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The Firm’s Behavior under Regulations:
Dynamic Analysis

£l

AS.ANNSYT D119)UEY

homgrich Thavornwanchai, Ph.D.

) %ﬁ'ﬂ'ﬁﬁé{iﬁ'ﬂm\ﬂﬁﬁﬂﬁ - faamsias AU AR RAGIA MRS
(Wafiarednadawndnssumasudalustaznmeldannziignaunulas
ff‘iﬂ‘l.l’la TGIEIﬂ‘I‘J’JLﬂ‘i'i“ﬂuﬂ]”dl'ﬂ']ﬁﬂ’l‘im‘iﬂm”l Dynamic Optimization maﬂmm‘s
_f_ﬂiumwaqmwammﬂﬂmﬁmvﬂmm*ﬁgma'l.u 2 sULUL AaMImIuANdnTING
MAUUNLABIENER LATMIMLANMIINMLBIHAN Hafldanmshaney
".__mmmafsﬂlmw mﬁlmﬁmnvm*ﬁﬁmﬂuammmamammu uderziimytiudue
ethwingluses ﬂﬂ"lm"lunm Saddle Point LLa“ﬁmwmmmaﬁmamummﬁ
AIRUNTIANYBIK KA A ‘sﬁmamwuﬂw HHBAR51AT S unumitegaie
‘(Marginal Cost) @mamwmmiaﬂﬁummgmmma’tuﬁxﬁ:ﬂﬂl@mﬂ"lﬂ GHPE

. oA = e % @ r o
Saddle Point losfiGauluintszmsfa (1) anutugsadudunumiiogayhe

'(M'lrgum Cost) ﬂmumtﬂumﬂ (2) mmﬂmmﬁuﬂmLawumwmaaﬂma
_(Margmal Cost) Lﬂuammmmmuaﬂﬂﬂmmwﬂmmuaﬂmﬁlumaumm

(3) A mwm Lauwﬂwmﬂammﬂ (Mﬂlgmcd Cost) Henuauuaziianm
mwmmwﬂaqtauaﬂmﬁ A Discount Rate: R ﬂaquaﬂnmm g{c"f 1)

'fz_lmm g ﬂamﬂwﬂmmawmmﬂumﬂ c” ﬂamm’mmwmmumm}uwum

- N w . l =4 ! o
“game(Marginal-Cost) — RamaNuguysIauglEd

&

D158 AMZLATHIAIFANS MW Ing 1BHnamseing



112 WwNNssLTosWRAnMelan1=Msaiuany; SRS =MTowann

The objective of this resedrch is o construct the 'dj?nami-:: models to
explain the behavior of the ﬁnﬁﬂ_un’der offic;izil_i -_fﬂgul&iﬁQﬂé in the long-run penod.
The models are construcigd by using the mathematical method called “dynamic
.'ﬂptimization” 1O inv_ést:igate; the long-Tun é_quili_briﬁm of the regulated firm. The
results from the modelé.pmuide the condifin_ns for the regulated firm to reach the
long-run objective set by the regul&t_ﬂrs; In the case of'lnarginal pricing when
the firm faces the pric.e—cap 1'_eg,ul'at.ion, the firm can réz_lc:h the long-run |
equilibrium at a saddle point under Qﬁe of the following conditions: (1) the slope
of marginal cost m_u_sf be positive, (2) the slope of ‘marginal cost can be
negative but its valﬁﬁ: must fess than '.thfe._slc)pé'- of demand in'_-absduta value, (3)
ihe slope of marginal cost 1$ Iess-thah zém and more than the slope of demand
in absolute value but the value of the discount rate( ) must be less than the |

LA

value of g(c¢"f’~1) where “g” is the speed of adjustment(a positive constant

term), ¢ 1s the slope of marginal cost and - is the slope of demand. The

/

firm would reach a saddle point situation in the case of the zero profit pricing

and rate—of-return regulation.
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3. vauweaudomsdnun
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2. Wantualdsf(Demand function)

1

o
q=ffp), f/<0,P=911, f' = é}%
3. nNWIATUNITHEN (Production function) wasWidugUad

(Demand function) WaATLWSHNY (Labor function) d3nsod s la lvaleadl
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L

