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* National Research Council, The Compelitive Status of the U.S. Civil Aviation Manufacturing Industry, (Washington, D.C.: National
Academy Press, 1985).

Jashall gsoll o8 Jaallgsll Jlga

]y Bl ST Jhga dee 5 Yy ek 5 ol plenan Y Lgilan oy e ST 0 delly W it bl S0 ST skt ot e
o o sl sl e alael) Saili Bl aml e sl Bl g L 2l el 3l 0y ptad gl gl e ((Ba g
wobomal Yl oda ady gl gl 3 Wl it 5aE Ofy ezl hdzeadd babef OF peadll il 3 Lghas U1 2S00 e
A gerlal deot Ul e i g Bl b3 R IBM ST pls i Lt 3 it e gl 3500 iy ) A
g Y el el plona Yy 15U 3 e LV U 9002 04 Lo ¢ glall il ey 3300 85 01 e s

B e N Nk B RTZU TR § g BN P PR Y RN IRE S (R
L _______________________________________________________________________________|

Average
cost

A

]

]
5
Quantity of output

el <l 3y allaall A iUl alaa] Mo juall) saal B ddau gial Cadal ) gs (9.3) Jod
o madll gaall Ny IS GIDEG ele ) o4 Jushll aall b dlaw giall
L..___________________________________________________________________________________|
GO SH bz @ e el Sl ailall e 2y ploe T S Gy e o il e ey 357200 O & o
st el 352l S gkl gl 3L (9.3) UK 3 ams M G Gy 3G Gy’ 3G Gy S pln Y e ST e sl
TNy N E P PR VCE R APRN ofc@ww?@rwmﬁifu‘gf-m Shaanly o et S 030 51 5Y1 e
w3 O po 6l ZBY) Jitae O8] JUU o b S8 WSS e e ol Y bads B 35720 OF el e Y L gl
ol ST e B0 S5 ey IS C S 2y 5,8 ST ey O Y e UG 003 ¢ o ol st AT e s
St 882 e (o § g el Jakl 0T 15) STy SO A4 0iSs ) p SO e T (e SO B il ) ranl B

Yo



Ry QAN A BUNVURY NS e Ty O N BPRTUNE RN S Yo iy L prandd g ST
43 GIDEGS p—aih sl 3t it SIS s 0 200 s o el ol (3 lan ) IS s Of 22 (9.3) K20t 3
(9.3) UK 3 o gr gp a8 Rl S BT e WY el gl i S B3 ) 0

Average
cost
L
... Short-run average
- 7. scost functionsx .
A N
Lr
Long-run
average cost
function
0

Quantity of output

otz G e JS skl (gl 8 AEKE Lo sia Ayt Jyolall sdall A ARIEY Jaugia AN3 (9.4) JSG
L;JAJ‘S_):_ME_J|JJH GLGJ

ot Apally Ll o ARy G daE milaadd o | OO0 e O s o el Sl Y e s OF OY1 Le

i Sl Uz y L (9.4) Il moge g LS Wy il gl 3 S Jigs f,,; s L) 3T h ad A e

Jas e il B A2 A 0dn 04Ty ¢ Y Dl e (g IS i 3] sy S0 2SS Bl LLY el st 3 e

OF 3 S sl B il e gy - S gt g s S0 251 (6 prms L 0556 Y ol oo a5l il eSS
(- el Gl s de ol (3 s ik sley Bl oo odalt (gadd (3 dlaw i LK 2

L

Total
cost

Long-run
total cost

0
Quantity of output

bl el 8l <l e Ay g gyt Jughall el B Allaall AdISEY A (9.5) Js4
cpdal 43y aa [ (9.4) SO B daiaall ]
|

AR



Jshalt sl 3 B Y RS Gl U py B ¢ Y e o AL el slh e il LS U S S )
IS e BN (9.5) SR b s Y1y ol sl RS e g e S ol by 258 L OY (oYW
skl sudh 3 Iyt a2l Sy g sk sudl g S Jland alls @Malt oda iy = WYy bk cull 3 ey
LSy 2 WY o 8 Va1 STy 2 Y B e gl el sl (3 B ST W Bl 4 e 1S
J—31 055G oY b phalt (ol (3 ol S s 0 a STy L ol IS cinS” 3 il e Y 3TH 2 i 35
2 ki g 15Ty ¢ et gt 8 T AT i U gy ¢ Bailine 5 Y 0S5 L ol sl 5 Rl e gon s
S Rl RS O ¢ il e e 8 £ 18Y YD e clay 35,20 0 03 Lok &f a0 Ll sy . sl 3 sl 5
ST JPUE AV T T TE IR RN

Crosby da i
(o) Jlio)

d Gy bl o e ool i S Crosby 3872 ) ot S ¢ o) A gy gt 8 s LS Sy o Yl £ ey
PP ACH RPN VPR

O=4JK L (9.3)

bl el sae o Loy (ol JyL)L,&.‘- poadl QU ) 38 2 Ky (e IS ol 4 ONL ) 2 8Y e O 2

GV ) ey 2l o ¢ Je ooy I3 N 2 5 dleall 2ol 3 Y g0 8 i 3500 e 067 .(..',Wu,)i,p,:

Db (e Y

TC=8L+ 2K
2
—% +2K (9.4)
i & (9.3) stalt of slds
2
L= 1%)1(

_g.x_latfuj.u.uwJiwwﬁyk;_;;;)auxfpwb%ygm,wd;ap.aja,:iJw.__;icM\L;.\L@:;\:KJ:;J
Dot sl 3 S alls 0pS5 (9.4) Wbl 3 10w K e iy pedlyy K= 10 06 ¢ s 3205 10,000 35 24
Q2
¢, =7—+20
20 (9.5)

i g3 paally A0 13 Y il (gaall A AIKH Jagia Gy ¢ L(Q) (b Q Adaea plY Jumwmlq_qq.\smh,uulu‘.yd,l
st A Y pmall alaiuly el (gaal A daad A0S a4 R, (Q) 5 Jaskll g2l g dpall u.lS.;]IL_,.nM(Q) SSaly . A (D) 34 piaall
L(Q),,;ItuLu_,Luuda_,Jn.'lld.‘mlUJ.\.anlld.\ﬂl@dﬂj‘hu}uu)&n_uu&u@hscuu..asldla.aAS_)u.'ﬂu\S'l.)l_, e.“uq_n"‘
Dl Ay )MmL;.uilq_a_unsm.L;...,u-ummm;u,ut(_;mq_.u.msmjm,uuuu,s,@l, =A4,{0)
dUQ)_ Q) |y LD ,d4(Q)
ag aQ aQ aQ
CRAQ) peail saall A dpaalt A (g LS M(Q) ypalt saall A Zpaad) Adll S Jeedl e 0S8 da gl 38 e

d| QL
IR, [o/20%) Y 2100

dQ dQ
4|04 dA
R(Q)= QdSQ) - 4+ 2448 de)

RAQ) = MO) 0sS J 25 « QdL(Q)/ d(Q)= QddA, (Q)/ d(Q) 5 L(Q) = A (Q) & Fadl 3 58 o i pos Ll Ly

Yyy



POSS gl gl 3 LIS Gt Ja g s 06 ey padll gl 3 Ay LS o 1Cs e

T
AC, _.__EZS::.SEE 5%9
TQ 20 ¢
D madl gl gl S W 0,5,
1C.
MC\——~dC“’=2
dg 10

$eall zed U} eyl S ais Crosby a2 ot (do oty gkl Gl G 2y sl ca oyl arly e da g Y
Dol asd (9.4) Belall e tolyy L el oy O p Y st JUI ) e 28 il e O35 ) ak

arc @’ 5
K "2k T
Pt S b B el o K s O s ¢ ally el eda 6l
Y
K==
2

Dot Jesklt Gl G LS Wl T 04 (9.4) ol 3 012 1 K e gy
¢, =20 (9.6)
_Jyjazfuh,um‘_;mg;J,Jumdgtﬁmbﬂop‘TCL/Q=2;JI\.<,J,h}é,umgm@q,s&ﬂmu@TCL@

e,

Doliars per 20 |-
flashlight
Q.20
Short-run average cost 2w0*a
10 -
Long-run
/ average
cost
V4 . Short-run marginal cost ( Q/10)
2 i “M
www”"“ww
uw-«ﬁ""‘“””'mwna 1 L
0 10 20 Q

Thousands of flashlights
produced per month

J—ashll saall b AR baiigia A3y juuall (saali B Ausal) A o AR b gia (9.6) JSE
o s giall CaSah ANy s Leitd Al gl (gaall b Aawsiall Sl A oY Tk ¢ Crosby A4Sl
Copad dad S vie il gaal

by gl alt 3 dla gl S Gy el Gl 3 37 R Al gt IS Gy BV (9.6) S
CACs = 2, 0=20 e b i 33l ke gl (gl § IS T g Uh> e abliS il Gl (3 ikt 2lSE Wis b JUH
Lo padll bl (3 S e ze 0 2l 0,55 W ¢ (ol Al L s ) 2l ol ) (3 S e e s ST UL
al_pu%wf,}faf‘)“c-u P e W TN P WP I NEEA T PRV (' B PP TR W U N PRREPR LRV VS-SRI
C QU e G a2 dp L gy 0 i) a il sl 20U e st

