5&"7$ #* 3/$ 6&5,&4)$ ," 3/$ 9#05,$5 &"&);-,- '0-3 4% )$-- 3/&" 27. #5 ,3 '0-3 4$ 5$-+8)$18 0))
#* 3/ ($5 +&(,3& $%($"1,305% 5&"7$- +#"-,1$5%1 ," 3/,- (&($5 /86$ & 5&"7$ #* )$-- VR &"1 3/$5$*#5$ 1# "#3 "$$1
3# 4% 53-+&)$18



+&" 43 #',33%1 *5#' 3/$ 5375%--#"'8 =/$ 5$75%--#" ,-
K1
Aw=a+yAlnn+ Y A (%) +(Az+v
k=1

=/$ '$&-05% #* $+#"#,$- #* -+&)$ ,- 78 =/,- '$3/#1 -/#0)1 ;,$)1 $-3,'&3%- #* $+#"#',$- #*
-+&)$ -,',)&5 3# 3/#-$ ," 3/$ DaW &"1 9#05,$5 '#1$)-8 WO((#-$ 3/&3 #"$ 2,-/1$1 3# $-3,'&3$
& "#"'H(&5&'$35,+ k() *"7$) +056$ #* 3/$ *#5'

w=g(lnz)+e

I* #'$ 2#0)1 ),>$ 3# +#"35#) *#5 3/$ ),"$&5 1$H75&(/,+ $:$+3- 2$ 2#0)1 2&"3 3# $-3,'&3%
& (&53,8)); ),"$&5 #1$) #* 3/$ *#5'

w=g(nz)+cz+e

=/$ &11,3,6% -350+305$ #* 3/$ $A0&3H#" &A#6$ &"1 3/$ W)03->; -;"$35; +#"1,3,#"- 5$A0,5$-
3/&3 g (Inz) 4% ),"$&5 J-$$ C)0"1$)). C5#2""7. &"1 h5&2*#51 IXYY[N *#5 & (G##*N8 I"1$$1.
#'S '$3IHL *H#5 /86,"7 g (x) "#3 $"3$5 ),"$&5); 2#0)1 4% 3# 1$i8&3% x 4; & 7$"$5&) /#0-$/#)1
$A0,6&)3"+$ -+&)$. 2/,+ ,3-$)* 1$($"1- #" $-3,&3%- #* [HO-$/H)1 +&)$ $+#"#.$- 3# 3/$
$%3$"'3 3/&3 &11,3#'&) ($5-#"- " 3/$ /#0-$/#)1 -I1&5$ (04),+ T##1-8 OH5 3/,- 5S&-#". 2%
2#0)1 $%($+3 3/$ -$,(&5&'$35,+ '$3/#1 3# ;,$)1 5$-0)3- -,)&5 3# 3/#-$ #* 3/$ Daw &"1
O#O5,$5 -($+,F+&3,#"-8

08 Instrumental VariablesH =I$ *#053/ '$3/#1 &115%--$- 3/$ *&+3 3/&3 4017$3 -/&5%- &"1 ($5
+&(,3& $%($"1,305$- &5$ +#'-350+3$1 *5¢ 3/$ -&'S "H#5'&3#" &"1 3/$ $55H#5- #* A3/ '&;
4$ +#55$)&3%1 & 2$)). 2/,+/ 2#0)1 )$&1 3# 4,&-$1 $-3,&3%-38 O)-#. -"+$ ($5 +&(,3&
$%($"1,305% &"1 /#0-$/#)1 -, @$ &5% &)-# +#55%$)&3%1. -0+ $55#5- 2#0)1 &)-# )$&1 3# 4,&-$1
$-3,8&3$- #* . 3/$ +HSE+,$"3 #* "3$5$/98 6$" '#5$. 28 1# "#3 >"#2. & (5,45,. 2/,+/
1,5$+3,#" 3/$ 4,& 2#0)1 4% "8 I"+#'S. 2/,+/ - 1,7]); +#55$)&3$1 2,3/ $%($"1,305$- 403
'$&-05$1 ,"1$($"1$"3); #* 3. - & TH#1 +&"1,183$ &- &" ,"-350'$"3 *#5 ($5 +&(,3& $%($"1,305$8
=/$ ,"-350'$"3&) JIZN $-3,'&3$- 0-$ 3/$ 7 #* ($5 +&(,3& ,"+#'S & &" ,"-350'$"3 *#5 3/$
YT #* (35 +&(,3& $%($"1,305$8

KW$S$ V,4-#" IXYYXN &"1 V,4-#" &"1 ]," IXYYAN *#5 '#5$ #" +#55$)&3$1 '$&-05$'$"3 $55#5 2,3/ 5$-($+3 3# 3/$
U*##1 (0@ @)$8U
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4 Estimates of Household Economies of Scale

1" 3/,- -$+3,#". | (53-$"3 $-3,'83%- #* [H0-$/#)1 -+&)$ $+#"#$- *#5 *##1. +)#3/,"7. $"3$538,"$"3

&"1 [#0-,"7 *5# KMMM 3# KL[\8 =$-3,"7 &"#3/$5 (5$1,+3,#" #* 3/$ c&53$" '#1$). 3/&3 (##5$5
I#0-$/#)1- -/#0)1 ,"+5$&-$ 3/$,5 $%($"1,305$ #" (5,6&3$ T##1- #5$ 3/&" 2$&)3/,$5 /#0-$/#)1-. !
$-3,83% $+#"#,$- #* -+&)$ 4; "+#'$ A0&S53,)$ #6$5 3,98 ! 3/$" +#"-,1$5 (#--,4)$ $%()&"&3,#"-

#* 313 Ur##1l (0@@)$.U &"1 -/#2 3/&3 3/$ 5$-0)3- *#5 *##1 &5$ ,"+#"-,-3$"3 2,3/ 4#3/ 3/$#5; &"1 3/$
(#3$"3,&) -#)03,#"- 3# 3/$ U*##1 (0@@)$U8

4.1 Scale Economies in Food

=84)$ K -/#2- $-3,83%- #* 3/$ -+&)$ S+#"#: #* *##1 $-3,83$1 " KMMM. KLKA. &'1 KL[\8 =/$
HHSE+,$"3- " 3/$ 384)$ -/#2 3I$ $:$+3 #* HO-$/H)1 -, @$ #" 3/$ 4017$3 -/&5$ 1$6#31 34 *## J
“#5 $&+ $-3,83#" '$3/#18KL 95 $%&'()$. ),"$&5 JDAWN $-3,'&3$- -/#2 3/&3 * #0-$/#)1 - @$
2$5% 1#04)$1 ," KMMM. 3/$ -/&5$ #* 3/$ *##1 4017$3 -/&5$ 2#0)1 1$+5$&-$ 4; 5#07/); $e8[iB5$
&5%$ -$6$5&) 3% #* "3$5%-3 " =84)$ K8 9,5-3. 3/$ *#05 $-3,'&3,#" '$3/#1- ;,$)1 5$&5>&4); -,')&5
$-3,'&3$- #* 3/$ -+8&)S SHH"H' 2,3/ 5$-($+3 3# *HH18 WSH#"1. &)) #* 3/$ $-3,'&3$- #* 3/$ *#H#1 -+&)$
SHEH; &5 "$7&3,6$8 TH7&51)$-- #* 3/$ [$&5. 3/$ H#1 -/&5$ "$6$5 "+5$&-$- 2,3/ /#0-$/#)1 - @$8
=/ - ' 55#5- 3/$ 5$-0)3 *#0"1 " S$&3#" &"1 P&Y%-#". 403 3/$ 5$-0)3- ," =&4)$ K 1$$($" 3/$ (0@ @)$
3# 3/$ $%3$"3 3/&3. " 3/$ (&-3. 3/$ +#"1,3#"- 0"1$5 2/,+/ *##1 $%($"1,305$- -/#0)1 "+5$&-$ 2,3/
JH0-$/#)1 -, @$ 2$5$ -35#"7$5 " 3/$ (&-38 =/$5$ 2$5$ *$2$5 -04-3,303$- *#5 *##1 $%($"1,305%- 3/&"
3/$5$ &5$ 3#1&; &"1 3/$ "+H#'S $)&-3,+,3; #* *##1 2& 1,7/ " 3/$ (&-38  =/$ *&,)05$ #* /H0-$/#)1
- @$ 3# 4$ (#-,3,69); +#55$)&3%1 2,3/ *##1 $%($"1,305%- ," 3/$ (&3 ,- 350); & (0@ @)$8
"6$" '#5$ 35#04),"7. 3/$5$ - "# +)$&5 3,'$ 35$"1 *5#' 3/$ $-3,'€3%- #* 3/$ -+&)S $+#"H# 2,3/

*##1. & *053/$5 +#"35&1,+3,#" #* 3/$ c&53$" #1$)8 =/$ -+&)$ $+#'#; - )$&-3 (5,6&3% ," KLKA. &"1
+H#-$-3 3% @$5# ," KMMM8  =/$ "+53&-$ ," 3/$ -, @$ &"1 -+#($ #* 3/$ '&5>$3 -/#0)1 )$&1 3# 75383$5
-04-3,303$- *#5 *##1. &"1 3/$ "+5$&-,"7 "0'4$5 #* -04-3,303$- -/#0)1 )$&1 3/$ -+&)$ $+#"H#; 3H#
1$+5$&-$ #6$5 3,'Sceteris paribus8 O)3/H07/ 3/$ -+8)$ S+H#"#; 1#$- 1$+538&-$ *5# KMMM 3# KLKA.
3 ,"+5$&-$- *5# KLK” 3# KL[\8 13 - 0"+)$&5 2/&3 '#6$'$"3- +#0)1 4% 4$/,"1 -0+/ & (&33$5"8

Khi3 - ,'(#53&"3 3# "#3% 3/&3 3/$ $-3,'&3%- /$5$ &5% "#3 $-3,'&3%- #* 3/$ -+&),"7 (&5&'$3%$5 " 3/$ '#1$)¢f. 403
3/$ $:$+3 #* HO-$/H)1 - @ #' 1$'&"18 OH#5 '#5$ #' (5#4)$- 2,3/ $-3,'&3,"7 3/$ +&),"7 (&5&'$3$5 1,5$+3); -$$

S$&3#" JKLLAN &"1 S$&3#" &"1 P&%-#" JKLLMNS
KICHES (5$+,-$);. 3/$ $:$+3 #* 1#04),"7 [#0-$/#)1 -, @$ 2#0)1 4% « In (2) J2/$5$ In (2) = .693N8
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O- & *053/$5 +/$+> #* SHAO-3"$--. 2% +&" > &3 *##1 +#-0'(3#" &3 &"1 &28&; *5# /#'$8
=/~ HE'&IH" - "H#3 &68,)&4)$ ," 3/$ KMMM -056$:. 403 ,3 - 1$3&,)$1 ," 3/$ KLK" &"1 KL\ -056%;-8
0)3/#07/ '$&)- #03 #* 3/$ [#'S 2$5$ ,"*5$A0$"3 ," 3/$ (&3. ,3 - -3,)) (#--4)$ 3/&3 3/$ "$7&3,6$
HHSE+$"3 #" [H0-$/H)1 -, @$ -$$" " =84)$ K +#0)1 5$i$+3 3/$ *&+3 3/&3 )&57$5 *&',),$- +#"-0'S *$2$5
'$&)- #03 #* 3/$ [#'$8 1* 3/&3 2&- 350%. )&57$5 /HO-$/#)1- 2#0)1 /&6$ J#2$5 *##1 $%($"1,305%- - "+$
'$&)- #03 #* 3/$ [#'$ &5$ 0-0&)); '#5$ $%($"-,65 3/&" 3/#-$ +#"-0'S1 " 3/$ #'$8 +#'# $-

# -+&)$ " H##1 (5B(8&5&3#" 2#0)1 "10+$ )&57$5 /#0-$/#)1- 3# -04-3,303$ 3#2&51- /#$H(5#10+$1
'$&)- " 3/$ (&-3. &"1 Z$5"#" IXYY\N /&- -077$-3$1 3/&3 3/,- -/#0)1 /#)1 *#5 3/$ (5$-$"38 I"1$$1.
070,85 &"1 B05-3 JXYY\. XYYIN -077$-3 3/&3 $%($"1,305$- #" *##1 *#5 [#0-$/#)1- 2,3/ )&57$ 3,'$
$"1#2'$"3- -/#0)1 45 )#2$5 3/&" [#0-$/#)1- 2,3/ -&))$5 3,'$ $"1#2'$"3-8 W,"+$ '$&)- #03-,1$ #*

3/$ [#'S &5$ +#-3);. &"1 1# "#3 38&>$ &168"3&TS #* 3/$ 3,'S S+#"# #* +8)$ " [H0-$/#)1 (5#10+3 #".
JHO-$1#)1- 2,3/ )&57$ 3,'$ $"1#2'$"3- -/#0)1 /&6$ )#2$5 $%($"1,305%- #' '$&)- #03-,1$ #* 3/$

I#$. 1#)1,"7 ($5 +&(,3& $%($"1,305$ +#"-3&"38 =8&4)$ X -/#2- 3/$ +HSE+$"3- #" 3/$ T #* *&');

- @$ *H5 5ST5$-- #'- #' HH#1 &3 &"1 &2&; *5#' [#'$8 OHH#1 $%($"1,305$- &2&; *5#' /#'S "+5$&-$
2,3/ *&'); -, @$. &"1 #6$5 3,'$ 3/$ $:$+3 75#2- )&57$58 OMH#1 $%($"1,305%- &3 /#'S 1$+5$&-$ 2,3/
JHO-$/#)1 -, @$. &"1 3/$ 35%"1 *5#' KLKA 3# KL[\ - 3/$ -&'S & ,3 - *#5 *##1 $%($"1,305%- " 7$"$5&)8
C$&)- &2&; *5H#' I#'S +&™#3 $%()&," 3/$ 5$-0)3- ," =84)$ K&

=/$ 0)3,&3$ +#"+)0-#" 1582" *5#' 3/$ -+&)$ $+#"#; #* *##1 &5$ 3/&3 ,3 1#$- "#3 4$/&6$
" 3/$ 2&; 3/&3 & (5,683 TH#L +#'-,-3%"3 2,3/ 3/$ c&53$" '#1$) 2#0)1 &1 |3 1#$- "#3 /&6$ &
H$&5 3,'$ 35$"1 +#'--3$"3 2,3/ 3/$ c&53$" '#1$)8 G/)$ 2% 2,)) +#'-,1$5 3/$ (), +&3H#"- #*

