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The Classical Production Function

. . < WK ARAIAY ANNTANGUYDY
st wandmiamua WaRamNAY A
- PIIHAR
X) (TP) AP = y/x) | (MP = 8Y/AX)
(Mnaums) (19aY) (MP/AP)
0 0.0 0.0 0.0 0.00
4.9
1 4.9 4.9 6.7 1.37
8.3
2 13.2 6.6 9.8 1.48
1.1
3 24.3 8.1 12.3 1.52
13.3
4 37.6 9.4 14.2 1.51
14.9
5 52.5 10.5 15.5 1.48
15.9
6 68.4 1.4 16.2 1.42
16.3
7 84.7 12.1 16.3 1.35
16.1
8 100.8 12,6 15.8 1.25
15.3
9 1161, 12.9 14.7 1.14
13.9
10 130.0 13.0 13.0 1,00
11.9
11 141.9 12.9 10.7 0.83
9.3
12 151.2 12,6 7.8 0.62
6.1
13 157.3 12.1 4.3 0.36
2.3
14 159.6 11.4 0.2 0.02
- 2.1
15 157.5 10.5 - 4.5 ~0.43
~ 7.1
16 150.4 9.4 ~9.8 — 1,04
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[EUEAHAMTINNA Hanamaay

Y Ep = 1 Ep =0
160 T |
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| |
140 / |
‘ I
1201 TPP | I
Ny I I
oo | | |
| I
1
80 ; :
4 i I "
| I I
60 - I |
I I
Ep > 1 | 1>Ep>0| Ep & O
40
I |
I I
20 | I
| I
1 i 1 i 1 i i Jx
0 2 4 6 8 10 12 14 16

e e s — — — —

0 2 4 6 8

-
o
-
nN

14 16
TP Equation: 3X +2X*-0.1X3
AP Equation:3 +2X -0.1X?

‘MP Equation:3 + 4X —0.3X?
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NAWAAIRAY (Average Product: AP) fanandefi|diafedaadansnga 1 wilw
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T30 UIYITY 1 MUBUARSHANRAT IR LAY 4.0 wuie  Wendaiadafianiiy
4.9/1=4.9 uwazilatadd A 10 wiae  URZHANRaYIIRNALIAY 130.0 ALY

=y dl r= B} I ar 1 = d‘ dlo b;d i a-
nanAaLa S a1ty 130/10= 13.0 %W wawamaanﬂmmm"lmumdammaaﬂmlu
WaNuRInwIEmImemw 1w WuAlansy du wia &9 iJudu

wanAR Rz iliiAsiwsas 1 unzdeng sgaidiolfiaindmauiiiy 10 mis
wazHawRaiswuLIAL 130 wilag winmfineniaadazdimday q 8083 3
mamﬁuwau’ﬁmm’&"ﬂ%uaz,jﬁ’ugﬂi'wmaué’uﬁaﬁ‘ﬁl’um'mﬁm Fofuldunanana el
N Bz ens g fuduogrunan sz diuud ssedelndeileiominaaw Smuse

u

Fmitfiidosuiarssmaasinsade  melftadonndaadsiivszfnimm
Uz &NEMmW  (Efficiency) gy n¥e e losomandaanundim e smantesudld
ﬁaﬁguwﬂwﬁmta’éﬂﬁatﬂuéaﬁl’ﬁ"ﬁ’@ﬂs:ﬁﬂfmw'uaaﬂﬁﬂﬁmmiﬁgﬂlﬂummﬁm CRU AT
nondarmuafldilaliddunsnandeds X udifsseiader uaduwssnannrald
Mgy X fauﬁ’uﬁﬁmmﬁﬁu T Lﬁaﬁ%%’ﬂﬁ’uuﬂinﬂﬁwm‘l"ﬁ’ﬁwmwﬁmﬁ;Jmﬂ%u‘s"mﬁu
ﬁwnmwauq v a‘mimw‘luﬂﬁma@maaﬁwmuuﬂiawwumunaﬂ EUCE Fuwitah
Aot 7 8RS Luawammaawmmw wasaULTUdaWETR iR uIL v sUsE AT mm