YYA



€ adaall jo Sl Ll deLin 04 yotisni i Liale caag J3

A g 3 3y Y e 3 0ty il ol sy sl St 35,081 5l 3 o ) s Ty
st Sy gl Y e o o iy a8 2SS BL oL pliaST 25y 3ads Sl s el b Lo S Massachusetts
il o S5 e P el al phaad e LU Jaddl 3w b it e o2 pliaS Y 1l L ey 5o 5 100,000

LR S g LU gy el ey b ) e

$5.75 £4.89 $4.84 £ 8.50 Y
0.52 0.83 0.63 0.42 Uaall
2.18 1.40 1.57 2.62 0.606 JUi
0.71 0.57 0.71 0.86 2.57 APy
9.17 7.70 7.75 12.39 7.71 * ey

C i slmal iy ¥l daa Y 3 A6 pan ¥

i alt 2 et e a0 LS 0 ¢ iy 100,000 r Yot 5455 200,000 5 sl £ Y e 551

LY o bl S e L L 55 e U gl RS e iy Vg T e i 0T

_.Jn);r\,u._-.,\k.f:g,g bl 7t 2 i a8 IS By IS0 S AE i ¢ ple S B 100,000 asear ¢ 134 ( 1y
¢ (Lamialt iy et

Vs L (sl oy B Je Ly eny s s a2 0B ¢ ((lakall s gy el ik g © e ()
LS Yl et J) 8 it ads g3 3

€ ShahaS Y1 21853 emdd o ol Bln 05 Jo ¢l 21 2 il 1 ()

§ s 5 gy 4 ¢ 58 Sy Sl S £15] 3 Resonn ol il g sl 0T 3 il s ()

J—ad)

L lakaall LI gl Wl 3 Y 775 4y el ekl i it W 3 Y5 77T e mdlSEG Y ()

C(ral g gy el ikt L e w0 ST i LSS e a2 0Y ()

rlstaze Ve 7 e BIUTYE 55 100,000 9 e Y02 771 o a0 LS O ot e i ()
ele JS 5us-5 200,000

gkwgf;fu&jwbﬂgyhfna)&pfswurujwia,bLu_uwc;ur: 2555 ple JS 34 5 200,000 5} wied . o (2
EE AL plasnly C_‘,_Jl

. G. Amendola, *The Diffusion of Synthetic Materials in the Automobile Industry” Research Policy (1990) : aa 5 &l ull (e 3 jall **

AR



Juiauoll 595 04 goasdl paugeill Silyskeasidl
(g dats deal,ys )

l_AJ.;..Lf-J.Gr,aJ;LJ\'SJlU.\RﬂJ.:-!‘Aj)ijJiJﬂl5liilpubgw‘w1¢ﬂj_¢.ﬂwbdg#lgﬁigg&<ﬂ\.E.J)u;smk:‘ﬂcz-j‘
;;L,;La;ilujdf‘_])j.ibéab‘._';!j.,lloi..bg}:-.b.-jl.‘-\;.o}.Lm}}a%’lulﬁbjL}pu&gﬁy,c:dékﬁhciull;ﬂfbj
P2 03k T0 Slae il 31 ik 3 15 L Sr 228 o 2l o A0 ol il B s o iy

- Texas ¥y . o1 Sl Lo NERY o3 Jeslad ol (3 TS o gz e (9.7) IS ey - Uy

§

Averaga cost
(dollars per 30 [
patient day)

Average cost

:L | S L ]
20 40 60
Patlent days (thousands)

A8l il Oieaall )yl 2 Texas — Cplucall jgad Jushal gaall B A4S Jauigia daia (9.7) JS&
S pana p i Sl 3 ga g il ¢ a3 [ 4e33 60,000

L
bnjjtr);luli;g\f‘Lf, inds 10,000 1853 s i ST 10B L 558 g e DAl s i 0 S 3 el g ey
o,_..x,,,ur,;é}.;,aﬂjy};:zij;bl;mummisc.nf‘féf, i 50,000 o2 e il 3 BT 5,0 Y50 29 4
B g ol ghall 0dn e 05 Gniadl llaally wlall e ke e Bepag 350 e WU ol o e By O ol
Jimin SN aa p i OF S el o 1S b giled 2 M el plns 2ol - Al AN S e Oyl s
gt JE o U 1135 sl (6 s e AL 3 s e e 5 sl o 5 Uy ¢y i o ST
sy S ol s e 3 eall e 5 iy s 300 e s G aibald e b e 5 ST RS e e i i ¢ miliall
A T by ¢ty 1l s ot Sl U e RIS 3 8T 3y e el Bty i e ST Y 5 ST, o
s T b i s ) e

*N. McKay, Health Services Research, April 1991.
- Oaall p0 4SS Jo 5 fgall Jal gl e Ao giie Ao pane DS Gl 8 e (9.7) JSSN 3 AEISSH dai i ade dieg

ve.



yaadll gsoll 08 Il Jlgs gulad

dualyy désa ylassl

i OS5 Ot 3 - e Gl LS S Ol o - GSE s i@ D) e gl IS0l e sl e
2 B O ITE-C SN P e Yl S oy B 4T Ay N il Lot e LS B i 3 gl oyl s
u~i)a,-..m¢u§ugg,-_.,;;aaua,gswyagwm -1loi¢qu,a};Euqua:hjails,a;}aﬁusmgaétﬁﬂ*gwd‘
By peadl Gul) B e Silbliey 02 ;JUL_J,C.(-;M::L.L!L‘; a..h.J-u ladl ot Gy S e STy AN By 2y - (9.8) et
oYy L L) aflas Y1 3 lalty Rl UL Tagd oy 280 0t RIS Sl R el bt OF 2 S
tj,dtya,&bw;a._.,.-u‘gn,;.—._.sjjs__,;affniq,_jgrﬁyaij—_u\ghxy.uauij.dlou;_;a,w.iv@ugwp‘dﬂb
bﬂ;_@)‘.ﬁ'yLﬂl’::-—)\l\yd‘\“'l;c.dl);jumul.o(._.,._.ibcdﬁﬁigﬁlulgﬂ\a{yrbﬁ&}_k{y&_’:.,i__y.&-l&l.{:ﬂtwﬂ
Y DS e b g g i B 2t 0,5 OV o it Wl O LS L Y1 Bl el

Cost
per
unit Total cost= a + bQ
Average cost =% +b
b
Marginal cost=b
0

Quantity of output (@)
Al e & Al cansal Aty o Badk ¢ dgaad) AR ¢ ARIGY o gia cibiada (9.8) JS
sl Al oild SIS,
|
5 T B O RSl Rl L 5 Y1 D ST S ona 5 s B Y RS OF 1 L S
bYW E R el Lk Al O « TS Bagalt JLemt @ By L (9.9) JSKE g S 5Y I
e 3y UL Legr of Bt e e g ol a5 paall e il dall sde 0875 (9.10) S o LS
e N e B ey 5 Rl e a3 pally B e el 0n 8O T GG e Y G g N e
e b AN (Y5 5 gy e 5 iy RIS B Dl e AT e sy B il Bl e ¢ 1Y) S A
. ikl Gl




§

Cost
per
unit
Total cost= a + bQ + ¢@*
Average cost=5 + b + cQ
Marginal cost=b + 2¢cQ
-~
b
0

Quantity of output { @)
M55 A 5 Allaa) ARG Ala of Badly ¢ Apaad Ailkal o ZEEY Jau gia igiada (9.9) JS
- Y ol dpaal) Aal)

Cout
l"e'l't Total cost=a + bQ ~ ¢@® + dQ*
un
Average cost =
s+b-ca +d@’
Marginal cost =
b - 2cQ +3d@*
0
Quantity of output (2}

b A Ayt ARt A of Bady ¢ Asadt ARt 5 AR o gie cilidada (9.10) JS&
gyl By s Laal) AAS B Al

dalioll SliLadlbaylging da sk

i S pliiaat ga Gl o ol L S s i (3 el EWRA I, LA g Al M Tl Lo e
ity Al sk i AN G ey 5l e 3 WY G ey B 85 S BN LRSS U oy B slel
sl h Y Dl gy (i B 8 ot ) IS L e B oy ¢ domadll UL o 23U plasanl 3 ras s TR0 b
St Laf Ly . 1996 ple U 2808 IS e ms ilion (3 57,2 0Lt 1996 e 4] (9.11) K2 sy . 2ts” 20
Sl p s s i ey S e A Bkl UL plaszal e S Lty L B Y el
i A ekl JSe5 oty ¢ el UL L LS Jlgs gt L Lzl g ot ) R Sl paaalt e 30 g Rl

Yoy



0553 el ol oW adonanas gl 2 16 il 3 G o 1 Lgabtona) i o penll e 5 o gl ¢ IS UL U gas
vy LS 382l S Gl B 3 ke chana¥ O gl pioiany b WGy . Lol § el e 5 2 e 16T U gee
LS By i o 2 B oolie O e Sth L BlaBYI Salall Y sl (i3 5 b o <me a5 5,5 e pon) 55hn]