3/,- )&3$5. 2B +&" &)-# +#'(&5$ 3/B-$ /,-3H#5,+8&) $-3,83%- #* 3/$ -+&)S $+#"H' 3# +#"3B (#5&5;
$-3,'8€3$-8  S$&3H" &"1 P&Y%-#'d- $-3,&3% *#5 KLLY *5# 3/$ h#'-0'$5 "%($"1,305$ WO056%;. H
BYYM. - - 7" F+&"3); JH2$5 3/&" &"; #* 3/$ ,-3#5,+8&) $-3,83$- *#5 3/$ S+"H# $ #* +&)$ " *##1
+H#'-0'(3,#" " =8&4)$ K8 =/,- *053/$5 1$$($"- 3/$ (0@@)$ ,"-#*&5 & 3/$ -+&)$ $+#"#; " 3/$
(&3 -/#0)1 4$ (#-,3,65. $3 $/(,5,+&)); 3/$ /,-3#5,+&) $-3,83%- &5$ &) '#5$negative 3/&" 3/$
+#'3$'(#5&5; $-3,83%-. 2/$5$ 3/$ +#"1,3 #"- #* 3/$ c&53$" #1$) &5$ more ),>$); 3# /#)18

K\=/$ 5$-0)3- ," =8&4)$ X &)-# +#"35&1,+3 V&" &"1 Z$5"#"d- IXYY[N F"1,"7 3/&3 !Z $-3,&3$- *#5 /#0-$/#)1 -,@$d-
$:$+3 #" *##1 $%($"1,305%- #03 #* 3/$ /#'$ &5% "$7&3,63Q $&+/ '$3/#1 /$5% ;,$)1- (#-,3,6$ $-3,'&3%-8
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4.2 Scale Economies in Clothing

O (5.4#5,. +)#3/,"7 - & (5,683 TH##1. &"1 2% 2#0)1 $%($+3 +)#3/,"7 $%($"1,305$- 3# ,"+53&-$ 2,3/
JHO-$/#)1 - @$8 =&4)$ [ -/#2- $-3,'&3$- #* 3/$ -+8&)$ S+#"H#" 2,3/ 5$-($+3 3# +)#3/,"7 $%($"1,305$-8
O- 2,3/ 3/$ $-3,&3%- #* 3/$ *##1 -+&)S S+#"#,. 3/$ $-3,'83,#" 3$+/" A0$- ;,$)1 -,',)&5 $-3,'&3$-
# 3I$ -+8)S SHEHB  R"),>$ 3U$ ML -+8)S SH#H, [#2$6$5. 3/$ )3T -+&)$ S -
&)2&;- (#-,3,6%. +#"--3%"3 2,3/ 3/$ (5$1,+3,#" *#5 (5,683% T##1- " 3/$ c&53$" #1$)8 "+5$&-$- "
IHO-$/#)1 -, @$ )$&1 3# ,"+5$&-$1 +)#3/,"7 $%($"1,305% ($5 +&(,3&8

=I$ -+&)$ SH"H #* HH3I,"T. ),>$ 3I$ +8&)$ SHHH, #* L. +&"T$- #6$5 3,'$8 9053/$5'H#5$.
3/$ 35$"1 " 3/ +)#3/,"7 -+&)$ $+#"# $- - +#"-,-3%"3 2,3/ 3/$ (5$1,+3 #"- #* 3/$ c&53$" '#1$)8 O-
3/$ '8&5>$3 1$6$)#(- &"1 3/$5% &5% '#5$ -04-3,303%- ," 3/$ '&5>$3 *#5 $%($"1,305%- #"' 3/$ (5,683%
THHL. 3/$ -, @$ #* 3/ —+8&)$ S+H'H; -HO)L 1" - #6$5 3,'5. &"1 3/,- - $%&+3); 2/&3 /&(($"-
2,3/ 3I$ -+&)$ $+#H; #* H)#31," 78K =/$ +8)$ $+#H; - KMMM - &((5#%,'&3%); “Ym 75$&3%$5
38" 3/$ -+&)$ $+#'#; '$&-05$1 " KLKA. &"1 3/$ -+8&)$ $+#'#; " KLK" - &((5#%,'&3%); gYm
)&57$5 3/&" 3/$ -+&)$ S+#'H; '$&-05%1 " KL[\8 =/$-$ 1,:$5$"+$- &5$ -3&3,-3,+&)); -, 7" F+&"38
=/$ +H#'+)0- #" *5i 3/$ +)#31,"T —+&)S SHH'H; - 3/&3 HH3I,"T &(($&5- 3# 4% & (5,683 TH#1 3/&3
4$/86$- " & 28&; 3/&3 - +#"--3%"3 2,3/ 3/$ c&53$" '#1%$)8

=I$ +)#31,"7 -+&)S SHAH', - &)-# +#"- -3$"3 2,3/ 3/$ C&53$" '#1$) #6$5 3/$ 32$"3,$3/ +$"3058
=I$ -+&)$ $+#"H " +)#31,"7 " KLLY 2&- 8YKLG8 =/$ $-3,'&3$ *#5 KL[\ ,- +)#-$ 3# 3/&3 5&"7$. 403
2, 7/3); 171858 1 3/$ -+&)$ S+HH; 1$+),"$1 +#'- -3$"3); #6$5 3,'S. 3/$ $:$+3 #* /#0-$/#)1 -, @S
2#0)1 /&6$ 1$+5$&-$1 4; 8YYYMg ($5 :$&5 *5#' KMMM 3# KL|\. 2/,)$ ,3 2#0)1 /&6$ 1$+),"$1 8YYYKM ($5
$&5 *5# KL[\ 3% KLLY8 =/,- -077$-3 3/&3 -+&)$ $+#'#,$- " +)#3/,"7 1$+5$&-$1 &3 & 1$+5$&-,"7
583$ *5# KMMM 3# KLLY8 WO+ & 35$"1 - $'3,5%); +#"-,-3$"3 2,3/ 3/$ "#3,#" 3/&3 3/$ #-3 ),>9$);
-04-3,303$- *#5 +)#3/,"7 &(($&5$1 #" 3/$ '&5>$3 4$328$" KMMM &"1 KL[\8

Ki=/ - +#0)1 &)-# 4$ 10$ 3# 3/$ 5$&) (5,+$ #* +)#3/,"7 1$+),","7 #6$5 3,'$. -0+ 3/&3 /#0-$/#)1- 1$6#3$ $%($"1,305%
#' #3/$5 (5,6&3% THH#L-. #5 THH#1- 43,7 ()&+$1 #" 3/$ '&5>$3 3/&3 -04-3,303$ *#5 /#'$ (5#10+3#". &)3/#07/ 3/$-$
&5$ "#3 3/$ #"); (#--,4,),3,$-8 %(&"-#" #* 3/$ '&5>$3 7$"$58)); ,- 1,E+0)3 3# A0&"3,*;. $-($+,&)); 105,"7 3/,- 3,'$
($5,#18 O11,"7 3# 3/$-$ +#(),+&3#"- - 3/&3 *&+3 3/&3 3/$ +#"-0'$5 10584)$- 5$6#)03,#" &)-# -&2 &" $%(&"- #" #*
&16$53,-,"TN+&3&)HT- &"1 3/$ 0-$ #* +#"-0'$5 +5$1,3Q 4#3/ #* 2/,+/ +&" $%(&"1 3/$ '&5>$3 *#5 TH##1- 4; (5#6,1,"7
+#"-0'$5- 2,3/ '#5$ "*H#5'&3 #" &"1 4; J#2$5,"7 3/$ -[H#53H50" +#-3 #* #2"$5-/,(8 OH5 #5S$ #" 3/ S+H"# + /,-3#5;

#* 3/,- 3,'5. (&53,+0)&5); 3/$ 5#)$ #* +#"-0'$5 +5$1,3. &16$53,-,"7. &"1 3/$ +&3&)#7 5$6#)03,#". -$$ D)"$; JKLLKNS
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4.3 Scale Economies in Entertainment

“06($"1,305%- *#5 $"3$53&,"$"3 '&; 4% (5,683%. * 3/$; &5$ $'e#$1 4; & +$53&," -$7'$"3 #* 3/$
J#0-$/#)18 =/$ $-3,'&3$- #* 3/$ -+&)$ $+#"# " $"3$53&,"$"3 &5$ +#"-,-3%"3 2,3/ $"3$53&,"$"3
4$/86,"7 & * 3 2$5$ & (5,683$ TH#18 =&4)$ g -/#2- 3/$ 5$-0)3-8 =/$ $+#"H#' #* -+8&)$ $-3,'&3$-

*#5 $"3$53&,"$"3d- +8&)$ $+#'H; +1&"TS *5# $&5 3# $&5. &"1 3/$-$ 1,:$5%"+$- &5$ -3&3,-3,+&));
-, 7" F+&"38 95#' 3/$ DaW 5$-0)3-. 3/$ -+&)$ $+#"#; $-3,&3% " KMMM .- \m )&57$5 3/&" 3/$ KLKA
$-3,'83$. &"1 3/$ KL\ $-3,83$ .- &((5#%,'&33$); X\m )&57$5 3/&" 3/$ KLK" $-3,'€3$8

O- 2,3/ *##1. 3/$ $'3$538,"$"3 -+8&)$ S+#"# 1#S$- "#3 *#)H2 &"; (&53,+0)&5 3,'$ 35$"18 =/$
$-3,&3%- ," KMMM &5% 3/$ )&57$-3. &"1 3/$ KL\ $-3,83%- &5$ )&57$5 3/&" 3/$ KLK" $-3,83$-8 Wi

1#04),"7 1#0-$/#)1 -, @$ 2#0)1 "#3 ,"+5$&-$ $"3$53&,"$"3d- -/&5$ #* 3/$ 4017$3 4; Km. &"1 0-0&));
)$-- 3/&" 1&)* #* 3/&38 =/,- '&; 4% 10$ 3# 3/$ *&+3 3/&3 2/&3 +#'(5,-$- $"3$53&,"$"3 +/&"7$-
*5#' -056$; 3# -056$;. &"1 #* &)) 3/$ $%($"1,305$ +&3$7#5,$- +#"-,1$5%1 ,3 - 3/$ '#-3 1,E+0)3 #'$
3# +#"-350+3 & 3,'$ +#"-,-3$"3 $-3,'&3$ *#58

=/$ -, @$ #* 3/$ -+&)$ $+#'#; " $"3$53&,"$"3 " KLLY 2&- 8YYMA. 2/,+/ - )&57$5 3/&" "$&5);
&"; #* 3/$ 1,-3#5,+&) $-3,'&3%-. &"1 -077$-3- 3/&3 $"3$53&,"$"3 /&- 4$+#'$ &" ,"+5$&-,"7); (5,6&3%
TH#1 #6$5 3,'$8  =/,- 2#0)1 4$ +#"-,-3$"3 2,3/ 3/$ 75#23/ #* 3/$ $"3$53&,"$"3 ,"10-35; ," 7$"$5&).
&'l 3/$ ,"+5$&-,"7 -$7'$"3&3,#" #* 3/$ $"3$53&,"$"3 ,"10-35; #63$5 3,'$8 P&53 #* 3/$ 1$+5%$&-$
" 3/% -+&)$ S+ " $"3$53&,"$"3 *5# KMMM 3# KLKA +#0)1 4% 10$ 3# 3/$ 5&(,1 ,"+5$&-$ #*

'0-,+. '&"; #* 2/,+/ 2$5$ '&5>$33%1 3# 3/$ *&')); & & 2/#)$ ID)'$; KLLKN8 =/$ ,"+5$&-,"7
+8&)$ $HH'H $- -, "+$ KLKN 2#0)1 4$ +#"--3$"3 2,3/ -($+,8), @$1. &"1 3/$5$*#5$ #5$ ),>$); (5,6&3$.
$"3$53&,"$"3 #(3,#"- *5#' 3/ KLXY- 3# 3#1&;8

K'W$S$ 3/$ &(($"1,% *#5 #5$ #' 3/$ $%($"1,305$- 3/&3 +#'(5,-$ $"3$53&,"$"3 ," $&+ -056$:8 SO$ 3# 3/$ 1,E+0)3;
#* +#"-350+3,"7 & 3,'$H,"685,8"3 '$&-05$ #* $"3$53&,"$"3. &"1 3/$ $%6(&"-#" #* $"3$53&,"$"3 &"1 )$,-05% #(3,#"-

#" 3/$ '&5>$3 105,"7 3/,- 3,'$ ($5.#1. ,3 ,- "#3 +)$&5 /#2 3# ,"3$5(5%3 3/$ )&+> #* & 35%"1 " 3/$ $"3$53&,"$"3 -+&)$
$+#"#.8 9#5 '#5% #" 3/$ 1,E+0)3,$- #* +&(305,"7 & 3,'$ +#"-,-3$"3 '$&-05% #* $"3$53&,"$"3 -$$ h#-3& IJKLLLNS
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4.4 Scale Economies in Housing

B#0-,"7 ,- & (04),+ 7##18 O- -0+/. 3/$ $-3,'&3%- #* -+&)$ $+#"#',$- *#5 /#0-,"7 -/#0)1 4% "$7&3,6%
*OH0-"7 - +#"--3%"3 2,3/ 3/$ c&53%" '#1$)8 =/,- ,- & +H$+> 3# -$$ * 3/$ c&53%" '#1F)d-
(5%1,+3,#"- &5% +#"-,-3%"3 2,3/ & 7##1 #" 3/$ #3/$5 -,1$ #* 3/$ (04),+n(5,6&3% 1,6,1$8 O (5,#5,.
+HE&"T$- " -+&)$ $+#"#',$- *#5 3/$ (04),+ 7T##1 2#0)1 )$&1 3# +/&"7$- " $+#"#' |- #* -+&)$ *#5 3/$
(5,6&3% 7##18 =&4)$\ -/#2- 3/$ -+&)$ $+#"#',$- " [#0-,"7 3# 4% +#"-,-3$"3 2,3/ 3/$ c&53%" '#1$)8
I" $6$5; ;$&5. ,"+5$&-$- ," [#0-$/#)1 -, @$ &5$ +#55$)&3$1 2,3/ 1$+5$&-$- ," 3/$ -/&5$ #* $%($"1,305%
1$6#3%1 3# /#0-,"78 O- 2,3/ 3/$ #3/$5 $%($"1,305% +&3$7#5,%5-. 3/$ -+&)$ $+#"#'; " [#0-,"7 1#$-
+&"7$ #6355 3,68 O- =&4)$ \ -/#2-. 3/$ -+&)$ $+#"#"; $-3,'&3% " KMMM ,- -04-3&"3,&)); )&57%$5
3/&" 3/$ KLK” $-3,'&3%$ J," &4-#)033$ 6&)08N. &"1 3/$ KLK $-3,'&3$ ,- '#5$ 3/&" 32,+$ 3/$ -, @$ #*
3/$ KL\ $-3,'&3% J," &4-#)03% 6&)0$N’3 I" *&+3. 3/$ +/&"7$- #6355 3,'$ " -+&)$ $+#'#.$- &5F
'#-3 15&'&3,+ *#5 /#0-,"78 O- 2,3/ 3/$ #3/$5 $%($"1,305% ,3%'-. 3/$-$ 1,:$5%"+$- &5% -3&3,-3,+&));
-, 7" F+&"38
-3,'&3%- *#5 3/$ -+&)$ $+#"# " H0-,"7 *#5 KLLY 2&- HBY\[X. 2/,+/ ,- )&57%5 3/&" 3/$ KL\