D, = oL >0, D, = oL <0, N, = ob), <0, D,, = oD, > 0.
Oy 0K og oK

4. aa1ausHI (Labor market) Lﬂummﬁﬁﬁmﬁuﬁﬁﬂma
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{ Value of marginal product of labor)
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Max [ * [ pf (p) - wDX(f (p), K) — rKd (1)
Subject to p= b{SK +wDLf(p), K] _ P} (2)

fip)

o e« dﬁ st L v et -:E o
ATHUA | ¥ p=—", b = 26151ANNIWENNMSUSUMTIENTINUAIN
!_ él

Mauan wasiantuuin0 <s <1

0 = Discount ratc

. . o ;
Currcnt value Hamiltonian muwmﬁw’lmmm

H = pf (p)— wDUf(p), K] = 1K +mbi K™ "’“’J‘? ([;{ )(‘” LS B

mbhs mbwl),

+ =
f(py  f(p)

=r+wD3

H, =ﬂ—wDE. —r +

mb{s + wil, |

f(p)
_ (r+wh)) f(p)

(s+wh,) b
om  f(p) (s+wb,ywh,, —(r+wD,)wD,,
i (" Gt WDy

T

(4)

y >0 (5)

WNIYLYG (1)D,, > OUsz s > 1

J ar w = " nr ﬂl
(2) r>|wD,| dasnnanatuyaudussndnyhiun

N o o W e 9 - l" o
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Expansion path
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H, = pf'+ ()~ wD, £+ mb/ P = K+ wDLT(p), KT

-—1}(6)
7
m=pm—H,
= m_ pf: —f(P)+ WDIfr _mb{fWDIf _[SK +f1fﬂ(f(}?)'l K)]f *1}
R e
WINELNE p = wb,
= pm— f(p)—mb(~1) (7)
VW q = f(p), pq = sK + wL
dlo m=0, pm— f(p)~mb(=1)=0
m. I o (8)
dp p+b
INaNMIA 4 15U K dudledduea m war p
K = K(m, P)
il p=0,5K(m, p)+ wDLf(p), K(m, p)= pf(p) (9

- . o
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s[K,.dm+ K dp|+ WD fdp+ D, (K, dm+K dp)l= pfdp+ fdp
sK,,dm+sK dp+wD, fdp+wD,K, dm+wD,K dp— pfdp - fdp =0
am(sK, + wD, K, |+ dp[sK  +wD, f"+wD,K —pf' - f]1=0

am (s+wD)K - f

----- = ] >0

dp (s +wD,)K

WU p=wD, , K, = R o nndammundd 2 wazs, K, = oK
op om

"
> O MNFNNITN (5)

o crit
VNFUMIN T, — =(p+b) > 0
dam

NFNNITN 2, P = b[SK’" * 1"’L"ﬁl‘-‘?f*—”a] = ?-IE’"[S twlh, | >0
o f(p) f(p)
gﬂﬁ 2
. Saddls Point
L,
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5.2 NIANTFAIUANNSIIBUATIABAHEN
asdin 1 Sghmuelidrdeaenamiidunuminagee
P393UMUNZUSMS (Marginal cost pricing)
Jaymigrdadaudyannsousidlagitawioluil

g

Max (e [ pf (p)~ wD(f (). K) - rK d!

1}
Subject (o p=glc'(f(p)) - pl]
o ar LT EI n
g = AAIANNIWMFUTUAINYNIT LA
meavanuaziietiuuin

0<g<l
d

c'(g) = . Marginal Cost, ¢’ > ()
dq

Current value Hamtltonian 50 @aU e aail

H=pf(p)~wD{f(p), K]-rK +m{t)g[c'(f(2) - p}
H, =—-wl),-r=0

D, =—"

W
m=pm-H,

r (3.1,:} r L
H,=npf +f(P)—W—é}:f +mgle’f 1]
m=pm—pf'=~f+wD [ —mg[c’f -1]
o .y
~_ =P8t -1
om

p=gle'(f(ph)~p]

@=g[c'f'-l]<n
dp

dlo = Omlp—g(c =)= pf'+ £ —wD,f
o P S wD S

p—gle’f -1
o J
p—gcf -1)
dm _{p=g(c'f" —DIf = fl=glc’f" + fE7/)]
dp Lo - gt =D
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MarEIM e NyEnsoasUlanigalun
Saddle Point Case ] | ‘Eﬂ'ﬁ 3

Saddle Point Case |

Houlad@msu Saddle Point Case I
O "ot " : " ct
(1) P >0, p—g"f - >0, waan [ <0,¢" sty
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7
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(3)— <0
dp