L abal L.a,all-ul&-w:m 3y Al

e

Total
[=-1.1]
@ Firm 1
oFirm 3 @ Firm 2
Firm 8 @ Firm 4
. FIrm 6@ & Firm 5
]
Firm 7
0
Quantity of output

(S Simmssa Gty A Bl JKEN paa gy ¢ Agadale il ¢ Z UYL Allaat) 4SSN s ABMal (9.11) (K&
RS 1 fa Ly 5 1 00 Al 038 Jiig o plall puiid Ll (g siann Jiia 8 1993 ple 38,4 JSI

G A e DU Jre U5 3 gt ¢ il SULIS L UL el Lo e 3 e BB UL a7 LS
J__n_@aott.:..w,;ﬂgmwﬁfculd.;\gsqg_@g;uﬂxyu,pyfj.asﬂuoh;,_}&,uw._umwwp
el UL pldsiend 3 S5 oS B LD e B3 52 gy GO 050 Y Wby Land pian 3 S5 0 Gilend) Sldeall e aa Ll
Euylup;g}»diavguﬁ,;.ioﬁvuaf;@}yuﬂwumu:;'vu.J\gvumqﬂu)ﬂmf,ﬂoum
u,&lzgyugppoasowﬂmaugoﬁﬁ‘ga,a,i.mcu?dl.;g\:,:m_g__u;m.Cs,mcu\gwopql:z.ﬁga,w
C-rﬁﬁ;&ikfog&tﬁ‘yloffﬂlijfu‘).:@EJ&W@H|QQH|QISQL§#RGH!)ch‘UJg.iqL-ij
L,'n.:_JL__(:.'!lQUc.3.:.9_,4'9);ﬁdﬁﬂw‘:_‘)L.-U.U'I.:)ylc;br;prQl:AQGﬁ&MQ\.{ﬁUZM\LPJJﬂL@aLﬂEUKJ
,Q\_.r};...Uc.lA.L;PL_J.U'ICL:JYIJ.J'&JJ;MJEUY‘QQ]LJJBJEMUH

spadiill dgdos o8 dpaulani Silghai

3 IS als i L e Bond Ul MAYE G st 13 Ul ) ol | ot ¢ UL p gy bl daeall Lt
gl guld

o IS g oY S 3 ade ekl S pghe OB ¢ bl Lia 21k 3 5 e pr LS 1 IS LE @
q__ipr,;,_éh-z_,,unjf-@L&louguoiyxu”wf,—;oiw.a_._.,LaQUL:_JnJ;a__;,Lu__J&;MC.,___JJ‘u!.q
b 887 %Y1 S 2 i RS i O e ¢ Lphai ot Wy ¢ Mol e il LSS B pine S8 p5 S A B
_,._,thui.x,h:.p,anJ._J\K;u_(;ﬂ_j,i&ﬂagugmnf%u_{.mmcwj.agglu,ﬂ&dg&yﬂ_;l,a\&ggg&
U gandt il ol B

Yev



By 3Lyl e ¢ IS A s et by, ¢|45.;_|.n;:)h.u‘i1 6)‘““"@¢”)""‘""C—""""®
s aj;:cwga_-_;lfasgfswtrwx_;,;muu..f_;.;au_a,l&mﬁ,45,-L.:..ngjjfccuyuﬂuy)u,fggtﬁm
et gt el S e o ¢l 3 e 1 3 Y sl el T e g 4 5 WL O Ly L Lkt
el SV o8 8 Rl Y ke Oy L S e Y e ad e Tl U (i & 5 44l L, ke
oo iy ol s el ¢ 1 g S Almite e Sl e 15 g s e 055 e T ¢ e
WG bl s ot Al A el e e LIS U ) e 2 sl 2 L ey ok o0

A S IS S 3 B ¢ Wi o T a5 B S 1 S S p WL S Ly @
B 8 Al e (ST e B9V s 85 6 21 o) e la by ¢ il 15T o aytal iy pnd Y Nl P Y e
ﬁ__;.;,_gmglJg&)?u@.aa;,,waugly;yahwuyﬁ; L,‘__...A.nb-,.q;w‘g»aa.._.:duc;lmws»;
zuL_},mua:,;Jﬁ_.u’ym.ak}m_-;g);,yub-..-gycuyxoiuwcuglwﬁﬂﬁy@mﬁagu,G,-uu._,.:
.a_;fiabﬁl,ﬂaf,ﬂlﬁ‘a;,udf_iuﬂs.u{;,ﬁLMCL:';L;,;_..;;,@,MU;J.;J}U

By Y Sl ) a ) e 8l sy IS L) e B clan Y e Lis b, 0 Ao 1 OV gl 35 @
Pl s Jlie 1995 plad LeadG 5 ¢ 1995 ol Lo Llie 1996 plad L 357 2 R N R XU EINT
5 IS G s e Yok bale ey Y il S e G B0 T T i L e 8 0,50 13, 1994
l_ASJ:.aU_Lau-lcl::jy"\JJ&?&A{L@.},@.EJY&'QYU—EQSJ&LEJ\aiAJ._,Mﬁdf\'!.Sﬁiahwﬁgcuyidﬁ.ﬁc'&;ﬂu
J:Jlgrﬁiibuﬂ\:i»_’,uﬂ.E:.E.,E.LICL'J\‘MS):}&M}:EJ;BLATUILJJL{;JI@.L»JL__;L.,-JJL__EJCMng\T,_{;J_l&:—%to!fﬁh}\’ﬁ
i3 lall 08 Lgan Jolaalh s ¢ # MYy DiLall

SN P OR RPN IR Lt R PRV ol Ve v S TR EJC I PRPRRIR PR LI U7 [ 73 BT awé@*@
ot o e Ll (bl 3l el ) bt oy i 5 it e S ] BLBYL ¢ 35 ) et
At ) o o i DU ol a0 g Y ST i St sy 0,85 ST 03] g e e akdl i pte s
QU VS PR B R PYRRCIPPL RN R PRERNANEIEA J6C RPN SN
ﬁ_-.;;;}.x_;y_&ysﬁ_ésaw-a,:;gumjjn;,.csum;ﬁ);ﬁ:u,h,::utwja:;e)\ad;ﬂw',b@
40,130 .o &L Sta ajgui__!uﬂg,kﬂcuw W UCUETEL P EF I FCRVELUSVINTE TRV TP gRP NS
3 A G Sl L sop B el ade 2151 OF e 4y gt DL plasan 2t S0 sl ST ciaetedl el
LIV CY, PR B PP NCPE PRI P RS I Jr g WO Wogs U RN I UNEE S S V2L PR RN E 2L PR
RETgAl

aaylgadl puiliag anll yandll gaoll g allGsl] dlls

¢ el G 1 o2l e g (ol p N e AT g L 13y e ST Sl gt e JS7 e Rl s e My O el G L 1
Al AL Yy A Y S S e 8 i (e 0 e Lgulla ol S gl B e b e e 005
At 3 S e s oS Al e JOE] Digan Al U pd o s 3 Sl ) e 8 D S i i
s el o A ey A 5 Ty anaal) |.LAQUL‘.J|;J[S.4@MJ.\ o Belal 58T AL e O )y adlas
i il y ) ALl e dete] Bl iy o el Oy oty el 2 el UL Y ) s
il LSy Ll LS i e Dean e ¢ adlay L8 s ) slayl L 4 (,_(,dl_-,-?ui‘ll CAESRURPTL

? 1. Dean. “*Statistical Cost Functions of a Hosiery Mill,” Studies in Business Administration, University of Chicago Press, vol. 14, no. 3
(1941

vit



Y ST A by AR (N E AP R v L C N SR PP U SRSV RGPS
Ly Sy L AU N oYl (9.3) Jgadl myy . A UL Sy ade Y A e i TC = @ + BQ i

c ol adlas wal pUNT o W alic g Adlaay) Cadall aadl (9.3) Jgia

TC=3638.30 + IC=99223 + TC=-1695.16+ | TC=1293559+ L T
0.121Q 0.0970 1.7800 1.9980 o
390.58 399.34 5497.09 6109.83 St Ut Jiea
0.970 0.952 0.972 0.973 () oaall 250 G301

Dean, “Statistical Cost Functions of a Hostery Mill.” 1 _jaadll

PRSP SO PR W o PRPUTE W VRPN | i 2l 0l Gy Ul ey el Y it (9.12) JSah pi g
Ly ¥y 1998 it apudt sl of Jy 1ty e pny o 1,998 6 sty SNt dam Ly TC = 2,935.59 + 1.9980 s
D (Yl ) S e e
2,935.59
o
P 30 S 13 L UL e 5 gall 3 W o o e RIS o e 8 30N gl S Aol eds gl
P ae S Ry Al a0t s JB 20 3 o e 220 20,000 £y

AC=1998 +

2,93559
1.998

72007 0145
t 20000 2

P 215 Ji o

|

Total cost 140
({thousands
of doliars) 120

100

a0

60 Total combined cost
40

20

1 i 1 i 1 I : ! 2 I ] L
0

4 8 12 156 20 24 28 32 36 40 44 4B
Outpul ({thousands of dozens)