6&)03% #* 3/$ -+&)$ $+#"#.8 O "&305&) $%()&"&3#" *#5 3/,- 5$6$5-&) 2#0)1 4% 3/$ ,"+53&-,"7 $&-$
#* [#'$ #2"$5-/,(. (&53,+0)&5); 2,3/ 3/$ &16%$"3 #* 7#6$5"$"3 ,"-05$1 #537&7%- " 3/$ R",3%1
W3&3%-8 O- ,- 28)) >"#2". 3/$-$ -#53- #* (04),+ (#),+,%- )$1 3# & 7$"$5&) $%(&"-#" #* 3/$ /#0-,"7
'&5>$38 0)) #* 3/,- -$56%- 3# 1$+53&-F 3/$ +#-3 #* #'S #2"$5-/,(. &"1 3/$ "+#'$S $:$+3 *#5 3/,-
(04),+ 7##1 2#0)1 4% )&57% &- & 5%$-0)38 =/,- 1$+5$&-$ " 3/$ +#-3 #* [#'$ #2"$5-/,( '#-3 ),>9);
#0323,7/- 3/$ ,"+5%$&-,"7 "0'4%$5 #* -04-3,303%- 3# /#0-,"7 " 3/$ '&5>%$3. $%()&,","7 3/$ 5$6$5-&) #*
3/$ 35%"18 !I'(6#6$'$"3- " 3/$ &6&,)&4,),3; &"1 ($5*#5'&"+$ #* *0"+3,#"- "-,1$ #* 3/$ /#0-$/#)1
-0+ &- /$&3,"7. +##),"7. *05",305%. 4%$11,"7. &"1 &((),&"+$- 2#0)1 &)-# /&6$ & -35#"7 ,'(&+3 #"
3/$ (5$-$"+$ #* [H#0-$/#)1 -+&)$ $+#"#',$- *#5 [#0-,"78%L

KMo/g 17 $-3,'&3$ *#5 [#0-,"7 " KMMM - (#-,3,6$ 2/,)$ &)) #3/$5 '$3/#1- 7,6$ "$7&3,6% $-3,'&3%-8 I"+#'$ ,- "#3
),>$); 3# 4% & 7##1 ,"-350'$"3 *#5 $%($"1,305% #" /#0-,"7 ," 3/3 KMMM -056%$;8 O "#"'H"$7),7,4)$ "0'4$5 #* [#0-$/#)1-
" 3/$ KMMM -056%$; ),6%1 ," U+#'(&"; /#0-$-U 3/&3 2$5$ *05"-/$1 4; 3/$,5 $'()#:$5-8 I"+)0-#" #* [#0-$/#)1
*05",305% &"1 &((),&"+$- 2,3/ /#0-,"7 $%($"1,305%-. 2/,+/ 2#0)1 "#3 4% -04e$+3 3# -#'$ #* 3/$ -&'$ (5#4)$'- &-
1#0-,"7 $%($"1,305%- #");. 5$-0)3- ," '0+ )#2$5 I)$-- (#-,3,65N 1Z $-3,'&3$- J*5#' 8"M” 3# 8Y~XN. 2/,)$ 3/$ #3/$5
'$3/HLH)HT,$- &5% "#3 -,',)&5); $:$+3%1 3# 3/,- '&7",301$8 W,"+$ (5$6,#0- 1$4&3%- -055#0"1,"7 /[#0-$/#)1 $+#"#',$-
#* -+&)$ /&6$ +$"3$551 #" 1,:$5%8"+$- " (#,"3 $-3,'&3$- 2/$" 0-,"7 1,:$5%$"3 '$3/#1#)#7,$-. ! (5$-$"3 &)) $-3,'&3$- *#5
$&+/ -056$;8

KLG/$" *05",305% &"1 &((),&"+$- &5% &11$1 3# 3/$ $-3,'&3%- #* [#0-,"7 3/$ 5$-0)3- &5$ )$-- "$7&3,6$ 3/&" *#5 /#0-,"7

&)#'$ J*#5 &)) 403 3/$ 1Z 5$-0)3-N8 =/,- 5$-0)3 ,- +#"--3$"3 2,3/ 3/$-$ #3/$5 TH##1- &+3,"7 &- -04-3,303%- *#5 [#0-,"7
$96($"1,305$8
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4.5 Scale Economies and the Income Distribution

=/$5$ - &" &11,3#'&) 5#40-3"$-- +/$+> 3/&3 +&" 4% ($5*#5'S1 #" 3/$ -+&)$ $+#'#,$- +#"-,1$5%1
84#6$. &"1 &+3- & &" &11,3,#'&) 3$-3 #* 3/$ c&53$" '#1$)8 =/$ -+8&)$ $+#'#, -#0)1 &)-# +&"T$
& & *0"+3#" #* "+#'$. 5$7&51)$-- #* 3/$ ;$&5 ," 2/,+/ ,3 ,- '$&-05$18 =/$ c&53$" #1$) (5$1,+3-
3/&3 * (##5$5 /#0-$/#)1- 186$ *$23$5 -04-3,303$- *#5 3/$ (5,683$ 7##1 3/$; 2,)) ,"+5%$&-$ +#"-0'(3,#"
#* 3/$ (5,683% T##1 '#5$ 3/&" 2$&)3/,$5 /#0-$1#)1-8 =# 3$-3 3/,- (5$1,+3,#". ! $-3,'43%1 3/$ -, @$
#* 3I$ -+&)$ S+#'H#; H5 $&+ $%($"1,305$ +&3$7#5; 4; "+#'$ A0&S53,)$ *#5 $&+ -056$; ;$&58

W,"+$ *#H#1 " 7$"$5&) ,- "#3 +#"-,-3%"3 2,3/ 3/$ c&53$" '#1$). ,3 ,- "#3 +)$&5 /#2 3 -/#0)1
A$/86$ &- & *0"+3#" #* "+#'$8 I* 3/$ 7$"$5&) (S#($53; 3/&3 (##5 /#0-$/#)1- 18&6% -'&))$5 #2"
(5,+$ $)&-3,+,3,5- *#5 *##1 3/&" 2$&)3/,$5 /#0-$/#)1- [#)1-. 3/$" (##5$5 /#0-$/#)1- -/#0)1 1&6$ )$--
"$7&3,6$ $-3,'&3%- #* -+&)$ $+#H,$- " H#1 3/&" 2$8)3/,$5 [H0-$I1#)1-8 =84)$ f -1#2- 3/,- 3# 4%
3/$ +&-$ ," $6$5; -056$8 B#O-$/#)1- ," 3/$ F5-3 ,"+#'$ A0&S3,)$ /&6$ /#0-$I#)1 -+&)$ $+#"#' $-
1 3/&3 &5$ 75$&3$5 3/&" 3/$ -+&)$ $+#"#,$- #* [HO-$/#)1- " 3/$ *#053/ ,"+#'$ A0&53,)$8 95
+)#3/,"7. 3/$ 5$-0)3- &5%$ 45#&1); +#"-,-3%"3 2,3/ 3/$ c&53%" '#1$)8 " 7$"$5&). /#0-$/#)1- " 3/$
F5-3 ,"+#$ A0&53,)$ 2#0)1 ,"+5$&-$ 3/$,5 $%($"1,3058- #" +)#3/,"7 '#5$ 3/&" /#0-$/#)1- " 3/$
053/ ,"+#'$ A0&53,)$8 G,3/ 3/$ 7$"$5&) (&33$5" #* 1$+),","7 -+&)$ $+#"#,$- " +)#3/,"7 #6$5
3,'$. [#2$6$5. 3/$ 1,:$5%"+$- "&55#2. &"1 4; KL\ 3/$5% &5%$ "#3 -3&3,-3,+&)); -, 7", F+&"3 1,:$5$"+$-
" 31% -,@% #* 3IS H)#3,"T -+&)$ $+#"H#; 4; "+#'$ A0&S3,)$8

I" +#'35&-3 3# 3/$-$ F'1,"7-. (##5$5 /#0-$/#)1- 1&6$ 3/$ )#2$-3 ,"+53&-$ ," $%($"1,305%- *#5
$"3$53&,"$"3 2,3/ /#0-$/#)1 -,@$8 =/,- 2#0)1 4% $'3,5%); +#"-,-3%"3 2,3/ $"3$53&,"$"3 4$,"7 &
)0%05; 3/&3 (##5 I#0-$1#)1- +&" ) &#51. #5 (H#5$5 [#0-$/#)1- +/##-,"T '#5$ (04),+ 635-#"- #*
$"3$538,"$"38  B#0-,"7 $%($"1,305$-. /#2$6$5. &5$ '#5$ "0&"+$18 G/,)$ 3/$ KMMM 5$-0)3- &5%
+#'-,-3$"3 2,3/ (##5$5 [#0-$/#)1- 186,"7 3/$ )&57$-3 -+&)$ $+#'#.$- " [#0-,"7. 3/$ KLKN &"1 KL[\
5$-0)3- -077$-3 3/&3 2$&)3/; /#0-$/#)1- 18&6$ 3/$ )&57$-3 -+&)$ $+#"#.$- " /#0-,"78 =/,- +#0)1
4% 10$ 3# (##5$5 [H0-$/H#)1- 1&6,"7 )&57$5 #2" (5,+$ $)&-3,+,3,$- *#5 /#0-,"7. &"1 )&57$ +5#-- (5,+$
$)&-3,+,3,$- *#5 ,3$"- -0+ &- *05",305$. 4$11,"7. &((),&"+$-. &"1 3/$),>$. 2/,+/ - $'3,5%); ),>$); 3#
I#)1 * [#0-,"7 (5,+$- &5%$ /,7/18 %Y =/$ 5$-0)3- 1# -/#2. [#2$6$5. 3/&3 *#5 3/$ -&'$ ,"+#'$ A0&53,)$.

XY 0-3 & 3/$ $:$+3 #* [#0-$/#)1 -,@$ #" 1$'&"1 2&- )$-- "$7&3,6$ 2/$" *05",305$ &"1 #3/$5 (5$-0'&4); (04),+

TH##1- 2$5% ,"+)01$1. 3/$ "+#'$ 1,+35,403,#" 5$-0)3- 2,3/ 3/,- $%(&"1$1 1$F",3,#" #* [#0-,"7 1# -/1#2 -#'$ 75$&3%$5
-35&3,F+&3 #" 4; "+#'$ A0&53,)$8
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3/$ -+&)$ SHH; " [H0-"7 1$+5$&-$- #6$5 3,88 D6$5&)). 3/$ ,"+#'$ 1,-35,403 #" 5$-0)3- &5$
A5#81); +#"--38"3 2,3/ 3/$ (5$1,+3,#"- #* 3/$ C&53$" '#1$). -0+ 3/&3 3/$ +5#--H-$+3 #" (5$1,+3 #"-
&A#03 -+8&)$ $+#'H# $- &'1 3/$ "+#'$ 1,-35403#" &5$ -0((#53$1 4; 3/$ 1&3& ," "$&5); $6%$5;
+&-$8 6% +#'1,3,#","7 #" A0&53,)$ #* 3/$ ,"+#'$ 1,-35,403,#". 3/$5$ - & )&57$ +&"7$ " 3/ -+8&)$
S+ $- #6$5 3,'$8

5 Does the Past Help us Resolve the "Food Puzzle"?

=# -$$ * 3/$ (&3 /9)(- 0- 5$-#)63 3/$ U##1 (0@@)IU 28 -#0)1 F5-3 -$$ * 3/$ #)03,4#"- #:$5%1 4;
#3I$5- 1)1 *45 3B (&-38 I" (&53,+0)85. *#5 +$53&," $%(& &3 H#'- #* 3I$ U1 (0@@)SU 3# /#)1 3/$
48)S SHEH,S- [ HHHL HO)L 1,-0& & -($+F+ 35 358718 ¥ 1,58+3 S+ $- #* +8&)$ " H#1
+80-$ 3/$ ($5 0,3 (5,+$ #* *#H#1 3# 4S J#285 " )&57S5 [HO-$I#)1- 3/,- $:$+3 -H#O)1 "3, #685
3,$ & 3SH'HIHT; &)H2- )E5TS5 [HO-SIH)1- 3# (05+8-$ &"1 -3#5$ )&5T$ A0&'3,3,$- #* *##1. 2/,+/
85% -#)1 &3 +/$&($5 (5,48 " 40)>8 W,"+$ 3/$ $:$+3 #* [H0-$/#)1 - @S #" 1$'8"1 - -35#'7$5 " 3/
(&-3. [#2$685. -0+ &" $%()&"&3H#" - 0"),>$); 3# 5S-#)6$ 3/$ ,~0$8 O)-#. * "+#$ - 1,-35,403%1
0"$A0R)); 2,3/," 3/ IHO-$/H#)1 J2/$5$ )&5T$5 /HO-$/#)1- 1&6$ #5$ 0"$A0&) 1,-35,403 #'- 3/&"
“8))35 [H0-$/H)1-N *##1 +#7-0'(3#" +#0)1 1$+),"$ 2,3/ 40-$/#)1 - @$ &"1 $%(&," 3/$ U1
(0@@)3BU!* 3/$ “"7$) +056% - 5$)83,6%); -384)$ #6$5 3,'5. /428685, 3/$ $:$+3 -/#0)1 &33$'083$
8'1 3/$ -+&)$ S+ $- " *4#1 HO)1 "+5$8-$ #6$5 3,58 G)$ " 7$'$58) 3/$ $:$+3 1#$- )$--$"
HE85 3,5, ,3 148- "3 1# -# ," & +#"-,-38"3 *&-/ #" J&~ 3 1#S- 5 +)#3/,"TN8 D6$58)). 3/$ $6,1"+$
- "H#3 20H)); +#"-,-38'3 2,3/ &" "$A0&),3; $96()&"&3 '8

=/$5% &5$ &11,3,#'8) 38-3- #* 3/$ U##1 (0@@)3U 3/&3 #3/$5 5$-$&5+/$5- /863 0-$1 3# ,"6$-3,7&3%
38" (#3$'3,8)); 5$-#)6$N 3/$ (0@@)$8 V&' &L Z$5"#" IXYYIN &570$1 3/&3 3/$ U##1 (0@@)$U
53-0)3$1 *5# (5H($5 -(3+F+&3#" #* 3/$ (581,434 #* 3/$ c&53$" #I$)8 1" 3/$ 324 7441
#18) (55-$"351 " 3/, (&($5. *##1 '0-3 4S ‘45 (5,683% 3/&" /H0-"7 *#5 *##1 $9%($"1,305$ ($5
+&(,38 3# ,"+588-$ 2,3/ HO-S/)1 -, @fR/958 1 - Lol | > |1 - TR )8 Ve 871 735
85708 3/&3 3/$ 7$'$5&), @E3#" #* 3/,- +#"1,3,#" 3# & 245)1 2,3/ '#5$ 3/&" 32# TH#1- 240)1 5$A0,5$