Tumsndave sadnacfidg sgaaoe

WONAAINY  (Marginal Product: MP) &8 3tU sy aslun anRananansn
LTI AT M3 LU IR W 1 vl Mwdsede NaRBaANusaetsaN
MOTU slope) VBUFWHIRTUMINES  waz@INTTad I e s anBaRu e 2 35

A

aa (1) ﬁm’;mmnﬁ&ﬁ‘ﬁ'umwam win (2) fTaImELa RN

MRS (1) : wandaRuaints as i wnldmnnindBeuud sl
nawdaTmuanisdanTTil Aeuud nolutla daduuls e‘f’;mﬁﬂuaaﬂmtﬂuﬁ’tyﬁ’ﬂwnﬁﬁﬁd&:
MP = AY/AX 49 Ay FenmifiuilsduiSinamandatimue  usr AX @enns

wannudastuiwudadonmnga  Tuat1ei 3.2 wandaRnssniestadesauamyiidy

10 WRY 11 AR WU
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141.9-130.0 11.9
MP = = = .
11-10 1 1.9

w7 TSR uL T RTY 1 v R lFRen R anuaANTY 11.9 B
uasnanBalRuoadmfesuldituiu  wuNan R RNTERIIMT TS WYY 14
WA 15 Janviu

Mp - 157.5-159.6 ~2.1

= = e —2.1
15-14 1

BEANNI MI TR 1 vue A RN RO IRLARARY 2.1 B

ynfinarlUuii nendafiy urasisnnumeturanduisidunsnionis
Lﬁuwanﬁmﬁ'ﬂ%m tﬁ"ammvi”nlﬁféa%ulﬁﬁmsmmngﬂﬁ 3.3 o szdumT T doduuys
IMMIAL 12 UL 13 WY WIBTEWIINLN A URT B Iafumumisldidunanin
FHIMue UNUAIBI AABC Ao AY WATUAUUAUTBY AABC A8 AX ANumeTuladdu

NENEATINNATENINR A ULAZIA B TAWMALLAUAIMITAIBUAUUDY NIBLYIAY 6.1/1

= 6.1
s 3.3
v
NEHIANUAINNY
v
100+ -
o
P
e
155 b
&Y 1573 1512 = 6.1
\—"’W c
[N
150 b AX 13 12 1
145 f
—
{ \\‘ ] L -l X
12 125 13
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MIfuInIsn (2): Wmsunsuandadunndidunniads Ui
Y = 3X+2X2-0.1X°

lanA1Imn first derivative Va<dWafiduns nAnsdaTads X

A

dY/dX = 3+4X-0.3X?

aunsHandaRnilduastisnima woniaia o szduladiduusrzdude g wu &
Jadpiuuds Iuauniifiu 12 vy dasnandafuannmIduwiadfi (2) ey

3+(4)(12)—(0.3)(12)* = 7.8

AT 2.2 usaAENTIA I MmAHARAARNT 2598 e nanauRailE
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NI ULARNTANL 3 YszmIaneiu ap

a A

1. ﬂﬁtﬁﬂﬁmwmihaﬂﬂmdﬂﬁlﬁ’ﬂLL‘U‘Uﬂd‘ﬁ (constant marginal productivity)

o, UsLANEMWMINIAD891 9 SLUULANAW (increasing marginal productivity)

3. YTEENTMUWATH I IUITIUBURARY (decreasing marginal productivity)

Constant Marginal Productivity

AN FLRRES W deAuNan R Iudnr M waeanun JdumInae

| 3 dl 20 al ; =9 t [} -+ 1] 1] n:l1 ¥ dla a d!
Lmammwgnlmwmulummmn R mmuﬂnu,cﬂa:ﬁmﬁﬂlalumummuwm A
v lenanaaRatuluimufivihie  Seanuduiusludnsmsi lddesdlunnionig
@ ¢

=% ; ddl s 1 = @ ar
VAT meamﬂ@muvlé'luﬂsmﬂﬁ%ﬁmﬁmmm7gﬂlﬂﬁ’luﬂimmuanmﬂ ANNFURNUE

seataadiuasnanaa i ine measfuaa sl luasai 3.3

MI N 3.3

Constant Marginal Productivity of Fertilizer

s = & - -
Toduily AX WaHBMNIHA AY WaRGRAY
, X) {Y) (MP)
0 1336
10 . 108 10.8
10 1444
10 108 10.8
20 1552
10 108 10.8
30 1660
10 108 10.8
40 1768
3L.R.Singh. “Economic Principle of Production”. Improving Farm Management Teaching in Asia,