TSP I PO TR FREY W KU ik i i DES adlcil faal (9.12) Jeé
-G Adad Alleal Callaah Ay yai

|

Yio



JLl 516 i ganll et gsoll g8 2 1Sl Jlgs

Laf o i ilar 429 JOET Dean U ¢6 ol 501 0 iyl Al JUe e SAul o s 55 ol ] 2pnllt s () o
ST iy o il 8IS r LY 5L T i b el gl 0T L gl S dalasY a1 5l )
sdd S s iy 3 m N el SLasYl clals sl s Jack Johnston pb 46 . suall 301 3 U i ol e
S (B) woably S M Sl g Bl (2) ST Jeats LSS (1) ¢l e 433,20 GG iy L 3. LAl
e SIS (6) SN e 5 (5) S sy Bl (4) s 4T 1)y

Orheastly L o gupill aalilly SNy AT iy iy ¢ ST s ST p IS 3 g ety ST O
bl GG LT 2l 4 Y - bl el By Bls - IS e g iy ety Yy U
23 GIST = G S e W Tl e il JLYE ey Ll g Lubl.il,J.,.Jm i e 08T iy
eyl Y Gy S e el taalt ISy Sy Wi (ks y peed Jls ol e e illy b - ‘_;J;xu
stny Lot ) Ul 36200 IS B oy 900 (9.13) JK2 o+ 36,0 S e 90% 57T I slidh o i
Amn ST Gl ks ST Gl B o pliinly s (el dn )Y 038 585 ) 3B ST 025 ) L (T Lalait b JLo Y
Do S s Uslaay (9.13) JK2I ezl pay ¢ 37,20 S 268 4> iz Johnston 6« Dean .l

TC=10.6558 + 0.44330

(oL ) Ao kil JLYI 2 O 5 (i Y Sl o DY ey ) Y WS x TC e

Total 27F
expenses
{tens of
thousands 2.6 |-
of pounds)
25
24 TC =0.6558 + 0.4433Q
23F
221
21
20
1.9 I 1 1 1 ] 1 L 1

28 30 32 34 36 38 40 4.2 4.4
Car miles {m/illons)

2l b pa St S Jhi ASpdd de gkl Juafly NS et o ABBad (9.13) Jed
L gdd GRS aa) A3 535 (9.12)

. Johnston, Statistical Cost Analysis : juaddl
“

ey WS 3 TV Y by sl A 218l 3 10% s sl sy e ople 4.0 5 3.2 0w a1 i 2y
yuﬁ\wmupawlg10%uJJsa;pJ->F,.upoSJ‘Mt;%uo}gaf,;uuwlbywop‘wﬂ.ﬁ,;u

31 Johnston, Statistical Cost Analysis (New York: McGraw-Hill, 1960).

yia



oi;_,a_(!sH.m&M,dﬂ.\.ﬂaﬁ;yﬂguf_,;ﬂluwgﬁdléwnmj_Cug B g JSU Al daw g2 (3 3% Ll gt
S el el Gl (3 LS S ppa® alas e 1 3,

Juohll gaoll ot L lasll gilaaalll ypadall

S5y peadlh ot 3 ST s Lo Johnston  Dean e I8 el 26 o) 1a£Y1 G b e g i psat S
iy e S e o 8720 o U ik YV i O 0188 amal e 6T YL gl 3 IS g st
S plasaly 2ids o el oy bosls (8 U K1 VU, SN [ L plasly gkl gull 3 e Jlae i comaay & . s =Y
dl) e o F dilze (-\a.}i‘-,-c‘l_ah PTG R FRT-= A RN s s @y L Lwhdl) UL e S Y
Lspiy s 20 dl a1 o¥aae 3 5,8 2V m‘yﬂmwu;,;cuyu&ijwédn PR PRCE
ZEY el G
S s ) YA S0 D L 8l B S UL 0,55 0F ot B s a1 ¢ Bl e b els
role el Glid 5 LSy L‘;JJA-&"»QYJML.&JJ!ﬁyﬁﬁlyggﬂﬁjbrd'ﬁﬁJgaﬁLASJL;-.ia‘..blj)a.'r—c._...d.?c'uu
) il p Y ele land Ja F13) WL Sule ALY RLC UV PRV R FUINP G PR QU e f U P UV HEN AP
A a2 O ot a1 e gl (salt 3 LS s b 00 U I 38 L (RN (G Al ke Ledeor b o0
il gl adey LS i w8 Glas 5 glas Y ol 3 edonnd bl UL OF W) ¢ S0t 0] ) il
CE Y o s e Ll Bl 3 ARCRCIS LGP ow'h,.e‘:sjm NLCIPETIEP SO T\

oda el by L gl ol (3 ST Jigs e Bl Sl e il 6 ] F 8 T Y G gl sda e 12 ) e
b s Oy Y By ailal) S ¢ Rl £V S g ke ! SLaLaBY 5y s OF DL
S o s ) ol e (S ey A Y s i B gl e k3 B e sl sl g S
de.(&i:-’-lgbbb&g#lgﬂlé\j_:!\g.“.ilwdpcQA'_',JT';.\LA';‘\”QQ,EQ{Mb;ﬁgﬂ|}(9.4)wlgUdf
(9.14) IS ez pe op ST 2S5 L
.

Average
cost

Long-run
average cost

0
Qm Quantity of output

i Bl U cioa gy Locioa B i s Jaghall odall (A cadlal dlial Jhaad e (9.14) 84
. On 3 ¢S aaa Jil [ (9.4)

VY



ol ol il S s 3f Dy e 2ol 3 357l T ) S s gl i g Al e 25 01
Faiy ol g blall sl 3 S Lo i DU L G ol el ll 3 RS L g e iy ol 2 5
c-i_d,u O 8 BUSS s pra 0k plaza¥l ) puld pi Sl it s 0, o peald LU S e ol 06 ¢ (9.14)
e J,__(‘\;‘Mu.u_:g_u wymwﬁwﬂ it Gdladl Wl Sl 3 W8 e el W Bale 2l s 0,55 o
Jg 3 o o 2 i 3y LS sl s ol 50% e letiaall e s il il malt (9.4) U pudd c.ab
QU s f 3 bkt s e 15% e 5T Gl e g 00 siaall Btk

L AS paa JH (e 50% e adbaall GRS (JSUka (9.4) Jssa

15.0 T30 ) e
25 75 Sl
25.0 9.0 G, asll
5.0 LS sl 1.0 alny S ae

F. M. Scherer, Industrial Market Structure and Economic Performance, 2™ ed. (Chicage: Rand McNally, 1980}, : jaeadll

e Ty gl (s 3 S o g s e s 2ok 3 ST g bl e BUST S s 3T S

Pt o S ailall Y LS S s ot i (Y G dof Ly Ui 5,8l sV 3 sy B
Pt U] 3 ot 2 Y1 il o i) gt gl S8 Y U S B e e gt U Gy il il
Fope 3 gV ol r pate S on ka8 Jiil o5 b o el Sl 3 IS 1 b 285 ey Sy il 2 )
3 S dae o Wl e gt &gy S et ull 3 S s Sl s SV ey RIS Sl e J el pid

6. LUSH 2y yiama sl algl e Gaay ¢ st gl

idly yaall dithll ookl gsoll 03 2 d1a sl by, dlls
(dadsdas daulys)

Lt -+ William Greene , Laurits Christenson o, J5° U o6 o aut,ali 3} b Sa Joohlt sl 3 Gl s 2y
e S P N Oyde e Uil iy iy etk 3T A S ke S e el | 351 350450 B
Pl B gl 3 RS e g Jigs i = Bl 35, S - MW pls, Laurits ; William
3l S g 0 ¢ G el 3 S g LSy o (9.15) S 3 e el o s ey < 19705 1955
rgy . 1970 pls asle S Ok 12 08 RSl ol e 3o O gay U D Ay e Lo S daly Jkalt sl
it 1970 o 2ilSh Jaw e e 01 U3 e J30y < 1970 5 1955 L S Jawe a3 7 SUSN & i (9.15) Jsah

el il 3 AL U L sl g e S il ) S e ) ALY S 3y 1955 ot Jaod

Cookenboo, “Production Functions and Cost Functions in Oil Pipelines,” in the study guidc accompanying : JENBE R I PIRtRY ¢
this textbook .
? L. Christenson and W. Greene, “Economies of Scale in U.S. Elcctric Power Generation,” Journal of Political Economy (1976).
U Ll 5 Al S Bl e ( Taiad s ) Lol S8 ADe pa g caliSEl Alal G 2y le sl pa La sy gall ol SR