*##1 3 4% '#5$ (5,6&3$ 3/&" &)) #3/$5 $%($"1,305$-. "#3 #"); [#0-,"78 =/$; &570$ 3/&3 &)) #3/$5
TH##1-. (1 — wy). 2,)) +#'3&," $%($"1,305% +&3$7#5,$- 3/83 &5% #5$ (04),+ 3/&" *##1 &"1 #3/$5- 3/&3

XK=) - &)-# 5$A0,5%- 3/&3 3/$ "7$) +056$ 4% +#'+&6$8  I#'H(&5&'$35,+ $-3,'&3%- #* 3/$ '7$) 5$6$&) 3/&3 3/$
*0"+3,#" - "1$$1 +#"+&6$ " $&+/ #* 3/$ /,-3#5,+&) -056%;- &"&);@$1 /$5$8

K/\



&5$ #5$ (5,683 3/&" *##18 T&3/$5 3/&" 3$-3,"7 3# -$$ ,* 3/$ *##1-1&5$ ,"+5$&-$- 2,3/ [#0-$/#)1
- @$. 3/$; &570$ 3/&3 *##1 -IH0)1 4% (&5$1 2,3/ #3/$5 TH#1- >"#2" 3# 4$ '#5$ (5,683$ 3/&" *##1
# 3183 3I$ +(#-,35 THHAL 1" 31,5 +&-$ 1 &1 +)#3/,"TN 2,)) 4$ '#5$ ),>$); 34 4% #5$ (5,683$
318" &)) #3/$5 H0-$/#)1 $%($"1,305$-8 =/$; &--$53 3/&3 -0+/ & 3$-3 ,- +)#-$5 3# 3/$ (51, +3,#"- #*
3/ c8&53$" #1$)8 " 3/$,5 (&($5 3/$; (8,5 *##1 &1 +)#3/,"7 $%($"1,305%- &"1 F'1 3/&3 3/$ *##1
&1 +)#3/,"7 -18&5% - (#-,3,65); 5$)&3$1 3# /HO-$/#)1 -, @$ *#5 3/$,5 +#'3$ (#5&5; [#0-$/#)1 -056%;-.
&1 +#"--3%"3 2,3/ 3/$ ,1$& 3/&3 *##1 &"1 +)#3/,"7 &5$ e#,"3): (5,683$ THAL-BR"*#530"83%).
3/$ 5$-0)3- 1# "#3 /#)1 *#5 3I$ /-3#5,+&) [#0-$/#)1 -056$;- 0-$1 " 3/,- (&($58 =&4)$ " -#2-
3/$ 5$-0)3-. 2/$5$ 3/$ *##1 &"1 +)#3/,"7 -/&5$ - "$7&3,6$ " KLKA &"1 " KL[\8 =/,- ,'().$- 3/&3
3/$ "$783,65 +#55$)&3 4" #* [HO-$IH)L - @S &"1 3/$ *##1-185$ 1#,"&3$- 3/$ (#-,3,65 55)&3,#"/,(
4$32$$" 140-$/#)1 -, @$ &"1 3/$ +)#3/,"7 -/1&5$8

W, )&5); V&" &1 Z$5"#" -077$-3 31&3 *##1 -/#0)1 4$ 3$-3$1 1,5$+3); &7&,"-3 +&3$TH5,$- >"#2"
3# 4% #5$ (04),+ 3/&" *##1. -0+ &- [#0-"78 =I$; F'1 3/&3 3/$ -I&5$ #* *##1 " *##1 &"1 -/$)3$5.
(f%) - (#-,3,6%); 5$)&3$1 3# #0-$/#)1 -, @$ ," 3/$,5 +#'3$ (#5&5; [#0-$/#)1 -056$;8 =/$; 3&>$
3/,- & $6,1$"+$ 3/&3 *##1 - #5$ (5,683$ 3/&3 [40-,"7. 2/,+/ 3/$; &570$ - " &75$$'$"3 2,3/ 3/$
(5$1,+3,#"- #* 3/$ c&53$" '#1$)8 =R4)$ A -/#2- 3/8&3 3/,- 2& "#3 &)2&:- 3/ +&$Q *HH1 " *##1
&"1 [#0-"7 28 "$783,6$); 5$)&3$1 3# /#0-$/#)1 - @S " 3/$ (&-38 V,6$" 3/$-$ 5$-0)3-. V&" &"1
Z$5"#'d- &33$'(3- 3# 5$-#)6$ 3/$ (0@ @)$ 4; T5#0(,"7 *##1 2,3/ #3/$5 35 &"L +#(85,"7 *##1 3#
#3/$5 TH#1- &-0'S1 3# 43 #5$ (04),+ #5 (5,683% 3/&" *##1 1# "#3 7$"$5&3$ -, )&5 +#"+)0-#"-
2.3/ 1,-3#5,+8) $6,18"+$8

W,"+$ 3/$ C&53$" #1$)d- (), +&3,#"- *#5 *##1 *&,) 3# )1 " 3/$ (&-3. 2/$" *##1 $%($"1,305$
2&- $63" #5$ ),>$); 3# ,"+5$&-$ 2,3/ [H0-$/#)1 -, @$. 2% &5$ )$*3 3# 0"+#6$5 3/$ 5P&-#"- 2/, *##1
" (&53,+0)&5 1#$- "#3 F3 3# 3/$ (5$1,+3,#'- #* 3/$ #1$)8 = 4$7,". +#'- 15 3/$ '7$) *0"+3 4"
w(Z,n) 2/$5$ w - 3/$ -1&5S #* 3/$ 401733 1$6#3$1 34 *##d - $%($"1,3058. &"In - 3/$ - @S #*
3/$ HO-S1#)18 GS >'#2 *5# “T$)d- F5-3)&2 3/83 ¢ < 0 &'1 $(5+&)); 3/$ 5$-0)3- #* =84)$
K +#'F5' 3/&3 22 < 08 =/$-$ 32# 1$5,683,6$- 3$)) O- 3/&3 3/$ -/&5$ #* 3/$ 401733 136431 34
M#1 - 1$+5$&-,"7 4#3] " ($5 +&(,3& $%($"1,305$ &1 " [#0-$/#)1 -, @$8 9,705$ K 1,-()&- 3/,-8

XXo/$,5 -056:- +#'$ *S5# 3/$ R",3$1 W3&3$- JKLLY h#"-0'$5 “%($"1,305% WO56%;N. W#03/ O*5,+& JKLL[ a,6,"7
W3&"1&51- WO56$;N. &"1 TO--,& JKLLgHKLLM TO--,&" a#'7,301,"&) C#",3#5,"7 W056$;N8

X[O- V&" &"1 Z$5"#" "#3$. &"&);@.,"7 3I$ -I&5$ #* *##1 " *##1 &1 /#0-"7 5$3A0,5%- 3/&3 03,),3; 4% -$(&584)$
2,3/ 5$-($+3 3# *##1 &"1 #0-,"7 &"1 &--0'$- 3/&3 3/$ /H#0-$/#)1 #(3,')); &))#+&3$- $%($"1,305%- 4$32$$" *##1 &"1
1#0-"7 &"1 &)) #3/$5 ,3$'-8
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7$) '$&-05$- #* $HH'H - #* -+8&)$. 2/,+/ 2355 5$$+3$1 $&5),$5 4$+80-$ #* 3/$,5 )&+> #* 3/$#5$3,+&)
€0-3,F+&3#". 0-$ 3/$-$ 32# *&+3- 3# 1$5,6% $-3,&3$- #* $+#'# $- #* -+&)$8 1"1$FL 2 0 &1
9 < () J2/$5$ h ,- 3/$ 4017$3 -/I&5$ 1$6#3$1 3# /#0-"7N. 3 '0-3 )1 3/&FL ~ 0 &1
'#5$ 7$'$5&)); 3/&3 2 > 0 4; G&)58-d )&28 =/, ,(),$- /&3 *##1 - ,"1$$1 )$- (5,683% 3/&"
$6$5;3/,"7 $)-$ ,* 3/$ -,7" #* 3/$ 1$5,683,6 - &" ,"1,+&3,#" #* [HO-$I#)1 $+#'# $- #* -+&)$8 G/,)$
3/$ F"1,"7 3/&3 92 < 0°&; (5$-$"3 & 3/$#5$3,+&) (0@@)$ ," ), 7/3 #* 3/$ c&53$" '#1$). 3/,- /&- 4$$"
& *$&305$ #* "7$) +056%- -,"+$ 3/$,5 "+$(3,#". &"1 #'$ #* 3/$ 5$&-#"- 3/&3 "T$) &570$1 3/&3 )&57$5
1#0-$/#)1- +#0)1 4$ 2$)*&SSHSA0&3SL 3# -'&))$5 /#0-$/#)1- 2,3/ )#2$5 ($5 +&(,3& $%6($"1,385$-8
=/$ 350$ (0@@)$. ,3 -$3-. - #2 -0+ &" &--0'(3#" JH5 &-$53#'N +&" 4$ 3/$#5$3,+&)); €0-3,F$1
&- 4%,"7 2$)*&5$ $A0,68)$"38

=/,- (0@@)$ -$$- 3# 305" #" 3/$  1$& #* 2$)*&5$ 3-$)*8 G/&3 1#$- 3 '$&". $/(,5,+&));. 3# 2$)*&5$
$A0&3S HO-$I#)1- #* 1,$58'3 -, @$-0 I* 29)*&5$ $A0,68)$"+$ - - )&5 (S#(#53,#'&) $%6($"1,305%-.
3 2#0)1 -$$' &- * 3/$ C&53$" #1$) *&,)- &"1 3/$ '7$) +#'e$+305$ -056,6$-. &)3/#07/ 2/&3 3/,-
'$&-05$ &+30&)); - 5$'&,"- 0"+)$&58 I* 28)*&5$ $A0,68)$"+$ - 3&>$" 3# '$&" $A0&3,"7 +#'-0'(3,#".
142$6$5. 3/$ (5#4)$' - '#5$ +#(),+&3$1<& #1$) 1$-+5,4,"7 3/$ [H0-$/#)1 (SHL0+3#" #* *##1
- "$$1$18 13 2,)) 4% 1,E+0)3 3# -($+,* & '#19) 3/&3 2#0)1 &++05&3$); 1$-+5,4$ 3/$ +&'7$- "
J#0-$/#)L 3S+"HHT; #6$5 3/,- 3,'$ ($5,#18 G/)$ “7$) &-0'$1 J,(),+,3)N 3/&3 /#0-$/#)1-
2,3/ '#5$ '$4$5- 240)1 -($"L  less ($5 +&(,3& #" *##1. ($5/&(- 4$+&0-$ #3/$5 *8+345- " 3/$ *##1
(5#10+3#" (St#+$-- "+5$&-$ 2,3/ [HO-$/H)1 -, @$. ‘#5$ 3/&" +#"e$+305$ 2,)) 4$ "$$1$1 3# 7$"$583%
3/$ -#53- #* (5$1,+3#"- 3/83 3/$ C&E3$" #1$) T&E$ *H5 +H& TS " $+#'H#,$- #* -+&)$ & & *0"+3#"
#* 3S+"H)HT +&) +&"TE8

O *&+3#5 3/83 - #46,#0-); 5$)&3$L 3# *##1 (S#10+3#" - 3,88 W,"+$ /#0-$/#)1 3,'$ - ,"+5$&-,"7

XOh#t'- 195 & -'()$ +&)#5,$ (5#10+3#" *0"+3 4" I (wx, 0) 2/$5% F (x) ,- 3/$ +&)#5,$- &6&,)84)$ 3# 3/$ /#0-$/#)1

&"1 O *&+3#5- #3/$5 3/&" *##1 (05+/&-$- ,"6#)6$1 " 3/$ (5#10+3#" #* 3/$ *##1 3/&3 )&"1- #" 3/$ ()&3%- *5#' 2/,+/
2% $&3 J3,'$. +##>"T ISH"HWHT,. *##1 35&"-(#53&3.#" &"1 -3#5,"7 3S+/"#)H#T;. $3+8N8 =2# /#0-$/#)1- #* 1,:$5%$"3
-, @%- &5% $A0&)); 2%)) #: F*(“;:@) = F<“;£»O) 2/1$5% n; # n;8 1* 3/$ *##1 (5#10+3,#" *0"+3,#" - -35,+3); ,"+53&-,"7

" 4#3] 8570'$"3- &"1 3/$ #3/$5 *&+345- #* *#H#1 (SH10+3#" "+5$&-$- 2,3/ /#0-$/#)1 -, @ES > 0. 3/$" /HO-$/#)1
$96($"1,305% #" *##1 '0-3 1$+5$&-$ 2,3/ [40-$/#)1 -, @S *#5 /H0-$/#)1- #* 1,:$5$"3 -, @$- 3# 4% $A0&)); 2$)) #:Q * "#3.
)&57$5 #0-$/#)1- 2#0)1 4% -35,+3); 4$33$5 #:8

X\p$5&), IXYYXN 1$-+5,4%- /#2 3/$ "7$) (5#+$105$ - &" $%&+3 '$&-05$ #* 2$)*&5$8 =/$ &--0'(3,#"- "$$1$1 *#5
3/,- 3# [#)1 J3/$ $A0,68)$"+$ -+&)$ '0-3 4% (5,+$ ,"1$($"1$"3 &"1 ,"1$($"1$"3 #* 3/$ 4&-$ ,"+#'S )$6$) +H#-$" *#5
+#(&5,#"'N '&>$ 3/$ “"7$) '$3/#1 6$5; 5$-35,+3,6$8