<
Saddle Point Case T Eﬂ‘ﬂ 4

p=0
- 4
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Jaulydniu Saddle Point Case 11
(1) gff <Q,p—glc"f —1) <0, waan [ <0, AaINA
Il
daenaudviadnau uarAmi e’ aaaliinnnd 1 uaz p faviia
uaend gle"f —1)
ap L el - r n i 1 =
(2) Pite 0, g[c"f —1]> 0,laan  f' < 0.¢” spsnatluauy
/4

waz ¢ delaannnd 1

am
dp
Saddle Point Case 111 Eﬂﬁ o
p=0 Saddle Polrl Case 1]
LT
0 F

4 o
naulad1MIu Saddle Point Case 111

(1) Z—m >0, o-g(c"f ' -1)>0, Hiaann f’ < 0, ¢" prvauiihy

i 4
AUNIDUIN 0N ¢ < 0, ¢ apalaniaunT 1
a‘ T r 'd r 'l
(2) 5—‘0 <0,g[c"f 1] <0, Wlavan ' < 0,c" aravsiluau
p"

WIBUIN VN ¢ < 0.c"f apaliaiiasndi 1

(3) d—m}[]
dp
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Saddle Point Case 1V Eﬂ# 6

p=0 Baddle Poind Case |l

- |+

T*m=ﬂ

o a
ReulzdmIu Saddle Point Case IV
Orit o . v e
(1) Fw <0, p—g2(cf" -1) <0, W ' <0.¢" 390N
m
authiau uasa p weaiatnM g(c™f' -1)

(2) ;E >0,g[c"f ~1]> 0. ¢ dasdiduiluau uaz c’f ol
v

A1NA 1

dm
3) — >0
OF<

Foulafiifizanad miu Saddle Point Case ﬂ1u1ﬁnﬂ'§ﬂ1ﬁ'ﬁ~aﬁia1ﬂﬁ

(1) ATNEUABI Marginal cost 9zeaadaniuan

(2) mnanutuey Marginal cost fidniiuau szaasiisuas
nimanuTuBIRlsd luaduysol

(3) SIINANNTUYDY Marginal cost HANWUUBU wazannNII@
anuuzaentadtuaiduysol Fzae Discount rate EAOIUBDLAT

gle’f -1
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Unstable Case I Eﬂﬁ 7

- + -
(J‘ LInstable Case |

(aulydm3u Unstable Case T
om .t 4 . ¥ o
(1) o >0, p—g(c’f —D>0, WUaan ' <0,c" 3swagd
Fil
I = dl ,5: ..:J " Ll 1
Auay Fulilasinnnlauls® 2 uszd p davnnnh glcf - 1)
6' -' L = F
(2) EE >0,glc"f —1]>0,ua331n [’ <0,¢" 3=npaumiuy
P
AU UWaE ¢"f 9aaRmnnnTY 1

{(3) i@ < {)
dp

Unstable Case 11 Eﬂﬁ 8

0 Unstable Case |l
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[Hauled vsu Unstable Case 11

(1) i—m >0,p—g{c’f" -1} >0, iaean < 0,c” qzmadl
o' '

eniluay wazen ¢f > 1 uaze p 9N g(e"f - 1)

af . X " :
(2) a—p >0, gle”f —1] > 0,090 f' < 0,¢" azdaaiianily
P
au was ¢"f eavdlannnnm 1
dm
3 50
dp
-d: :: - | & Lo €f s .l:lr 1 ar
ReulaMAgawadImiu Unstable case shnsoaslaasdl  aanuzy
484 Marginal cost tamiMuauuasIINAIIMANNTUTaataeR Ly
Ardnysel wazA Discount rate @8NNAN g(c"f - 1)

Stabile Case | 'IJ;'; 9

.3
u

Stable Case |

Foul2d sy Stable Case

(1) -ZE <0, p—g(c’f -1 <0, laaan £ < 0.¢" @naien
m

WagnaudnIafeay wesd1 of aalidunnil 1 use o @piien
uasn g(c"f -1

r

'a- -ﬂ' ’ . = 1 ~

(2) a—pcﬂ,g[c'f’-l]-:ﬂ,, waann f <0, uar ¢" Iy
4

au ¢"f wasdimianni 1

(3) grf <{)
ap
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Stable Case 11 'E‘!J‘f"l 10

- s
Haulad sy Stable Case 11

a- L ={ 1
(1) E@{U,p—g(c'ff'—l){ﬂ, 999N < 0,¢" apum
"

Wasnhgudviafinau wasdl ¢ apliannnm 1 uar p Aol
uaand gicf -1

(2) gp <0, g[c"f ~1] <0, ila49n f'<0, waz ¢ uandu
P
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