TEA



Average cost
{dollars per
thousand 6.5
kilowatt-houra}
6.0
551 1955
5.0
1970
45
Di H 1 1 ]
6 12 18 24 Qutput {blllions of

kilowalt-hours)
S=idil 1970 51955 ale o ¢ Al gl QBN ¢ gy ghall gaall B CidiSEY Jau gia Ao (9.15) Jsd
- 1970 ole Aelu SIS 15h 12 Hpa 5,508 50l 0 i€ pan J o gany i€ JS A8lSH Lau e

oLl ddysha

ey i e Jolhi George Stigler wedi Wil o 357 0 oy clidh 2 b ooy LUSH S s gl paid 6 o 24 o 32
@ om IS e 2ol Releal (3 il 4l el st 048 # ¢ il Lol e ST 2l Cinean B R ) e plasuY
CHEFL ST S Y [ B T g T 1 LU o R g E AL T HESN RIS
S e a5 Y 6 gl e ey gy Bl s ey 0 8l e S5 RS g e S 5 o

o ik all eds e Ll g SUA LA b sds el g5 G A (LS00

Average
cost

- S

i 1 L
0 10 20 30
Percent of industry capacity

o B anaall @ S AN 1 cuall il U Jashll el A AT b gia Adl2 (9.16) JS4
o Lo Aadl o R8I Jous gie Lgpdl ) 520 25% (e ol 32.5%

]

i s S OF iy el (o Y gl gl () 2lSEH L e 1) Stigler a5 (9.16) S i

St 1Lt plonm Y odn 2t L3I (3 ST iaid) Al e Lgpot) 2SS Lo g gl o 25% oo 515 2.5% 0 Y

ves



;,H_;._stdm_-;umusuop;q.:gic.b,wuir;u,nug,x,@;ﬁﬂn‘..af.x,ropd;w,.(gauncuyua,.gq)@mm
(9.16) UKl 3 (el Syt e £ e 5 gy £ oo L3 ey 5 LAl plona Y1 i 87,2
L_}le':\}i.;;lh.f-w;.ullf;_iliK._iill&pL‘_sigugl!olg):..aaiflblbUbdlju&j.qc&;ylig}hhai&L-Cu.gyj
,uouwsgu:u,.l;u,;i@;ywﬁaﬁy;)mu)wtp)ﬂu .J_,J.-L.Jtau;;y»;wrt51988ru¢as.af..ﬁa
Lm gl Ay By e cndl st Sl iy L R 1808 0l 3570 sy, Gt ol 6 FM-AM syl cladd
8.Ja,».L)JJlgay.uar,;:lu,imow;kuuf&@unh

dig ol dosi
- el e ilaadt ) RS Y] B gy P O A BLERS S L 1 G atile ¢ A b e Ly

il 30555 Dy bl Oy rplll OF o 3l L cn it pn IS0 Ay RIS Jae s (9.17) JSKA e A g ot
® ottt parle g e B et 50m 10,000 U1 20

e

Average
cost
{dollars
par unit)
Type 1
Type 2
] 1 -
9 1 N Output {thousands of units}
A
Distribution C

Distribution D

1 L
9 10 11 Qutput {thousands of units)

B
O 53l St 5 g3 Aatal) aisili g« 2 91 £ sl ailiaa ¢ AR Jacgia A3 (9.17) Jed
1l e Juadl (55552 gl e piaall i o D s el il G818 (D 3 C)

¥ K. Anderson and J. Woodbury, “Do Government-Imposed Ownership Restrictions Inhibit Efficiency?” Bureau of Economics, Federal
Trade Commission, December 1988.

Yo.



L(9.17) IS 2 B e 1 3] € g poali Y SV gyt O o it pradl 2t e ST s e Y e
S L i 0, e Vs 3y . U 50y 11,000 419,000 245t L ozt o €Y Jsi g0 1y 0,50 ¢ Ukt ade 3
2 g e 6 [(9.17) JKad oo B e 3 ] D gn il Jasm V1 s 06 13 W06 2y s 3 e Jof 1 sl
ol adn 3y cidmy 11,000 0 55T 419,000 o ol £ tf sl e 0,85 0, S Viwsst Sa oY ¢ il 0, of Jazst
it e il w1 BT B VL PR YN AV PRI PR AT 1 g mitean o B2 g ol QS o e 0,
¢30>310,000 o 1S Yy OF @l 0 D676 L Wiy ST 2 0 ¢y 10,000 o it & 2 Lo G3Lasyl
- F Yl e 2 0

gaell ilysbaidl

LGt FENPCH PP WS PR PYEN 'k p25 Mobil j Exxon e Jy 20 ol ki asly aals _A,-):{TQL(,:ME-.;L.I‘),S
Simon ; Random House }—t i ;55 Lol ¢ Sbaglly Juas¥i -5k Smith-Kline Beecham y Merck k- %4541
Lnde LSy 25 Y) 3 UL any ST e 3 VLR ot g okl gy o Al 21l o0 b Schuster
Cuflaaéuus.‘.,;wuc\gto&,icgﬁim..cumu,rw.;,w..,_;s’u}umu.su,.Lﬁbs,u..g-,.‘y_‘.,cl_‘a“f-_s
G Ol Bl (3 ke 0,55 Al Lo

W5 0l e 836 L ok e Win S ) ST o e e 8T S st ) 0S5 0,5 Lo slll ol ko
o dazy 53 &1 1,000 320 ol 13 g « Vg3 0 ple 15 1lSs )y it 22,2 500 5 5 47 1,000 z &b r»% Martin
S A lan Lgorls O3 MU adn 3 . ¥ ps Opde 6 IS 3y i s 34,2 SO0 comst 131y ¢ ¥ 2 0 gl 12 0,85 2415
Ll olslatil GinG L ey L sde e e S 28] ST e

3 Q’w Jladt plisiaal o b 3ale G elaladt o) feai g3 gl chayy
Q)@ -CQ+0)

B QG +0,)
o oy Qo g1 WSS o C(Q) 50k o s abcdt e 3y O 2} ST g C(Q1) 5 sl skl a3 (2 § o
o ST K5 8 0 ¢ sl Slpsbuadt i 3] . law 151 a0 B 5 o ekt o Q) WSS 0 C(Qy + ) 5 25 2k
S o st o - [C(Q) + C@0) ] 13 e Lagin J5 151 S5 oo 1 [ C(Q) = 0) ] Lo e st 2S5 0 ¢ il
of ad Martin 38,5 Qe 8 SBU . sde o S oo Yot oo Lugorlsl o il i 2d
$12 million +$6 million -$15million
B $15 million

S

9.7)

L gkl paladt areg cosls ) WIST S i cosla STy 20% 5,0y Sls ol o U gy

by Uyl 53l Skl 3 pkeo g oot 35 AE 5 id . gan Baliae ¥y bl laliadl pUYH el e Camty
3 pamandl e S 5105 G iliadly At n 57 5 IS5 0Y ot aadst by o o e ¢ 13 e o 3 S
.u_#!;l]n_-):ll_,ikﬁaﬂlQLiL_llwc.Jr'l.u.ﬁs);.:QU)iJ‘_;Mg‘__g-cQL;:-—LiJL,JE.ﬂl&l;.a‘_};Q.’Jlu.LJ.'..I....-a-J"LA”J;-T
A} e Gl g ¢ Ll st gy 380 U U Wit S UYL e Loty 055 of 320 i e oty
ooV 320 e WSl et iyt Jadt s 0F a8l ¢ 9700 o po Bl iy Xerox 1872 i ki ¢ )yl
sl Sl o 16 U U Ul YT sy




ollelll sl y o3 gaoll Slyskasdl

DY) WS Sh ¢ DY el dlasl 3 Al Sptad gl o B o Sl Yoor 35281 o gl g
S8 51y 2l oin o oS 6l ¢« MIT dgns o Ernst Berndt s Alvin Silk oo S0 (b . ol 1o dpiall 5] 301y
Joe - ol e (4) L aolal oM (3) L ol g (2) L SO 05 (1) 0 o ey pledl aas JE (OMY) Rkl
b (9) . - il _.;L.’\'U Y Pl Slas (8) L asisy (T) . 4y bzl 25 M) (6) . 40 (5) . Jt Y 2t
§ o J’%’g‘fc‘;‘lwﬂwcu‘ o o B get ) die LIS adod e gl )L Y Pley e daan Y

St LYl e il S 3 Bl 2yl 2t i Berndt 5 Silk o J57 46 ¢t Slas) LS e ol
P e e Berndt  Silk ol pdi sty - 0%y Gleall 22 e 165 401

Number of
agencies g0 |-

50|
40
30
20

10

5 10 20 30 40 s 6 70 8 90
Parcentage cost savings
from joint production

i 0,5 ¢ ol 3y UL ey W e ¢ B6% 5 e o ¢ o WS 3 PN OB 55 S
iy e 3 S0 vglt e 1YL L sl Sioladt a5 e 5 sl DY Rleall BLES O el ey - 26% Jipm A5
Sy e ST N 0 e 100 Lo Jlam by o 5800 W7l Bl 3 A8 e e 8T el oS ST el e
e (6 e s iy 5 pall SN 3 LT Berndt s Silk e O pel) G — il e e 1 2
* Y e S0 e 0,50 i Sholadl O ¢ Y g e oDl

A. Silk and E. Berndt, “Scale and Scope Effects on Advertising Agency Costs.” Working Paper No. 3463, 1 xal) Al jall e 2 jal *
Nationat Bureau of Economic Research, October 1990.