B.T. Tan and Others Editors, The Agricultural Development Council, Inc., Bangkok. 1980, p. 22.
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1900

1700

1500 | /

1300 f
0 10 20 30 40
Amount of fertilizer (kg)
Increasing Marginal Productivity

Amount of total product (kg)

3 %
=1 *

anuFuius luinyacififiolulonmuwiulumIiniemanwas dufa udaz
wiwvasadsnndafignldlunmnfafiautiu ildnanianmundainludesiisin
anuFuiuisznhalloussnanfaludne s dswmadulllddniuasd (1w A6u)

e ! dll =] ar o ar o ) dl .dl
IWTnananinlafisufudeioduus daurasluansif 3.4 uasgud 3.5

VITIN‘F; 3.4
INCREASING MARGINAL PRODUCTIVITY OF FERTILIZER

Fertilizer Total product Marginal product
X AX Y AY AY/AX
(kg)
0 500
10 50 ]
10 550
10 . 70 7
20 620
10 80 8
30 700
10 90 9
a0 : 790
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800 |-

600 -

Amount of total product (kg)

500

I Il L L] -

0 10 20 30 40
Amount of fertilizer (kg)

Decreasing Marginal Productivity

anuFuiut uany pcidnielulunsniamanweas  dudenn q WUV I

ot [
L

ﬁﬁﬂﬁuu,ﬂiﬁgﬂl"ﬁtﬁwﬁu A AN aN R AT IR NaLALTRLA AT RS e 1RATiRERY &3

LLﬁ@Nlu@lﬁNﬁ 3.5 Lm:gﬂﬁ 3.6

<
mMilan 3.5

DECREASING MARGINAL PRODUCTIVITY

Marginal product
X AX Y AY AY/AX
(kg)

0 0.00

2 5.89 2.94
2 5.89

2 3.58 1.76
4 9.41

2 2.96 1.48
6 12.37

2 : 2.66 1.33
8 15,03
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S, De
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(3.2.2) n;p'ﬁwwaﬂammu DAUBBDDUAY (Law of Diminishing Returns)
nghgnansuLnuaadas ooy ataziintulumsniarzas duilioi AN e
Auudslumandosnfuiaioned agilnanl¥h fmntaisiuudseianiagnldidui
d‘ o ' -9 [ Ali d.c W dl Y & dl Lo AI 5 ] 1
5on q amwlesududedsiufidmualiedd nandanmuaflasuiRstiuda 1 wig
Jadpduudyazeiay 4 saveenasns lassuydiunefianiniand

(3.2.3) WUADUNINAR (Stages of Production)

WandumIndasunsoudsduasunsniaoanle 3 fudeiu Foudasiuas
waasdslse@nE mwlunsndoveaulade (a3U# 3.2)
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NRN AL NEJ ‘I.umumaumw dafinaesuunudailad WAIHRARA DL DDA (Diminishing
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Returns)

t
W
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HAEADLUNUADN IV BTUIANITHRS LA AITIFAR MAITIURIULL R IV ANER

SudlunsmnanmadfmuudasunsEdafoninge  wIanwwdwansznuraimiRaiv
= A’A ) o d' d‘ A Q lal ; [ | =l '™ . 1 &

lunsndafiBdadunuwadnfonnladognlfiRaiuludaswdsiu  Foudsnld s
Uizimengiu fia

1. NRADUUNUABNTIUNIVUIAMTNRALULRATY (Decreasing Returns to Scale)

r- ] = nl 5 o ar ] [ 7] 1 n' 5 [ o

wie e wesdaRiAuiludagutesninnmAstvea slafonanie

2. Namammwiamw;nwmﬂmwﬁmuumﬁm‘m (Increasing Returns to Scale)

=2 -3 ﬂ' 5 & ar 1 | AI z =
rnde HanfaRvmuiduFar U TIMIIR NI TIRMTHES

5 J.M.Cassels, “On the Law of Variable Proportion,” Readings in the Theory of Income Distribution,

(Philadelphia: The Blackiston Co., 1951}, Chapter 5.
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