XT=f - |&- 4$$" &5T0$1 ," & -,')&5 +#"3$%3 4; 070,85 &"1 B05-3 IXYY\N &"1 V5#'&0 &"1 B&'$5'$-/ IXYYE. XYYANS

KL



" 3/$ -, @$ #* 3/$ H0-$/#)1. )&5TS5 /H0-$/#)1- +&" -04-3,303$ 3,'S *#5 $%($"1,305$ #" *##1 2/,)$
)$&6,"7 *##1 +#'-0'(3,#" 0"+/&"7$18 070,85 &"'1 B05-3 IXYY\. XYYIN &"1 Z$5"#" IXYY\N /&6$
5$+$"3); &570$1 3/&3 &"#8&),$- -,')&5 3# 3/$ U*#1l (0@@)$U +#0)1 4% $%()&,"$1 4; 3,'$ & &"
(03 "3# 3/$ *##1 (5#10+3#" *0"+3,#'8 =/$ (5#4)$' *#5 3/$ /,-3#5,+&) 35%"1- ,- 3/&3 2/,)$
3/$5% &5$ '#1$)- #* 3,'S 0-$ " & /HO-$/H#)L (5#10+3,#" *0"+3,#". 3,'S - "#3 3/$ #"); #3/$5 *&+3#5
3/&3 2#0)1 4% ,'(#53&"3 105,"7 3/,- 3,'$ ($5,41Q $)$+35,F+&3,#". 3/$ &6&,)&4,),3; #* "&3058&) 7&-.
J#0-$/#)1 5$*5,7$5&3,#". 35&"-(H53&3#" | "H6&3 H#'-. +/&"T$- " &75,+0)305&) 3$+"#)HT, >"#2)$17$
&"1 1,--$'"&3#" #* -&",385; *##1 (5$(&5&3,#" 33+/",A0$- &"1 #3/$5 *&+3#5- &)) ()& & 5#)$ ," 3/$
(5#10+3 #" #* *##1 &3 [#'S *5# 3/ ',11)$ #* 3/$ ","$3$$"3/ +$"305; #'2&518 X" 63" '#5$. -#'$
*&+3#5- 2#0)1 4% +#()$'$"3- 3# 3,'$ ,"(03 2/,)$ #3/$5- 2#0)1 4% -04-3,303$-Q "#3 &)) 3$+"H)#7,+&)
H&"T$ 2&- )&AHS -86,"T *#5 [HO-$/#)1 (5#10+3#" In#2&" KLM[ &'1 C#>5 XYYYN8 P#))&+> JKLLLN
/&- &570$1 3/&3 3,'$HO-$ 1&3& &)#"$ - ,"-0E+3$"3 3# $%()&," /#0-$/#)1 3$+/"H)HT;. &"1 cH#21$"
&"1 D:$5 JKLLGN /&6 -/#2" 3/&3 3,'$ 0-$ &"1 3$+/"H)HT; 2$5$ "#3 &)2&;- -04-3,303$-8 O A0$-3,#"
#* 2/$3/$5 3/$ "+#'S #5 -04-3,303,#" $:$+3 1#',"&3$- *#5 *##1 $%($"1,305$ 2,)) 4$ $4$11$1 ;"
& AD$-3#" #* 2/$3/$5 3/$ +#()$'$"3- #5 -04-3,303$- 3# 3,'$ ,"(03 2," #03 " & *##1 (5#10+3 #"
#1$) &3 & (&53,+0)&5 (#,"3 ," 3,'$8 O- -0+/. 2% 2#0)1 /&6$ '#5$ 0">"#2"- 3/&" 2% +#0)1
&++0583%); $-3,'&3%. &"1,3 2,)) 4$ ,'(#--,4)$ 3# ,1$"3,*; 3/$ '#1$)&M
G/)$ 3,'$ & &" ,"(03 ," 3/$ *##1 (5#10+3#" *0"+3,#" '&; $%()&," (&53- #* 3/$ (0@@)$ *#5

+H'3$'(#585; (#(0)&3#"-. 3/$ '&5>$3 *#5 (5$(&5$L *##1- 2&- -'&)) ," 3/$ (&3. -0+ 3/&3 3/$
$9%3$"3 #* -04-3,30384,),3; 2#0)1 "#3 4% & 75%$&3 ," 3/$ (&3 & ,3 - 3#1&8 0)) /#0-$/#)1- /&1 3#

XM3 - (#53&"3 3# "#3$ 3/&3 &)) #* 3/$ /HO-$/#)1- " 3/$ -056%;- 0-$1 /$5$ 2$5% 054&" &"1 "#3 $'()#$L " 3/$
&75,+0)305&) -$+3458 =/$ +/&"T$- " HO-$/#)1 (S#10+3#" A5#HOT/3 &AHO3 4; 3S+"H)HT: 2#0)1 #46,#0-): 4$ 1,:$5$"3
*#5 &75,+0)305&) /#0-$/#)1- ,* 3/$,5 /#'$ (5#10+3,#" *0"+3 #" 2&- 1,:$5$"3 J$,3/$5 *0"1&'$"3&)); #5 ," & '&33$5 #*
1$75%%$-N *5#' 3/$ (5#10+3,#" *0"+3,#" *#5 054&". ,"10-35,&) /#0-$/#)1-8

XMG/,)$ #'$ +#0)1 +&),45&3% & '#1$) 3# 1$-+5,4$ 3/, (5#+$--. & P,-3&*$55,. $38 &)8 IXYY\N &"1 W+/#$))'&" &"1 =$53,)3
IXYYAN 1#. 3/$ ()&0-,4,),3; #* +&"7,"7 (5$*$5$"+$-. 2/,+ 2#0)1 +&"7$ 3/$ (5$-0'$1 -04-3,303#" 4$32$$" (04),+
&"1 (5,6&3% TH##1-. (5$-$"3- &11,3#'&) (5#4)$'- 3# 3/$ +&),45&3#'8 I'&7."$. *#5 $%&'()$. 3/&3 3/$ -04-3,303 #"
4$32$$" (04),+ &1 (5,683$ THH#L- - & *0"+3#" #* "+#$8 DG6$5 3,'$. +&"T$- " [HO-$IH)1 $+#'# $- #* -+&)$
+#0)1 53i$+3 '#6$'$"3 &)#"7 3/$ -04-3,303,#" *0"+3,#" J+H/&"7$- " "+#'SN &"1n#5 -/,*3- #* 3/$ *0"+3,#" ,3-$)* 10$ 3#
+H&"TS- " (5$*$58"+$- J($5/&(- (5S+SS1SL 4; 3$+/"H)HT +&) +/&"TS #5 3/$ -(5$&L #* "$2 ,"#5'&3,#"'N8 “6$" 2,3/ -0+/
+#'(),+&3,#"-. P,-3&*$55,. $38 &)8 0-$ & 6&5,&"3 #* 3/$ c&53%$" '#1$) &"1 F3 ,3 3# +#"3%'(#5&5; +#-0'$5 $%($"1,305%
1&3& JKLMYHXYYgN 3# -/#2 3/&3 75#23/ " "+#'$ $%()&,"- & "#"H35,6,&) (#53#" #* +/&"7$- " [#0-$/#)1 -, @$ *5#' KM\Y
3# XYYY8 =/$ #($" A0S-3,#"- &5% 2/$3/$5 -/,*3- #* 3/$ -04-3,303,#" *0"+3,#" ,3-$)* 2#0)1 ,"+5$&-$ #5 1$+5%&-$ 3/$ 5#)$
3/&3 "+#'$ T5#23/ /& ()&;$1 " +/&"7,"7 &6$5&7$ *&')); -, @$ #6$5 3,'$ &"1 2/$3/$5 +&),45&3,"7 3/$ '#1$) 2,3/
/,-3#5,+&) 1&3& 2#0)1 )$&1 3# 1,:$5%$"3 $-3,'&3%- #* 3/$ -04-3,303,#" 4$32%3$" (04),+ &"1 (5,6&3% 7##1-8 =/$ 5%$-0)3-

#* 3/, (&($5 -077$-3 3/&3 0-,"7 /,-3#5,+&) 1&3& 2#0)1 +/&"7$ 3/$ +&),45&3 #" 5$-0)3-. &"1 3/$ 3$+/" A0S 2#0)1 &)-# 4%
-$"-,3,6% 3# 3/$ 3;($ #* T##1- 0-$1 3# +&(305$ 3/$ (04),+n(5,6&3$ -04-3,303,#"'8

XY



+#'35,403$ -,7" F+&"3 3,'$ 3# *##1 (5$(&5&3#" " 3/$ (&248 =/$ 5$-0)3- #* =84)$ X +#'F5' 3/&3
)&57$ /#0-$/#)1- 1,1 "#3 -04-3,303% 3#2&51- /#'$ (5#10+3$1 '$&)-8 011,3,#"&));. h#2&" JKLM|N /&-
-1#2" 3183 3,'$ ,"(03 " [#O-$/#)1 (5#10+3,#"  increased 105,"7 3/$ 3,'$ ($5,#1 +#"-,1$5$1 /$5$.
1$-(,3$ 3/$ &16$"3 #* J(5$-0'&4);:N )&AH5 -&6,"7 3S+/"H)#T; " 3/$ /#0-$/#)18" =/, +#0)1 4$ 10$
3# 5$10"1&"3 0-$ #* 4#3/ "$2 &"1 #)1 3$+"H)HT,$- " I#0-$/#)1 (5#10+3#'8 9053/$5'#5$. 2/,)$
3,'$ ,- +$53&,"); &" ,"(03 "3# 3/$ (5#10+3,#" #* *##1. 3,'$ 2&- &)-# &" ,"(03 " 3/$ (B#10+3 #" #*
TH#1-),>$ +)#31,"7 " 3/$ (&-38 B#O5- -($"3 ," /#0-$/#)1 (5#10+3,#" 2#0)1 ,'(); 3/&3 U(0@@)$-U
2#0)1 $%,-3 *#5 #3/$5 (5,683% T##1- " 3/$ (&3 3/&3 /&6$ 3,'$ & & -,7"F+&"3 ,"(03. #5 &3 )$&-3
& +&-$ '0-3 4% '&1$ *#5 2/; *##1 2#0)1 4% 1,:$5%"3 *5#' #3/$5 3,'$ ,"3%"-,6$ (5#+3$--3-8 X
7$"$5&). $'(,5,+&) ,1$"3,F+&3 #" #* 3/$ 5$)$6&"3 *&+3#5- *5# -0+ '#1$)- 2,)) 4% 1,E+0)3 7,6$" 3/$
/,-3#5,+&) 1&3&8
O *053/$5 +#'(),+&3,#" ,- 3/&3 1$'&"1 *#5 +$53&," 3;($- #* /#0-$/#)1 (5#10+3#" '&; /1&6%

+&"7$1 -, 7" F+&"3); 105,"7 3/,- 3,'$ ($5,#1 *#5 5$&-#"- 0"5$)&3%1 3# +/&"7$- " /[#0-$/#)1 3%+/H
"#)#7:8 C#>5JIXYYYN /& &570%$1 3/&3 1$'&"1 *#5 +)$&"),"$-- &"1 -&",3&3,#" #* *##1 "+5$&-$1 &- &
53$-0)3 #* >"#2)$17$ #* 3/$ 7$5' 3/$#5; #* 1,-$&-$ &"1 3/$ -04-$A0$"3 (04),+ /$&)3/ ,"3$56%$"3,#"- &"1
+&'(&,7"- #* 3/$)&3$ ","$3$$"3/ &"1 $&5); 32$"3,$3/ +$"305,$-8 O- -0+/. 1$'&"1 *#5 +)$&"),"$-- &"1
-&",3&3,#" J,"+)01,"7 *##1 (5$(&5&3#'N +/&"7$1. &"1 3/,- +#0)1 $%()&," 3/$ ,"+5$&-$1 /#05- -($"3
" H0-$#)1 (5#10+3,#°81L W, ))&5); 3$+"H)HT +&) +&"T$- ),>$ 5$*5,7$5&3,#" 2#0)1 /&6$ +/&"T$1
] 868&,)&4,),3;. 21+ ,3-$)* +H0)1 +/&"T$ 3/$ 3,'$ -($"3 +##>,"7 &"1 (5$(&5,"7 *##1. &)3/#07/ 3/$

XLW$$ c;,"73#" IKLKYN &"'1 a#7&" IXYY\. XYYIN *#5 '#5$ #' [#0-$/#)1 (S#10+3 #" #* *##1 " 3/$ (&-38

[Y\5$$724#1. $38 &)8 IXYYN &570$ 3/&3 3$+/"#)47,+8) +HI&'T$S *5S$1 24" *5#t' 3)'$ -($"3 #" [H0-$/#)1 +/H#5$-.
403 h#28&" JKLM[N "#3$- 3/&3 /#05- -($"3 #" /#0-$/#)1 +/#5$- "+5$&-$1 *5# \Y " 3/$ )&3$ ","$3$$"3/ +$"305; 3# \f
" 3/% $8&5); 32$"3,$3/ +$"305;. &"1 #'); 4$7&" 3# 1$+),"$ &*3$5 GG!IQ 2%)) &*3$5 3/$ 3,'$ ($5,#1 +#"-,1$5$1 /$5$8
c#21$" &1 D:$5 JKLLGN "#3$ 3/&3 U=/$ $6,1$"+$888,"1,+&3$- "# +)$&5 ),"> 4$32$$" 3,$H-&6,"7 &(().&"+$- &"1 3/$
3,8 -($"3 " HO-$2#5>8 13 -077%$-3- 3/&3 3/$ 1$+),"$ ," /#0-$245> followed 3/$ 1,:0-#" #* 3/$ '&," /#0-$/#)1
&(().&"+$- 4; & +#"-1$584)$ )&7. &1 3/&3 & 1$+),"$ " /#0-$2#5> 3,'$ 4$7&" #"); " 3/$ $&5); KLIY-8U J(8 [g.
$(/&- " #5,7,"&)N =/$ 5$)&3#"-/,( 4$32$$" +/&"7$- " I#0-$/#)1 (5#10+3#" 3$+/"H)#7.$- &'1 3,'$ 0-$ - -3)) &
-04e$+3 #* 1$4&3$ " 3/$ ),3$5&305%$8

(KW' 3/ JKLLGN. *#5 $%&'()$. -/#2- 3/&3 +)#3/,"7 $%($"1,305%- *#5 #3/$5- 2$5$ ,"6$5-$); 5$)&3$1 3# *$53,),3;. 403
*#5 '$" 3/$; 2$5% ,"685,&"38

X1+ 3/,- 2$5% 350$ ,3 2#0)1 /&6$ 3# /#)1 3/&3 (##5$5 /#0-$/#)1- 2#0)1 0-$ 3,'$ 3# -04-3,303$ *#5 $%($"1,305$
#5$ 3/&" 2$&)3/,$5 /40-$/#)1-Q *#5 $%&'()$. /S #((#530",3; +#-3 #* 3'$ - JH2$5 *#5 (##585 /40-$/#)1-8 JO)-#
"#3$. [H2$685. 3/&3 +#'-0'(3#" *H#5 [HO-$/#)1- +#0)1 "#3 4 $A0&3SL 2,3/403 &" ,"6$5-$ 5$)&3,#"-/,( 43328$" 3,'$
(03 &"1 "+#'$ -"+$ $%($"1,305$ "+5$&-$- 2,3/ "+#'$8N  O- -0+/. 3/$ 5$-0)3- ," =&4)$ f 2#0)1 /&6$ 3# -/#2
3/83 $%($"1,305$ #" *##1 &"1 +)#3/,"7 2#0)1 1$+5$&-$ 2,3/ [H0-$/#)1 -, @$ '#5$ *#5 (##5$5 /#0-$/#)1- 3/&" 2$&)3/,$5
[HO-$1#)1-2 =&4)$  -1#2- $%&+3); 3/$ #((#-,3$8