Yoy



Jaloall Jadas

RIS et i Y ¢ ot L g 5 oY1 3 et sLaiY 3 Reisidl 2ol 8 il i L
Herl iy 0y, G OT o i S all Y Sl 3 b e 382 8 paall S Jan g O Joladll e iy e Sy
(L,J.L«wg-_n)a,sug;bj_}ﬁs.m;‘u&;uopw‘ucnjn@_}.u:;ﬂlqg&ﬂlh_ﬂotud,l.__ﬁa.«_dsa,-.ﬁ.:duu@@w
> Carson & =)ol LaiiSal Jr(9.18)J§-ﬂ|(}JbJ:ﬁ.E;_u'-:ll@L@lbfugjujdﬁ{ﬂgﬁ@ljdﬁdf%

g e by IS0V 2 a sl S 304 G g Y 5 600,000

e

Total revenue 2 400 |-
or total cost
{thousands
of dollars)

£/ "~ Profit

2,000 - Total cost
1,600

1,200

800

Total revenue
400

3
A Loss

| i ! L 1 ! L

100 200 300 400 500 600 700 800 900 1,000 Guantity of output
({thousands)

st A Jymasl oo 0¥ (2 ZUNYY 5 siua s ¢ Carson &Sl Jiladll Adds Jakada (9.18) Jsd
. BJL..M:'J, L;.\Lﬂﬂ - [4'__)6,& Cl:uj sas ¢ 600,000
. |

abo e 0F il o S ] s o bt i e 35 l) ot ] e et p 8 ¢ Joladh Jabat LY
S S e el L) e 8550 U pny - Y1 RS s o i el L OF 2l By ¢ Ml 05 i )
il Y 3 0 D sl e 0f 13 e Carson 35 2 sl e (9.18) S md iy - bl ek 6 s
et e S e WU g8t S = el e ey BN LS Wty pakt 50 - Dot Rk g
Y55 300,000 Ln 6 5 o 1550 Ue « g sy 300,000 85 20 sty 1] o (9.18) Kb oy Mo . landl o
35 o Gl Sy e Y gl Al ey - Lg 0 5ae 5 600,000 oy — Jolah ek dalaall i 1S L gl
O e Y Sl (2012) 35 Sl b 2308 L ol e el Se G ade s (9.18) S

s U8 gy S e 20yl S 21 e e Sl i Jalad) Sl S a0 B gy g
Ssiond! Lpny p N i M 06 85k atozd 05 ALY e a3 Bt sl T o] el plisicaty b 16,0 p 0
A s OB G 0555 Y 5 Lgele 0 S BYI OV ¢ 0 llabaadl ode plasiad a0 M3 ey L ol 2
sl i e 055 Wl Yy IS Q) Jlps 0 ¢ Sl gt Gl e D715} 8T ISKey i

i 2 (2 Bl S ] W o ple K2 ni b ST dl S Ll ey S Sy WL et ptsns
iy ST e e IS8 e ST s plasaly ¢ bl a Aoy sl ¥ K8 ol AN S o W Jobad eotaa 3

Yoy



L;B}YLJHLU&J!K‘IL'@}’LU.Qvulwgulédbﬂhrgaiiﬂldb%}dlqurdcGU}’IQLdeMIQWM
gﬁ;iw(qﬁw&ﬁwy:{#mm&‘r,a;_iluno,__,,-zu@uuusynumwhﬁﬁmQL,UJJ\C,-;:;uﬂ

s

Lagua Jalasll Jdas

ol e gp POSs lkie U o 1 o o] kS 55 Ui 591y ¢ Lonin Sl A2 o1 ] 40isS” ol o 3 Lol
Y e (o Dol Al 0,5 . Gl LS M gp TFC 33 6alt GBS e a0 AVC 5 20l 1zl 1050 O
$3mmt SIS Uy (P ) o5 shms el Jlod 0 Loy ¢ L IS LY b glons w31 LU o 8,80 3 (Q)

L0y  (TFC + AVC - Q)

P Qy=TFC+AVC- Qp
(P - AVC)Qp = TFC

TFC
& =P arc ©8)
103 . TFC = $600,000 , AVC =82 y P=$3 0b Carson &% ¥ 34
600,000
b="3.5 = 600,000

.d,_uu}-;,ug:.,.,wuﬂync,f_.;uéﬁqr.@;Jruaaﬂ,unmapc,uu}.(9.18)J§ﬂigau.u..,u¢‘&i‘eb;»;

ala bl doslue Jalas

Gl o b Y WPy L oL AR JIE e il gl rgﬂs@xwur‘a;ugu’,ﬂ.@gﬁ_amd_mg_-,bu,m SE L
3 A LI 5 ) S da e e g e a5 gt ¢ S ke 5 g ey L ikl G Sty ) L] g
¥ 1 gl 83— 8250y K AU W APn 0S5 — V3 2 i) e gy V93 3 ga el e — Carson i 2 Al
G Ly L] ol gl o st a8 0F w5 Carson 7,2 0f o 81 ¢ 4,0 WP JA4 plisad i i
L sl kel Sl 0B L N Ope 15,0 4
0= $600,000+$1,000,000

$1
= 1,600,000 s

ne by - e Y53 100,000 )05 6 o 255 Ul m L gny ¢ 42 iy 500,000 Y o ¥ Carson 357 of sl il
s S8 85 8k € 5kl o 4y it OF S8 g AR gn i Il e 3id F S adl] Bas 5 50,000 e 3 ey
(R ade 33l 3 sl 1y 2L G B L (LY 9 1) 21T 2P 3 (i 50,000 ) TlsY) 1S ods oo

- 35 50,000 » il 0,5




* Jalaallbbio Joa cilés yiidl gy 904

2l sl ki faas IS S 1 O g ot 3 5 el S 2 o] G el el e g5
Al 6 ¢ ot o S8 il RS e i i eyl . e L s] o Gl bl sde 2 Y LR ey L el
(l.b#-’_..-bd.wiﬂlwhﬂﬂ\&v(ﬁ)mriﬁhrﬁwﬂgﬁ&ﬂiﬂlgwj.ﬁiﬂltljw%ﬂlsﬁiitﬁﬂlrgbﬂ
ila-i-?Jﬁauldwﬁ}‘dﬁfﬂlofdlﬁ“_}s-JJ'u‘__lLeh-s,.;.,Ji,KJl_.a.;l.{ﬂ'u.h,;Jp;@)Jahﬂ%hh;MrUrjjloh
Y ask) ke by e B Oy ol
Ly - tas ol S N 150 sy ol 0Y liae st adn O 257,801 g J6 il odn oy ot Vn 45 Lokis g
o AT g YD) ae 87 (K b S B g W U Bl il 6150 e Sl o it
o 9l G o B Y1 O s ¢ I ) ey L wiaist §) 500 ] g L B sy 1l el g L 07t ST
Aoy Jliy O i ¢ pUY L5 Ul 3 6l A2 ) TS W el B F G 05 ity Al o Of L
3, ada st el ey U1 B e Lo 30 ede s Ui i ST 13 L A e sSYY Gl by

S1aly ¢ 8 i gy 3 2l 23 s

o B gl g Y 8 Dl Rl i o] gl o5 s D may ¢ Aiia Dplai A 0 o g all 138 daiey *

Yoo



paalill Juadlll 14 559 Loy 3290

N inand LU JEF R O U NV G PR NURPIR FAE R T CRIEN I Q- C IR I NN NS WV |
B A G R e Gl g - R B RS e Gl iy - U e IS D b ey s

LS o ey IS L) oy M aE ey 6 ) Sy T IS Ly et e ¢ el L aze L 2
a_,.fja.uo__”_sigguwt_,g;ﬁmn@@lbﬁjsﬁm@&;}wuﬂﬂuuju@&;}ubfjaqwuqtj&;!wuflj
ugg—beTﬁ;=f;ﬂ|_Q&:J;Euy|l§Q;gﬂ! Shadih - s QE;:.;,_,[—;_}__I&JMJ';JC_,E)JJ,CU\‘W
Sl N s

r@iwﬁﬂwﬁéuﬁ‘mcw‘ Dl o g 5 i by SO L RSl sl 3 IS W ey 3
Al ! ey gl gl koo 045, 1 2 Y s i L1 e IS s SO e A o n 0,S5 L Al il
bt pond WA e oy 6 S0 bl ) 3 S i gl gy L 4 e il e el i) (3 IS L g
s 3 I BN A e S e

Jigs s Ll Adin @33 ¢ Bgn 1 Pl il 3 gl LSl Y1 ot e 20t At o il o1} £ —4
L};l,__q.;&.ﬂ|J|J;yJ§,_mQ§gj.uLuUJ;J..u_lJ_aJl‘;;J;Jitju,i\;\‘j,b._—,__dﬂj.otf,;J\_,a..,J_a__\&;n
Gl b aie o Ll el H B ST el s L g il S e Lo U el e gy ¢ gl it sl
gty S8 gl oSl g e )

S5 = mhall and | 5 K S g b poall 5 OIS 13 S o ) N1 3 B M ey ok et oy AL LA s =S
oot 1 LS S LB L Y e S e e TS 1 0,5 - Vo) S Y1 6 e e oY) S
- L@ p T 43 By S LAl OB T B 2 Y

s o L 0 e e g W 0 IS e BT e (T 0y e 1 S 05 i sl ol i 6
pt a0V G T A 2] Lol S et el 2] e i Y Mg OF e 05058
A e sl 3 Laidsad S

iy ¢ e L] ey S L) U oy gty — o o Ul = S Sty ol L) G Dol W 00 =7
L,L_.a,dn%éjmwn&tj;uﬂ\mj.Qu,,ﬁd,;.,ygpa.bw;)u\}h_mﬂ\qc_;,wci_hf')&:.i,-.hu)kfai
UHJJL.:J\:ubcmmum@ﬁg&d.Cuﬂlmt..,.J._JLég.;M;hﬁlgtyaiasgh@w_a)L_aLng;;u;lLe._Jl
) RIS an o g an el (6 gl 53t o g (S yimn Ay et IS iy o U




Jaylod

S BNy ol £ 5] ST g - MIT dgnn 3 e has ¢ UL plasazal, — 1985 ple dmisgld 2oyl 2o o (1)

N pily bW 0y S i (2 oatdl piliany oy 2l oS 015 NI 0y 8 S0 i (1) - ik

Loy dadh pilany posdi cally g0 o) 3130y sl 53, (3) . aledh olally aidi oty 2ol Y1
DU et e o W8T b S0 S e g Ol il ¢ 2 Y1 sl el ales iy @ pialt Lot B YE an

$12278 $136.19 $ 148.34 e
41,58 15.98 2115 -
67.43 75.09 83.43 o
54.08 99.93 102.06 T
24.47 41.67 46.74 a3 péy
310.34 368.86 201.73 ey

ol o nally g S 00 i b Ol ¢ 5 ol S 0 S il ot I QS B ey ()
L R e

S O A sy Y1 3 el il = Rl ke 3 pssnll = s e O ) iy 3 3 ()
¢ 2das W oda al o bl Bl e

S SIS 13 30% 4 25 e 18T 080 O g 28K 0B ¢ Radndt Lo S el e ol 0 E a WS ()
el Mwuwgﬁf‘ymwuwu&s@gmu.a.;ulg_;ﬁj:Zyﬂl.u_ sl 3 )Y 26
$ 28 Y et e o0 B L ] 000 e s 2 SN L, ST

€ ahl S L bais 5 gls i gl o Lo o gl sl 3 Gl o e oo ALl 56,31 ST 15} ()

By a8y ¥l o on By s Gy A g o ¢ Bomn 2 S0 W aslial il o ¢ 1,1 90 o 3 Harvard 7,2 s (2)
il it e i Y1 e B U il 150 e B K Bt i SO e s e C g B
Dok LS pball e g g S0 IS Say L el

$3.70 $2.40 $1.10 )
[.80 1.20 0.90 g
2.00 2.40 0.90 o 2
$7.50 $6.00 $2.50 iy
$ 25,000 $ 75,000 $ 300,000 il S Yl
50,000 100,000 200,000 e




Sy A grall plasant; L tak 400,000 5 300,000 5 200,000 5 100,000 1o 5 ¢ st s Stezst, 5 (1
’ ,(C)JILLAQAC;;L-JAJ{{;L:JEP.:,,ﬁf‘_,bjzilg@alli)uﬁ&p,gjésl\cu\“ﬂ
B gl st Ly 2 400,000 5 300,000 5 200,000 5 100,000 o 5 ¢t} S e jin Bl 15 ()
- C ot gidsnialy o 35 400,000 5 300,000 5 200,000 100,000 o J5" ¢ s iS5 b g0 Sl i ( )
100,000 £ =Y Jmsialt st 3 i Sl oo e s il bl st ¢ g o ey el Y ity plasaty ( 3)
Uy 3 400,000 3 200,000
10,000,JJ_;@JJ;JM%U;UWF,SHM@;@—oﬁ;,_hn,ﬂ,tc_;a:‘-,_.juujbf-Abner:s’,;.f.b;(S;)
Y2 100 52 6 i S Ja ay V55 300 50 jlem 5 e b Lle . Gg LY
"b,e-— Y52 5,000 a8 el e LS il 13 o yllalt CIPRUEEINIE
® ol Sl oo 52 L Y53 300 e Vv Y52 350 jay bl e 38200 i 1 ()
$ ol sl dl s 2 s Yy 100 e Yo LY 55 85 2 s i) LS o jzay ¥ 52 350 po ot DT (1)
g S 8 3 sl (C) 3 8 6l 5] 2ad 330 G gy oy AU B O ¢ Blam Y1 Sl Y Ui (4)
Q) 2580
C=16.68 + 0.125Q + 0.004390 >
§anall b gl ae G iU L 51 4150 0 QO 2ad Wiy e (T
¢ gl g ( Ty Jigdh sz 506 2 U ()
gl (S e b e adstanl S8 ST s ¢l 1A 08l 3y IS e BlizsL B (1)
C 4 bagm bt ol e 3 Lincoln 7,2 ex Ju Uk (5)

_ — w _ __ 50 0
— _ ¥ _ 75 l
— — — — 100 2 |
— — — N2 120 3|
— — — o 135 4
— — — — 150 5
— -— — — 190 6
— — — i 4 260 | 71 |

Dt 1996 sl madd Deering @ 20 jeadl gl § IS Lo g s (6)
AC=3+4Q
T Y e 2 Qg (Y e Yy S YL ) A S e 2 AC 2
.a:,;u;..amg.m(_;q.;&ﬂxgu-mmmwatggf.ju)
2l s $ 32 U IS Al s e ()
L5 ey € st ol ol 30 GRE b ¢ (b V) 3 g 3 ) et IS ()
a8l a1l A sl 3220 ( )
DO gl sl 3 S B e K2 3 weib b glas i sl e el S o Tacke &2 ) i (7)
IC =a Q" P Py

YeA



19 043 545 o 100 ) S ) il i ¢ 30 iy IS By e o a2, 500t U (1
TS Y ol o € s s o 2 Y1
@Lﬁﬂ‘é;;‘ﬁjﬂﬁ&pa])‘]C.Jlfb!bi;u.;_._i-lc,};ﬁ;;ldsLa:HJa-ﬁdpal(1..;.JL{'.';!_Q;;_L_,QTL‘S(‘_.,)
C1Uy OV ol oni € st o sl 2,
'«?C__.m:%.u_p.log(PL/PK)_,logler.S).Lu-.-log(TC/PK)Ja.éaLé;Eggﬁ.ﬁkiifpﬂ'_a-ﬂLUG(G)
£y €Y ol ms
Sl 0.6 Y iepas il 3ok oled Sl o Sl Jo az Gy " 0.6 515 "_,ka-,,,;em Al ez (8)
s of
C2=Ci (X1 X )
o A gt L2 X 3 X i IS LA Oy 5 € v
¥ gt p gl bsbadil g5 3] 0.6 3056 pis s ()
9550 o o 05 D7 8y 83 e e e oty LSl iean e 300 e ol Sk T skl e s ()
?bb&#\dﬂ‘d@&ﬁb}hw
$ il 0ds s o ST i b S S s ()
© g WS Dijon @720 LSl s (9)
TVC=500-100%+Q?
ozl Sl Jisae o8 O Lo
Tl aad ol 3 Radt S 5 S5 bie 51 (6 2mn b ()
Tl aag o3 3 S a2 085 Letie £ Y1 (5 e g2 b ()
() JIgdl flon) 3 24 £ Y o i R LIS QS L e Red U (1)
iAW e 2 12Y Bencadt A e 2SS g 34Ty . Lgerlil ke ) S aab W) i) Berwyn 75 i (10)
Jyine s e a3 20 e a1y, 3 86 ol OV L Rl W BLal e ) 35700 dntth LS Jeg ol Tl
Bl LIS o S Y 9> 300,000 Ji b g il it O 1y, 3 i ¢ admlyy L St Gl ) S e
P b e st ¢ Y3 14 (b L bl e By Sy £ Y

8.20 3 LU laal
1.90 5 AL sl
3.90 s péy
14.00 Jwy

$ Y9 25 o 3y 10,000 o o i b an WISl 017 13] L anbd ol 5L} 37200 e s e (T
€ ¥ 20 s 30y 10,000 0 0y Lo o WSy G715 falod U L1 ke Jpan o (<)
S V9 15 oy 5205 10,000 oo i e ay WSS, D17 1) aalecdl s D) Lle a2 ( 2)
§ Y dae B St 2l Gl o WY1t OF s e el (e Jpad 157,200 S0y e i e L3y
& 2 B 13 LYy 30,000 2lSE Jarts ¢ by Btk 0iane 500 5 gt Y g5 e 1,000 £t Jolson 5,2 ¢ 45 (11)
LAl OB ¢ i skane 500 b 35720 e ) Wl N5 23,000 0,55 O e WS 05 Bl o2 Y s 1,000 £k
. ¥ 11,000 0,55 O per
?6A|gg,mta#J;yurj(i)