([ c#21$" &"1 D:$5 JKLLGN "#3% 3/&3 UG&-/,"7 '&+/,"$- 1,1 "#3 -&6$ 3,'$ -,"+$ +)#3/$- 2$5$ 2&-/$1 '#5$ #*3$"8

Z&+00' +)$&"$5- 2$5$ 0-$1 3# +)$&" i##5- '#5$ *5$A0$"3)8U J(BNgN. &"1 3/,- - +#"--3%"3 2,3/ C#>5d- IXYYYN
&570'$"3 3/&3 3/$ #0-$/#)1 (5$*$5$"+$- *#5 +)$&"),"$-- +&"T$1 2,3/ [#0-$/#)1 3$+"#)#T:8

XK



1,5$+3#" - "#3 +)$8&58 I* (5$*$5%"+$- &"1 3$+/"H)#7; 2$5% +/&"7,"7 -,'0)3&"$#0-);. ,3 2,)) 4% 1,EH
+0)3 3# +#"-350+3 3/$ (5#($5 +#0"3$5*&+308&) "$$1$1 3# $-3,'83%$ 3/$ )&4A#5 -&6,"7- 3/&3 3$+/"H)#7,+&)
+&"7$ A5#07/3 3# 3/$ #0-$/#)18  OH5 $%&'()$. 1$+#(#-,"7 3,'$ -($"3 #" *##1 2#0)1 /&6$ 3#
-$(&5&3% #03 3/$ ,"+5$&-$1 3,'$ -($"3 #" *##1 (5$(&5&3,#" J-&",3&3,#'N. +/&"7$- " 3/$ &6&,)&4,),3;
#OH#]-, &1 "$2 (S#10+3#" 3$+"#)#T,$-. &"1 3/,- 2,)) 4% 1,E+0)3 7,6$" 3/$ ),',3- #* /,-3#5,+&)
1&3&8 1#3 43,7 &4)$ 3# -($+,%; &" $(,5,+&)); 75#0"1$1 '#13) #* /#'$ (5#10+3#" 3/&3 2#0)1
S5 (#5&3$ 35+ HHT, +&) +H&'TS. 3,5 0-$. &"1 +/&"7,"7 (5$*$5%"+$- ,- 0"*#530"&3$Q -0+ & '#1$)
2#0)1 &))#2 0- 3# '&>$ -($+,F+ 23)*&5$ +8&)+0)&3,#"- 48&-$1 O(#" 3/$-$ +/&"7,"7 $+#"#,$- #* -+&)$8

O"#3/$5 (#--,4,),3; ,- 3/&3 3/$ c&53$" '#19) ;,$)1- (5$1,+3,#"- 2/,+/ 1# "#3 7$"$5&),@$ 3# 3/$
H5$ 318" I2#HTH#L +8&-$8  c#3/ B#5#2,3@ IXYYXN &"1 V&" &"1 Z$5"#" IXYY[N '&>$ (#,"3- &)#'7
3/,- 1,'$"-#". 403 S$&3#" &"1 P&%-#" IXYY[N 5$*#5'0)&3$ 3/$ c&53$" '#1$) 3# ,"+)01$ '0)3,0$
TH##1- &"1 -3,)) 7$"$5&3% 3/$ -&'$ (5$1,+3,#"- 5ST&51L,"7 $+#"#,$- #* -+&)$ " *##18V,4-#" IXYYXN
&"1 V,4-#" &"1]," IXYY"N /&6$ -077$-3$1 3/&3 '$&-05$'$"3 $55#5 $%()&,"- & (#53,#" #* 3/$ U*##1
(0@@)$U 5$-0)3. &"1 3/$; &570% 3/&3 3/$ (5#4)$' )&; ," 3/$ 5$+&)) '$3/#1 0-$ 4; $%($"1,305$ -056$;-8
W;-3$'&3,+ '$&-05$'$"3 $55#5 ," *##1. [#2$6$5. -$$'- 0"),>$); 3# $%()&," 3/$ 35%"1 ," 3/$ *##1
+&)$ $+#"#, $-3,83%- -,"+$ &) #* 3/$ 53+&)) $6,1$"+$ I#5 *##1l &"1 #3/$5 ,38-N &5$ '$&-05$1
&3 3/$ -&'$ 3,$8 1"13$1. $63" &*3$5 +#55$+3,"7 *#5 '$&-05$'$"3 $55#5 " +#"3$'(#585; -056;-.
V,4-#" &1 ] F'1 3/&3 3/$ *##1-1&5$ - -3,)) "$7&3,6$); 5$)&3$1 3# /#0-$/#)1 -,@$8 W,',)&5);
V&51$- &"1 W3&5@%$+ JXYYYN 0-$ (&"$) 1&3& &"1 +#'F5' 3/&3 3/$ *##1-/&5% ,- "$7&3,6%); 5$)&3$1 3#
I#0-$/#)1 -, @$8

S$&3#" &"1 P&%-#" JKLLMN "#3%$1 3/&3 3/$ 0",3&5; "&305$ #* 3/$ c&53$" #19) 1,1 (#-$ -#$
(5#4)$'-. 403 3/&3 & +#))$+3,6$ '#1$) 2&- "#3 & ),>$); -#)03,#" 3# 3/$ U*##1 (0@ @)$8U G/,)$ -($+,*;,"7
& *0)); &53,+0)&3$1 +#))$+3,6$ '#13) ,- 45:#"1 3/$ -+#($ #* 3/,- (&($5. 3/$5$ ,- & 2&; #* 3$-3,"7 -#'$
#* 3/$ 7$"$58) *$&305%- #* & +#))$+3,6$ &((5#&+/8 WO((#-$ 3/&3 $6%$5; ,"1,6,208)#"); $&3
MH#1- " Fp. & -04-$3 #* &) (#--,4)$ *##1F8 V,6$" & (&53,+0)&5 1,-35,403#" " 3/,- $"1#2'$"3

[95$83#" &1 P&%-#' JIXYY[N 7,63 3/$ 7$'$5&)@&3#'8 T&3/$5 %1&" %@f)’”] (610 +ers) >

(1= 2520 (1 erp). 318 "$2 #S0)&3H 4SS Gleaterr) — L= gt (e >

S Ee ([1-%@5” —5) 2135% & - 3/% 2$,7/381 &B$S&TS #* 3I$ $+H; #* -+&)$ *&+345- *#5 &) "#'H
k#f

HH#1- &"1 €y, - /S +#($"-&3%1 $)&-3,+,3; #* *##1 1$'&"1 2,3/ 5$-($+3 3# 3/$ (5,+$ #* "#"##1k8 =/$ -0"&3,#"
'$&-05%- 3/$ "$3 ,"+5$&-$ #5 1$+53&-$ ," *##1 1$'&"1 +&0-$1 4; -04-3,303,#"- &'#"7 3/$ "#"*##1- 2/$" [#0-$/#)1

- @% ,"+53&-$-8 =/$; *053/$5 "#3$ 3/&3 U,3 ,- /&51 3# 3/,"> #* 3/,- k&11,3,#'&)| 3$5' & (5#6,1,"7 & 5%-#)03,#" #* 3/$
(0@@)$8U J(8 K[MYN

XX



#6$5 ,"1,6,10&)- J$6$" &))#2,"7 *#5 #'$ 3# 4% +#55$)&3$1 2,3/ *&',); 4&+>75#0"1N )&57$5 /#0-$/#)1-
2#0)1 1&6$ & -'&))$5 -$3 #* (#3$"3,&) *##1- 3# $&3 * 3/$; '0-3 +#"-0'S *##1- " NI'F; 8 =-
U$&3,"7 &3 3/$ ,"3$5-$+3,#" #* 1$-,584)$ *##1-U 2#0)1 4$ & -#)03,#" 3# 3/$ (0@ @)$ ,"-#*&5 &- )&57%5
J#0-$I#)1- 2#0)1 /&6% ,"+5$&-$1 $9%($"1,305$- #" *##1 -3&()$- J2/,+/ &5$ &5708&4); ‘#5$ &(($&),"7
3# #5$ ($H)S & 29)) &- 4$,"7 +/$&($5 3/&" #3/$5 *##1 ,35-N &"1 )#2$5 $%($"1,305%- #" '#5%
$%#3,+ *##1-. 2/$5$ 38&-3%- &5$ ),>$); 3# 1,:$58 I* "#3. 3/$ (), +&3#"- #* & +#))$+3,6$ &((5H&+/
2#0)1 4% -,')&5 3# 3/#-$ #* 3/$ c&53$" '#1$). 2/$5$ )&57$5 /#0-$/#)1- 2#0)1 /8&6$ )&57$5 *##1
$9%($"1,305%$- 3# &++#'#18&3$ & 75$&3$5 "0'4$5 #* 1,$3&5; 3&-3%-8 " 1$'&"1 $A0&3#"- $-3,'&3%1
“#5 -3&()$ *##1- J$878 45$&1. ')>. i#05. $3+8N. ,3 -3,)) /$)1 3/&3 )&57$5 /#0-$/#)1- /&1 }#2$5 ($5
+&(,3& $%($"1,305%- #" -3&()$ *##1- 3/&" -&))$5 /#0-$/#)1-8 O"#3/$5 (#--,4)$ 2&; #* )##>,"T &3
3/$ (0@@)$ 2#0)1 4% 3# $-3,'&3%$ 3/$ 1$'&"1 *#5 +&)#5,$-. 2/,+/ 2#0)1 4% & '#5% 1,5$+3 '$&-05%
# +#"-0'(3,#" 318" *##1 $%($"1,305$8 63" )##>,"7 &3 +&)#5,$- 3/$ ($5 +&(,3& +#"-0'(3#" #*
+&)#5,$- 1$+),"$- 2,3/ [#0-$/#)1 - @$. &"1 $6$" )##>"7 &3 3/$ -1&5$ #* +&)#5,$- 1$6#3SL 3# +/$&(
-3&()$- 3/$ $:$+3 #* [#0-$/#)1 -, @S #' +#'-0'(3,#" 2&- "$7&3,6$8

=/,- > &3 1,-3#5,+&) $6,1$"+$ /& -/&5($"$1 3/$ *#+0- #* [#2 3/$ (0@@)$ '&; 4% 53-#)6$1
3I$#5$3,+8&)); 4; +#"-,1$5,"7 [#0-$/#)1 (5#10+3 #" ‘#1$)- *#5 *##18 =$-3,"7 -0+/ '#1$)- $'(,5,+&)):.
1#2$6$5. 2,)) 4% 1,E+0)3 &- 3/$5$ ,- -,7",F+&"3 $6,1$"+$ 3/&3 4#3/ 3$+"#)#T; &"1 (5$*$5$"+$- 2$5$
),>$); +&"7,"7 #6$5 3/,- 3,'$ ($5,#18 13 - &)-# 0"+)$&5 2/; & #1$) - "$+$--&5; *#5 *##1. 403
3/$ c&53%" '#1$) -0E+$- 3# $%()&," +)#3/,"7. $"3$53&,"$"3. &"1 /#0-,"7 $%($"1,305$-8 0)) 3#)1.
3/1$ Ur##l (0@ @)U 5$'&,"-. &"1 3/$ $%,-3,"7 $%()&"&3,#"- *#5 3/$ (0@@)$ 1# "#3 -A0&5$ 2,3/ 3/$
1,-3#5,+&) $6,1$"+$8

6 Conclusion

1% )&57$5 /H0-$/H#)1- +&" 4% 28)*&5% SA0&3SL 3# -'&))$5 /HO-$/#)1- &3 JH2$5 ($5 +&(,3& $%($"1,305%-
3/$" [HO-$/#)1 $+H"H S #* -+&)$ &5$ '(#53&"3 *#5 '$&-05,"7 ),6,"7 -3&"1&51-8 63" #5$.
2% 24#0)1 "$$1 3# >"H2 [#2 3/$-$ $HH $- #* -+8)$ /&6$ +/&"T$1 3# &++05&38); '$&-05$ ),6,"7
-38"1&51- #6$5 3,$8 =/, (&($5 (5#10+$1 3/$ F5-3 +#(&5&4)$ /,-3#5,+&) $-3,'&3%- #* [#0-$/#)1
[ g#5 $%&'()$. ," KMMM 3/$ $:$+3 #* /#0-$/#)1 -, @$ #" 3/$ "0'4$5 #* +&)#5,$- JHYBKIN? *50,3- &"1 6$7$3&4)$- JHYSY N?
#,)-. *&3-. &"1 -07&5- JHY8KLN? '$&3- JHY8Y~N? &"1 +$5%&)- JHYBYXN. 2$5% &)) "$7&3,6$8 "6%" 2/$" )##>,"7 &3 3/$ -/&53$

#* 3/$ 1,$3 +#',"7 *5#' +&54#/;15&3%- J2/,+/ &5% 5$)&3,6%); +/$&(N. 3/$ $:$+3 #* /[#0-$/#)1 -, @$ 2&- "$7&3,6% JHYBY[N8
W$$ a#78&" IXYYIN *#5 $-3,'&3%- #* [#0-$/#)1 -, @%d- $:$+3 #" +&)#5,$ +#"-0'(3,#"8

X



SHEH S #* +8)$ " &" &333$'(3 3# 1#+0'$"3 35$"1- " $+#'# $- #* +&)$ #6$5 3,'$8 =/,- >
&3 3/$ (&-3 /&~ -1#2" 31&3 -+&)$ $+#'#,$- " 3/$ [#0-$/#)1 +/&"T$1 -, 7" F+&"3); #6$5 3,'$8

=/$ (&-3. /#2$6$5. 1#$- "#3 5$-#)6$ 3/$ $(,5,+&) (0@@)$- 2,3/ #0-$/#)1 -+&)$ $+#'#,$-8
h#'750$"3 2,3/ +#"3$'(#5&5; 5$-0)3-. *##1 $%($"1,305$ ($5 +&(,3& 1$+5$&-$1 2,3/ /#0-$/#)1 -,@$
" 3% (&-3. &)3/#07/ 3/$ +#"1,3 #"- 2/$534; *##1 $%($"1,305$ -/#0)1 ,"+53&-$ 2,3/ #0-$/#)1 -, @%
2$5$ -35#'7$-3 ," 3/$ (&38 G/,)$ 3/$ U##1 (0@@)$U 5$'&,"-. 3/$ 3,'$ 35$"1 5$6$&)- 3/&3 *##1
1&- "#3 4$/86$1 " &"; --35'&3,+ *&-1#" " 3I$ (&-3. &"1 3/&3 3/$5$ 2$5$ *$2$5 -+&)$ $+#"#',$-
SOH#L " 3I$ (&3 3/&" &3 (5$-$"38  =/$ 5$-0)3- /$5$. 2/$" +#4,"$1 2,3/ 3/$ +5#--H+#0"35;
$6,1$"+$ #* S$&3H" &"1 P&Y-#". +&-3 -$5,4#0- 1#043 #" 3/$ (#--,4,),3; 3/&3 *##1 2&-. #5 2,)) 4$ "
3/$ *0305$. & (5,683 7##1 +#'-,-3$"3 2,3/ 3/$ (5$1,+3,#"- #* 3/$ c&53$" '#1$)8 C#5$ 35#04),"7.
3/$ $%,-3,"7 $9()&"&3,#"- *#5 3/$ U*##1 (0@ @)SU 1# "#3 $%()&," 3/$-$ /,-3#5,+&) 5$-0)3-Q & -0+/. 3/$
U##1 (0@ @)3$U .- #"); '&1$ '#5$ +#'(),+&3$1 4; J#H#>,"7 ,"3# 3/$ (&-38 R"),>$ *##1 $%($"1,305%-.
H#3/,"7 &"1 $"3$538,"'$"3 4$/&6$ ," & '&™$5 '#5$ +#"-,-35"3 2,3/ 3/$ '#1$) *#5 (5,6&3$ T##1-.
2/$5% +)#3/,"7 &"1 $"3$53&,"$"3 $%($"1,305$- ,"+5$&-$1 2,3/ #0-$/#)1 - @$8 =/$ (5$1,+3,#"-
#* 3I$ '#1$) *#5 (04),+ T##1- #)1- *#5 3/$ (&3 & 2$))8 B#0-,"7 $%($"1,305$- 1$+5$&-$1 2,3/
HO-$I#)1 -,@% " 3/$ (&-38 W,',)&5); HO-$/#)1 $+#"#.$- #* -+8&)$ 6&5,$1 2,3/ HO-$/#)1 "+#'$
&3 $6$5; (#,"3 ," 3,'$. &"1 3/$ -)#($ #* 3/&3 5$)&3,#"-/,( +&"T$1 #6$5 3,'$ &- 2$))8