¢ Gt obsladt b 5 3L ()

Yoq



A"« 84—, 10,000 5 5,000 n— £5Y! O Lize . ol plall 2ites edaze 10,000 &3 z sk Smith 7,2 .6 (12)
N R S g s e 60% S b S a2 ASYE e (5 pnndl 23 e Y g 24 5 pad) G S b g
Codans |5 ae bl
ol ol i o) L sl Lm0 3301 Dl ) 50 o Lii ¢ 10% fotic e e 2w 13 (o)
S s gn L ) g1 3L maS” 8% ik, RIS Sl dae e 315 130y 10% i, i) 257,201 i 3] ()

S Pl A4 i i i el L 5

§olo
;i-l“oll ii.-.ll.ﬂ.llg J.ili.'i." J,}IA-I

e Jr el o 0y ot gl Aenlel) i) Y Akl g Ry DU iy B panes iy O g ik ey O (55 ol e
s als A
&‘RJ._-J“_;,-.-JMQumrcuyumdbwwﬂl#h}ﬁ.
?L.Jl_-bglf,:.jtq,,.ly;_;;F)L1uuur.it§,:J1qu%¢;LA|¢,a:J.a-
kS Ll el e 3 eyl gy . L Sty el Y s e sl el 3 pal) selny (el Jolad b i) OISLYY y s
S e bt sl s o iy 005y ¢ Y1 e o 2481 RIS L] 3 i & g 1S oy el
N e U e e i Gl 3 05Y1 e BB (S T Bl 3o ) 5 28 T e iy I iz

fﬁdulaiﬁotﬂﬂnUﬁy'JﬁffiéJ&Arw&J‘}wcLA|ua~d)g|)bMFJJJ\JQ‘\S&Ht&J.l(_;:(_;JbJ
C(19.9) Sl 3 G GBI TE 5 Tt Ji dael gy Ui adotin 3 it Solids fas yto g Lol ia e 2l ol
oquuam‘w@nwyﬁﬁ@&;mghL_,@_;Jyjs100,000 s b Al Jaman 13,20 s o b2t
Ot Dl miall ooy U 2855 B s 0 V92 2 2 1357200 ol § il IS o e OF a3 ¢ 5 ag L THT 5 1T o878
Pl 7 eda ol L ) 1y Bleall (5 paimy JUI ) aie Jidzaly cub 6 137,20 OF il ey LTI 1T ™ 20
- e b piie GG da e L by 205 r 250 a8 0 0¥ e e Bty ey e

il o 5 i ST Lo e gy Rdaians 00 2 ey s el el 45 TIT 57200 OF laan 2l o WS oy
25,000 ) iz milSs e c_...'a..-i.'f'-'..ﬁ.i‘l.UEQYMIQMQJ‘C;A.UL}JLUJ)};)LLL el o 43 el f L
i b G it (5 s 3 gl N iy ¢ 25 e b N oy L 1T 5 T s 0l aSG o Ja b gy e L Yo
phasn oy 0o TIT &7 0F L7 L o 2 082 sl U g b 80 el (ol Y 0o 4 6 il LSS o e iy o ¢ 38720
A2l ) JUR e e JW e 5T s e e 8T 8

— J2 Y53 60,000 o i il$s Jla) of o TIT 5 T opnnalt oy ua_,,,L.,,,Ju..mu‘IIJ,.Jic.mu
Jr_ﬂ\c—'_aloﬁ.i:llgﬂgjlbfﬂ‘ﬁb'ﬁagﬁf‘HIJH\HQU‘%&:}‘JL&!Q&%}U]Jl.J\c'.aquJluL{ﬂ'-\_}L#l‘
o oy TS0 el ) RIS o gz e iy 1267200 il i) Gl o a e o o 953 3 i il 1
G S s Lep iy T 8720 o JUh1 g Las slazel e sy o ¢ TT 6720 paae (3 28N e slazeYi om0 Lo b 2l 3
CLas




Revenus

end costs
(thoysands

of dallars) 200

100

Fixed
cost

Break-even
point .
i

Total
cost

1 1 [l 1

Ravenue
and coels
{thousands
of dollars)

200

100

Fixed
cost

/_N\

i !
0 10

20 30 40 50
Quantity sold {thauaanda)

Firm I

Break-even
point.

Total
revenue

0 10 20 30 50

Ravanua
and costs
{thouasnds

ofdotlars) 2001 Broak-even
point |
Ay

100

Quantity sold {thousands)

Firm III

revenue

1

1 L L
10 20 30 50
Quantlty sold (thausands)

Wt WS Y = £100,000
3 pictl Lalfll B yea = §2

c'_—“ ~—~= 55
P I N (PP TN [P S R R (LY
-$70,000 § 120,000 § 50,000 10,000
—40,000 140,000 100,000 20,000
- 10,000 160,000 150,000 30,000
20,000 180,000 200,000 40,000
50,000 200,000 250,000 50,000
ok S jm = $60,000
i pach! 2l L e = 83
=385
e et S et s Jued el 28
-$40,000 $90,000 §50,000 10,000
- 120,000 100,000 20,000
20,000
0 150,000 150,000 30,000
20,000 180,000 200,000 40,000
43,000 210,000 250,000 50,000
with WS L) = $25,000
b pact) WS b e = 84
c__—}l =135
oA Juel Sk Juet 0 e el LS
-$15000 $65000 $50000 10,000
- 5,000 105000 100,000 20,000
5,000 145,000 150,000 30,000
15,000 185,000 200,000 40,000
25,000 225000 250,000 50,600

;HA%JL_SJMM%&BL@&MIE)&H:@M‘ a,_ﬁcmijddhﬂ\dg.\ai(9.l9)d$&
w}ﬂ@qm[zs)m\u‘ufsﬂqmssjwmagtqg&ddmzs}m@¢m

U sia

#

;d_fus.,..muhq..:,_,.sﬁ,;;lj‘a;uta,uwtazﬁ,ww,.wﬁurﬂo,&uusnc‘\_aiwmggzjulpr@aﬁj
DOP el el p WY Sl g 3 e 3 a0 1% J5° = aald Cb,j\;tg;a:u-h =l 3

C‘-u%“' G paald G pald 2

L eldd bads i 5 =

el WS | paald Gt 2l

Arnlnm
2010
Ar QO
I

dr Q@

ag =

or

9.9)

Caell S 2 O 58 pU o Tl

A



BB 8 e ladt o 3 i gl DS e o U T Y1 e 8 1 e R Rl Lasd e
DS R R ks B3 85 ity AQ = 10,000 Ul 13]y ¢ U g8 54 5 40,000 s [ 3520 2ot
Az O $50,000-%20,000 40,000
AQ 10,000 $20,000
o 13 6l i 25Uy Ar=$50,000 — $20,000 &b « samy AQ = 10,000 @ 3 o ep (9.19) Jad ol e
S 3 1% uaciat) U700 ad < adey . (Y95 50,000 3 Y45 20,000 o a5 7 06 ¢ sa= 5 50,000 J 40,000 o O
23 6% s i ) o p asldl
et ) B Bl sl 0S5 (9.19) JSalt (3 JUb pa LS e 348 @l Jlanly bl Y1 U] Lamae OIS7 131
Dl saeldly Gz V! o Q8 gm Y 0 Ltz LW LW Lt B

QP - 4VC)
QP - AVC)-TFC
St Lo U7 15) o U1 OGYL L 20t 2lSE Y] TFC 36 padd) 2l o 2o 5 90 AVC 5 ol o 545 P
8t oy 4t By ey (9.9) Woldt i1 pitedl b Bt g5 (9.10) At 0 ¢ ngheor 22N A My bl Y
D g I LW Las B3 0L U2 (9.10) dolabi 06 « O = 40,000 <38 15y «f Laavis |

U Lol Lass i 0 =

oP-4v0) 40,000($5-3$2)
O(P - AVC)~TFC = 40,000($5-%$2)-$100,000
$120,000

~ $120,000—$100,000
ail N e i Wl dle a8 . Y0 100,000 g9 TFC 5 V32 2 s d AVC ¢« V50 5 5 P2
(6
UELCENRE I (P RO WV Y 'E PO gt P PP RTE SR NP R JCAPRSTRUVE Vi (R NOVANTLD
o A e Lt T 2t O = 40,000 w8 6 L SR mliall dil oy b Sl e o gy A L e 22500 U
s gl I 37,5
QP-AVC) 40,000(35-$3) B
Q(P—- AVC)~TFC  40,000($5-$3)—$60,000

YT FIN 111 1.'!’_,3.”&.5-0)

QP—4VC) 40,000($5-$4) ~
O(P— AVC)—TFC ~ 40,000(35-$4) - $25,000

e sl iy 4% 50 T2l il 6% fuae 2L, Bl () @0 Sl e 3 1% s st J87 o 4k ¢ alsy

J_.Vlﬁu@ugquo@g\ouﬁ;ﬂ:ﬁ.‘pp’!@Iar,ﬂicu)fafuc_z:{dfmw s 2 A 3 2.67%

NPURTAR AR R JUR-RVIFY | gV AV || EUETE R

2.67

Yoy