=/$ /,-3#5,+&) $-3,&3%- #* [HO-$/#)1 -+&)$ $+#"#.$-. &"1 3/$ 3,'$ (&33$5"- 3/$; -077%$-3.
-/#0)1 +&0-$ 0- 3# 5$3/,"> #05 "#3,#"- #* [#2 3# 1$3$+3 &"1 '$&-05% /#0-$/#)1 $+#"#,$- #* -+&)$8
G/,)$ 3/$ 3/$#5$3,+&) +#'1,3,#"- &5$ '$3 #5$ ," 3/$ (&-3 3/&" 3#1&; 3/$ 5$-0)3- *#5 *##1 #6$ ,"
$%&+3); 3/$ #((#-,3% 1,5$+3,#'8 W3&"1&51 &((5#&+H$- -0+ &- /#0-$/#)1 (5#10+3,#" *0"+3 #"- &"1
3,'$ 0-$ &5% &335&+3,6$ ,1$&-. 403 2$ 2,)) "$$1 3# -A0&S$ -0+ "#3,#"- 2,3/ 3/$ /,-3#5,+&) 5$+#51.
21+l - '#5% 1,E+0)3 3/&" ,3 '&; F5-3 &(($&58 95 $%&'()$. $)$+35,F+&3,#" #* 3/$ [#0-$/#)1 /&1
A#3] "+#'$ &"1 -04-3,303,#" $:$+3- 2,3/ 5$-($+3 3# 3,'5. &"1 2$ 2,)) "$$1 3# -$&5+/ 3/$ "8&5583,6%
5$+#51 '#5$ +&5$*0)); 3# +#"-350+3 &++05&3$ #1$)- #* #0-$/#)1 4$/8&6,#5 ," 3/$ (&-38 =/,- &6$"0$
#* 5$-$85+ -$$'- '#-3 (5#,-,"7. &"1 -3,)) 7,6%- 0- /#($ 3/&3 3/$ (&-3 /#)1- 3/$ >$; 3# -#)6,"7 3/$
(53-$"3 (0@@)$ #* [#0-$1#)1 -+&)$ $+#'#',$-8

Xg



References

kKI O70,&5. C&5> &"1 "5,> B05-3 JXYY\N8 Uh#"-0'(3,#" 6$5-0- "%($"1,305%8rnal of Political
Economy KK[ J\Nb LKLHLgM8

kXl 070,&5. C&5> &"1 '5,> B05-3 JXYYN8 Ua,*$+;+)$ P5,+$- &"1 P5#10+3,#"8U S#53/A#,¢7-
ican Economic Review8

K[l c&53%". O"3#" P8 JKLfgN8 U9&',); h#'(#-,3,#". P5,+$- &"1 "%($"1,305% P&33%$5"-8U ," P$3$5
'8 B&53. V#51#" C,))-. &"1 _#/I" G/,3&>$5. $1-8 Econometric Analysis for National Planning8
a#"1#"b c033$52#53/-8

kgl ¢)0"1%)). T,+/&51 G8. C&53," c5#2","7 &"1 1&" 08 h5&2*#51 JXYY[N8 Ul#"(&5&'$35,+ 73)
h056%- &"1 T$6$&)$1 P5$*$5%$"+$Btbnometrica "K IKNb XY\HXgY8

K\ c#21$". WO$ &1 06"$5 D:$5 JKLLGNS UB#0-$/#)1 O((),&"+$- &"1 3/$ R-$ #* ='$b =/$ R",3$1
W3&3$- &"1 ¢5,3&," -,"+$ 3/$ KLXY#Bdnomic History Review g™ JgNb "X\H gM8

kfl c;,"73#". C&57&5%$3 98 JKLKYMBmestead: The Households of a Mill Town8 P/)&1$)(/,&b
G8C8 9%)) h#8

k" h&53%$5. WO-&" ¢8. W+#33 W,7'0"1 V&53"$5. C,+/&$) T8 B&,"$-. O)&" a8 D)-3%&1. T,+/&51
WO03+/. &"1 V&6," G5,7/3. $1-8 IXYY{INBstorical Statistics of the United States8 1$2 j#5>b
h&'45,17% R",6$5-,3; P5%--8

KMI h#-3&. S#5& a8 JKLLLN8 UO'$5,+&" a,6,"7 W3&"1&51-b '6,1$"+$ *5#' T$+5$&3,#"&) %($"1,H
305%-8U Ic'T G#5>,"7 P&($5 1#8 ~"KgM8

KLl h#-3&. S#5& a8 JXYYKNS8 U’-3,'&3,"7 T$&) !"+#'$ " 3/$ R",3%1 W3&3%$- *5#' KMMM 3# KLLgb
h#55%$+3,"7 hP! ¢,&- R-,"7 ™73%) h056%-8U Journal of Political Economy KYL JINb KXMMHK[KY8

KKYI h#2&". TO3/ W8 JKLM[MNBre Work for Mother8 1$2 #5>b c&-,+ c##>-8

KKKI S$&3#". O"70- JKLL"N®e Analysis of Household Surveys: A Microeconometric Approach to
Development Policy8 c&)3,'#5%$. CSb _#/"- B#(>,"-8

KKXI S$&3#". O"70- &"1 _#/" C0%$))4&0%5 JKLMHN8nomics and Consumer Behavior8 1$2 #5>b
h&'45,17$8

KK[l S$&3#". 0"70- &"1 h/5,-3,"& P&%-#" JKLLMN8 U +#"#'$- #* W+&)$. B#0-$/#)1 W,@$. &"1 3/$
S$'&"1 *#5 HW#18U Journal of Political Economy KYf J\Nb ML"HL[Y8

kKgl S$&3#". 0"70- &"1 h/5,-3,"& P&%-#" JXYY[N8 U"7$)d- G/&30 O T$-(#"-$ 3# V&" &"1 Z$5H
"#"'8U Journal of Political Economy KKK JINb K[*MHK[MK8

KK\ *-3$-. "07$"& &"1 c# B#'#5$ JKLL\N8 UP&53,&) T$75%--#" R-,"7 D"$ 1$&5%$-3 I$,7/4#58U
R"(04),-/$1 C&"0-+5,(3. P5,"+$3#" R" 6$5-,3:8

KKfl V&51$-. 95&"+#,- &"1 h/5,-3#(/$ W3&5@$+ IXYYYNS U +#"#',$- #* W+&)$ &"1 9##1 h#'-0'(3,#"b
O T$&((5&,-&) #* 3/$ S$&3#"HP&Y%-#" P&5&1#%8U G#5>,"7 P&($5 1#8 XYYYHYM. ="OC. R",6$5-,3;
#* P&5,- |. P&"3/$#" HW#54#"$8

X\



KKN V&". a, &"1 Z,+3#5,& Z$5"#" IXYY[N8 U=$-3,"7 3/$ c&53%" C#1$) #* +#"#$- #* W+&)$ "
B#0-$/#)1 h#"-0'(3,#"b =#2&51 T$-#)6,"7 & P&5&1#% #* S$&3#" &"1 P&%-#"8Wournal of
Political Economy KKK JINb K[fKHK[*8

KKMI V,4-#". _#/" IXYYXN8 UG/; S#$- 3/$ "73$) C$3/#1 GHE>0 GH#1 SH&"L. "+#'#' $- #* W,@$
&"1 B#0-$/#)1 W056$; C$3/#1-8Wzford Bulletin of Economics and Statistics g JgNb [gKH[\L8

KKLI V,4-#". _#/" &"1 c#"77$0" ],;' IXYY~N8 UC$&-05$'$"3 55#5 " T$+&)) WO056%;- &"1 3/$
T$)&3#"-/,( 4$32$$" B#0-$/#)1 W,@$ &"1 9#1 S$'&"18UAmerican Journal of Agricultural
Economics ML JXNb g"QgML8

kXYl V#5'&". G))),& C8 JKLMN8 U=5,+>- 2,3/ R3,),3; 90"+3,#"-8U ," C8_8 O53,- &"1 O8T8 I#4&;.
$1-8.Fssays in Economic Analysis: Proceedings of the 1975 AUTE Conference Sheffield. h&'H
45,17$b h&'45,17$% R",6$5-,3; P5%$--8

kXKl V5$$"2##1. _$5%';. O"&"3/ W$-/&15, &"1 C$/'$3 j#50>#7)0 IXYY\N8 U™7,"$- #* a,4$5&3,#"8U
Review of Economic Studies "X JKNb KYLHK][[8

kXXl V5#"&0. TO4$" &"1 S&",$) B&'$5'S-/ IXYYIN8 U=,'$ 6-8 V##1-b =/$ Z&)0$ #* C$&-05,"7
B#0-$/#)1 P5#10+3,#" =$+/"#)#7,5-8WReview of Income and Wealth \X JKNb KHKf8

kX[l V5#"&0. T0O43$" &"1 S&",$) B&'$5'S-/ IXYYANB U=/$ S$'&"1 *#5 Z&5,$3;b O B#0-$/#)1 P5#H
10+3,#" P$5-($+3,658U 9#53/+#',"7 Review of Economics and Statistics

kXgl B&',)3#". c50+$ G8 JXYYKNS8 UR-,"7 ""7$)d- a&2 3# "-3,'&3$ hP! c¢,&-8WUmerican Economic
Review LK J[Nb fKLHf[Y8

KX\l B#5#2,3@. O"15%$2 G8 IXYYXN8 UB#0-$/#)1 W,@$%$ &"1 3/$ S$'&"1 *#5 H##1b O PO@@)$ T$-#)6$10U
R"(O4)1_/$1 C&"O'+5,(3. R",6$5_’3; #* 05>&n_&_8

kXfl a$24%$). 053/05 JKLM\N8 UO R",F$1 O((5#&+/ 3# !"+#5(#5&3,"7 S$#75&(/,+ &"1 D3/$5 ":$+3-
I"3# S$'&"1 W;-3%'-8U  Review of Economic Studies \X JKNb KHKM8

KXN a#7&". =5$6#" S8 IXYY\N8 U=/$ =5&"-*#5'&3,#" #* BO"7$5b =/$ S$'&"1 *#5 h&)#5,%- P&-3
&"1 P5%$-$"38U Ic'T G#5>,"7 P&($5 1#8 KKMN\g8

KXMI a#7&". =5$6#" S8 IXYYfN8 UI035,3,#" &"1 G$))Hc$,"7 ," 3/$ a&3$ 1,"$3$$"3/ h$"305.BWrnal
of Economic History ff IXNb [K[H[gK8

kXLI C#;>5. #3$) IXYYYN8 UG/; dC#5% G#5> *#5 C#3/$50d |"#2)$17$ &"1 B#0-$/#)1 c$/&6,#5.
KMAYHKLg\8Wurnal of Economic History fY JKNb KHgK8

K[Yl C0$))480$5. #/" IKLMNS U=$-3,"7 3/$ c&53$" C#1$) #* BHO-$/#)1 h#"-0'(3#" “:$+3- &"1
3/$ h#-3 #* h/,)15%$"8U Economic Journal M"b gfYHgM"8

KKI 19)-#". _0),$ 08 JKLMMN8 UBHO-$/#)1 “+#"# $- #* W+&)$ " h#"-0'(3.#'b =/$#5; &"1 “6,H
1$"+$8Wconometrica \f IINb K[YKHK[Kg8

KIXI |, +#)#". 8 a$#'&51 JKLMNS UO((5&,-8) #* S,:$5$"3 C$3/#1- #* *-3,€3,"7 A0,68)$"+$
W+&)$- &"1 =/$,5 T$-0)3-8Revicw of Income and Wealth XX JKNb KHKK8

K[[| DE+%$5. a&25%"+$ B8 JXYYfN8 U=/$ O"'0&) h#"-0'$5 P5,+$ !"1$% *#5 3/$ R",3$1 W3&3$-. KMgH
XYY\8U C$&-05,"72#53/8+#' J1&3& -$5,$- &3 /33(bnn2228'$&-05,"72#53/8+#'n0-+(,NN8

Xf



k[gl D)"$;. C&53/& a8 JKLLKNBuy Now, Pay Later: Advertising, Credit, and Consumer Durables
in the 1920s8 hi&($) B,)). Ihb R",6$5-,3; #* 1#53/ h&5#),"& P5%--8

KN P$58&),. 951$5,+# IXYYKNS U=/$ WS+#"1 "7$) a&2 &"1 +#"# $- #* W+&)$b O" '(,5,+&) PO@@)$
3# 4% T$-#)6$18U h$"35$ *#5 BHO-$/#)1. I"+#'$. a&A#05. &"1 SSHTS&(/,+ +H#'# +- GH#5>,"7
P&($5 I#8 XM. R",6$5-,3; #* =#5,"#8

K[fl P$5&),. 9%1$5,+# IXYYXN8 UW#'$ h05,#-,3,%- &4#03 3/$ ""7$) C$3/#1 3# "-3,'&3% "A0,6&)$"+$
W+&)$-8tkonomics Bulletin g JLNbU KH"8

k[M P,-3&*$55,. a0,7,. =#11 W+/#$))'&" &"1 C,+/$)$ =$53,)3 IXYY\N8 UB#0-$/#)1 W,@$ &"1 3/$ S$H
'&"1 *#5 P5,6&3$ V##1-8U R"(04),-/$1 C&"0-+5,(3. W3&"*#51 R",6$5-,3;8

KIMI P#))&>. T#4$53 O8 JKLLLN8 UI#3%- #" =,'$ R-88hthly Labor Review KXX JO070-3Nb "HKKS8

K[LI P#))&>. T#43$53 08 &"1 =$55%"+$ _8 G&)$- JKLALN8 UGS$)*&5%$ h#'(&5,-#"- &"1 "A0,6&)$"3 W+&)$-8U
American Economic Review fL JC& Nb XKfHXXKS

kgYl P#))&>. T#4$53 O8 &"1 =$55%"+$ 8 G&)$- JKLMYN8 Uh#'(&5,-#" #* 3/$ p0&15&3,+ %($"1,H
305 W:-3$' &"1 =5&"#7 S$E&"1 W:-3$- 2,3/ 0)355"&3,63 W($+ F+&3,#"- #* SSHTE&(/,+
*:$+3-8U Econometrica gM J[Nb \L\HfKX8

kgKl P#))&>. T#4$53 08 &"1 =$55$"+$ 8 G&)$- IKLMKNS US$#75&(/,+ 2&5,&4)$- " S$'&"1 0"&);-,-8U
Econometrica gL JINb K\[[HK\\K8

kgXl WH#$))'&". =#11 &"1 C,+/$)$ =$53,)3 IXYY~NS U9&',),$- & T##"&3$-b h/&"7$- " RW B#0-$H
1#)1 W,@$ *5# KM\Y 3# XYYY8U R"(04),-/$1 C&"0-+5,(3. h)$-#" R",6$5-,3;8

kg[l W',3/. S&"$) W8 JKLLGN8 qO B,7/$5 p0&),3; #* a,*$ *#5 Gl#t'o C#O3/- 3# 9$$1 &"1 h)#3/$-
3# G$&5 " 3/$ 9&')),$- #* a&3% |,"$3$$"3/HN$"305; O'$5,+&" G#5>$5-8r Journal of Family
History KLb KHI[[8

kggl Z$5"#". Z,+3#5,& JIXYY\N8 UOGH#1 %($'1,305$. O##1 P5$(&5&3#" ='$. &'l B#HO-$/#)1
S S #F WH&)$8U R"(04),-/$1 C&'0-+5,(3. 9&/,#" 1"-3,303$ #* =$+/"#)#7;. W3&3$ R",H
6$5-,3; #* I$2 j#5>8

kg\l R",3%1 W3&3%- c053&0 #* a&4#5 W3&3,-3,+- JKIMMNBok of Labor Statistics: 1950 Edition8
c0))$3," I#8 KYKf8 G&-/,"73#". S8h8b V#63$5"$"3 P5,"3,"7 DE+$8

kgfl R",3%1 W3&3$%$- S$(&53'$"3 #* a&4#5 JKLMING of Living of Industrial Workers in the United
States and Furope 1888-1890. ICPSR 7711. O™ O54#5. Clb 1"3$5H0",6%$5-,3; h#"-#53,0' *#5
P#),3,+&) &"1 Wi+,&) T$-$85+/8

kgl R",3$1 W3&3%- S$(&53'$"3 #* a&4#5 JKLMING of Living in the United States 1917-1919.
ICPSR 8299. O" O54#5. Clb I"3$5H0",6$5-,3; h#"-#53,0' *#5 P#),3,+&) &"1 W#+,&) T$-$&5+/8

kgMl R",3$1 W3&3%- S$(&53'$"3 #* a&4#5 &"1 R",3$1 W3&3$- S$(&53'$"3 #* O75,+0)305% JKLMLNS
Study of Consumer Purchases in the United States, 1935-1936. ICPSR §908. O™ O54#5.
Clb I"3$5H0",6$5-,3; h#"-#53,0" *#5 P#),3,+&) &"1 W#+,&) T$-$&5+/8

kgLl j&3+/$2. O1#",- JKLLAN8 UO" )$'$"3&5; -3,'&3#5 #* 3/$ P&53,&) a,"$&5 C#13%)8kkonomics
Letters \"b K[\HKg[8

X/\



7 Appendix

7.1 Notes on the Theory of Household Economies of Scale
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3/$5$ 24#0)1 4$ "# $+H'H $- #* -+&)$. 2/$5%&- 0 € (0, 1) 3/$5$ 2#0)1 4% $+#"# $- #* -+&)$8 D"$
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0 3/$ 75$&3$5 3/$ /HO-$/H)1 -+&)$ $+H"H# *#5 3/&3 (&53,+0)&5 TH##18 G$ +&" 3/,"> #* ,"3$75&3,"7
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7.2 Data Appendix
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Figure 1

Engel Measures of Economies of Scale
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Table 1
The Effect of Household Size on Food's Share of the Budget 1888-1935

Method 1888 1917 1935
Linear (OLS) -0.023 -0.091 -0.040
(5.6) (32.39) (3.36)
Fourier -0.022 -0.089 -0.051
(5.16) (31.67) (4.32)
First Differencing -0.026 -0.090 -0.054
(6.27) (31.97) (4.27)
v -0.024 -0.083 -0.038
(5.67) (28.33) (3.06)
N 6809 12817 3534

Note:

Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to food.
Each entry comes from a separate regression that includes the log of per capita expenditure,

the fraction of the household employed, the state of residence, the industry of the household head,
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.

See section 3 of the text for details on each estimation procedure (method).



Table 2
The Effect of Household Size on Food's Budg_;et Share by Consumption Type 1917-1935

Food at Home Food Away from Home
I Il 11 v

Method 1917 1935 1917 1935
Linear (OLS) -0.097 -0.046 0.006 0.008
(34.35) (4.5) (5.84) (2.39)

Fourier -0.096 -0.044 0.007 0.008
(33.72) (4.32) (6.08) (2.27)

First Differencing -0.096 -0.035 0.006 0.006
(33.83) (3.23) (5.62) (1.65)

v -0.089 -0.053 0.007 0.010
(30.36) (5.07) (5.94) (2.77)

N 12817 3534 12817 3534

Note:

Each entry is the coefficient estimate for the log of household size for that method, year pairing.

The dependent variable in each regression is the share of household expenditure devoted to food at home (I-Il)
and away from home (llI-IV).

Each entry comes from a separate regression that includes the log of per capita expenditure,

the fraction of the household employed, the state of residence, the industry of the household head,

and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.

See section 3 of the text for details on each estimation procedure (method).



Table 3
The Effect of Household Size on CIothing_;'s Share of the Budget 1888-1935

Method 1888 1917 1935
Linear (OLS) 0.068 0.040 0.029
(21.78) (17.83) (5.23)
Fourier 0.069 0.044 0.028
(21.78) (19.31) (4.96)
First Differencing 0.063 0.048 0.028
(19.87) (21.31) (4.91)
v 0.082 0.049 0.035
(24.91) (20.99) (6.08)
N 6809 12817 3534

Note:

Each entry is the coefficient estimate for the log of household size for that method, year pairing.

The dependent variable in each regression is the share of household expenditure devoted to clothing.
Each entry comes from a separate regression that includes the log of per capita expenditure,

the fraction of the household employed, the state of residence, the industry of the household head,
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.



Table 4
The Effect of Household Size on Entertainment's Share of the Budget 1888-1935

Method 1888 1917 1935
Linear (OLS) 0.007 0.004 0.005
(5.75) (9.63) (1.93)
Fourier 0.006 0.004 0.005
(5.1) (10.0) (1.94)
First Differencing 0.006 0.004 0.003
(4.82) (10.5) (0.89)
v 0.010 0.005 0.008
(7.84) (12.68) (2.89)
N 6809 12817 3534

Note:

Each entry is the coefficient estimate for the log of household size for that method, year pairing.

The dependent variable in each regression is the share of household expenditure devoted to leisure/
entertainment/recreation.

Each entry comes from a separate regression that includes the log of per capita expenditure,

the fraction of the household employed, the state of residence, the industry of the household head,
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.

See section 3 of the text for details on each estimation procedure (method).
See the data appendix for the expenditure categories that comprise entertainment.



Table 5

The Effect of Household Size on Housing_;'s Share of the Budget 1888-1935

Method 1888 1917 1935
Linear (OLS) -1.538 -0.068 -0.029
(3.54) (22.41) (3.63)
Fourier -1.560 -0.067 -0.025
(3.59) (21.85) (3.17)
First Differencing -1.666 -0.065 -0.022
(3.86) (21.4) (2.72)
v 0.787 -0.069 -0.035
(1.72) (21.89) (4.31)
N 6809 12817 3534

Note:

Each entry is the coefficient estimate for the log of household size for that method, year pairing.
The dependent variable in each regression is the share of household expenditure devoted to housing.

Each entry comes from a separate regression that includes the log of per capita expenditure,

the fraction of the household employed, the state of residence, the industry of the household head,
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.

See section 3 of the text for details on each estimation procedure (method).

See the data appendix for the expenditure categories that comprise housing expenditures.



Table 6
The Effect of Household Size on Budg_;et Shares by Income Quartile, 1888-1935

Category Income Quartile

Food 1st 2nd 3rd 4th
1888 -0.007 -0.014 -0.032 -0.027
(0.71) (1.89) (4.09) (2.66)
1917 -0.075 -0.087 -0.105 -0.094
(12.82) (15.61) (19.15) (16.04)
1935 -0.026 -0.058 -0.072 -0.047
(0.96) (2.23) (3.18) (2.53)

Clothing 1st 2nd 3rd 4th
1888 0.075 0.065 0.057 0.054
(10.43) (11.34) (9.51) (7.16)

1917 0.050 0.053 0.039 0.022

(12.0) (12.33) (8.8) (4.0)

1935 0.022 0.033 0.032 0.036
(1.97) (2.93) (2.82) (3.28)

Entertainment 1st 2nd 3rd 4th
1888 -0.003 0.004 0.003 0.004
(1.83) (2.39) (1.18) (0.93)
1917 0.001 0.005 0.006 0.000
(1.33) (5.97) (6.22) (0.18)
1935 0.004 0.009 0.001 0.013
(0.76) (1.4) (0.2) (1.84)

Housing 1st 2nd 3rd 4th
1888 -5.259 -0.790 -0.457 0.062
(4.26) (0.95) (0.6) (0.08)
1917 -0.065 -0.060 -0.067 -0.082
(11.4) (10.25) (11.02) (11.53)
1935 -0.020 -0.034 -0.036 -0.053
(0.86) (1.66) (1.89) (2.97)

Note:

Each entry is the coefficient estimate for the log of household size for that income quartile, year pairing
for that expenditure category, whose budget share is the dependent variable in the regression.

Each entry comes from a separate OLS regression that includes the log of per capita expenditure,

the fraction of the household employed, the state of residence, the industry of the household head,
and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.



Table 7
The Effect of Household Size on Food and Clothing_;'s Share of the Budg_;et 1888-1935

Method 1888 1917 1935
Linear (OLS) 0.045 -0.050 -0.016
(10.25) (15.11) (1.25)
Fourier 0.047 -0.046 -0.024
(10.75) (13.65) (1.89)
First Differencing -0.026 0.020 0.003
(6.85) (7.17) (0.23)
v 0.057 -0.033 -0.003
(12.56) (9.53) (0.24)
N 6809 12817 3534

The Effect of Household Size on Food in Food and Housing Expenditures 1888-1935

Method 1888 1917 1935
Linear (OLS) -0.017 0.048 -0.033
(1.18) (10.22) (2.24)
Fourier -0.017 0.047 -0.032
(1.17) (10.08) (2.17)
First Differencing 0.001 -0.024 0.019
(0.1) (7.01) (1.4)
v -0.092 0.053 -0.048
(6.09) (10.93) (10.59)
N 6809 12817 3534

Note:

Each entry is the coefficient estimate for the log of household size for that method, year pairing.

The dependent variable in each regression is the share of household expenditure devoted to food and
clothing (top panel) and the share of expenditure devoted to food from food and housing expenditure
(bottom panel). Each entry comes from a separate regression that includes the log of per capita
expenditure, the fraction of the household employed, the state of residence, the industry of the household
head and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.

See section 3 of the text for details on each estimation procedure (method).



Table A1

Eng_;el Estimates of Household Economies of Scale, 1888-1935

1888 1917 1935

Food 0.809 0.426 0.709
Food at Home 0.448 0.520

Food Away from Home 0.313 0.378
Clothing -2.851 -0.0005 -1.956
Entertainment 0.714 0.398 0.597
Housing 0.708 0.002 19.038

N 6809 12817 3534

Note:

Estimates are from OLS regressions reported in Tables 1-5, where the budgetshare is

regressed on per capita expenditure, household characteristics, geographic location, and industry.
The Engel measure of household scale economies is calculated as the coefficient on househld size

divided by the coefficient estimate on per capita expenditure subtracted from unity.

Low values imply large household economies of scale, since the value here is the power by which
the effective household size increases for that consumption good with an additional member of the

household.



Table A2

Summary Statistics from Historical Household Surveys, 1888-1935

Variable 1888 1917 1935
Household Size 4.7 4.9 3.7

(2.11) (1.64) (1.45)

Food Share 44.5% 39.2% 38.9%

(.089) (.079) (.093)

Clothing Share 16.7% 16.2% 10.9%

(.065) (.050) (.056)

Entertainment Share 1.9% 3.2% 3.5%

(.024) (.009) (.027)

Housing Share 13.7% 13.6% 14.3%

(.081) (.069) (.088)

N 6809 12817 3534

Note: Estimates are the mean values, based on Author's calculation.
Standard Deviations are listed in parentheses.



Table A3

The Effect of Household Size on Housing and Furniture's Share of the Budget 1888-1935

Method 1888 1917 1935
Linear (OLS) -1.476 -0.053 -0.026
(3.41) (15.01) (3.04)
Fourier -1.502 -0.052 -0.022
(3.47) (14.47) (2.56)
First Differencing -1.673 -0.052 -0.019
(3.88) (14.66) (2.14)
v 0.072 -0.056 -0.033
(1.6) (15.19) (3.67)
N 6809 12817 3534

The Effect of Household Size on Alcohol and Tobacco's Share of the Budg_;et 1888-1935

Method 1888 1917 1935
Linear (OLS) 0.005 0.002 0.008
(1.19) (1.1) (1.14)
Fourier 0.006 0.002 0.008
(1.47) (1.15) (1.18)
First Differencing -0.004 0.000 -0.001
(1.37) (0.33) (0.11)
v 0.008 0.002 0.007
(2.08) (1.11) (0.88)
N 6809 12817 3534

Note:

Each entry is the coefficient estimate for the log of household size for that method, year pairing.

The dependent variable in each regression is the share of household expenditure devoted to housing,
furniture, and appliances (top panel) and share of expenditure devoted to alchohol and tobacco (bottom
panel). Each entry comes from a separate regression that includes the log of per capita

expenditure, the fraction of the household employed, the state of residence, the industry of the household
head and demographic shares of the household in five year age-sex categories.

Robust t-statistics are listed under coefficient estimates in parentheses.

See section 3 of the text for details on each estimation procedure (method).

See the data appendix for the expenditure categories that comprise housing expenditures.



