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. ____CAAPTER-%4- . .. . =
. QUANTITATIVE ANALYSIS

{nvolve i1ne uce Of_nﬁ?\%bers S¥mbols and mathematical

__@Xpression are +he Ruantitakiv anaas|s or Jcechnnclues

Theiechmques used in anal z.g}:he pmb\em which.

.> &uqnhiqhve %Qchnu ues Qre +hose sfQiistical orProgmmm.n
__techniques which provide the decision maker gty @ O
gystematic and ?ONQr-ful means of anal sis and heip,
based on Quath,ahve cata, [0 oxplori a, pohoesf

ach.ev. n,q pre- de'rermmed goats

- "th dec's«on making Also known Qs dec.s-or) anaysis
is the option +o be selected by he decision mqrer

~—_ for the ‘determination of Optimal Q'h'ai‘eaﬂ from
-me various Ofptions chu(ale to




* Types of Decision Making Envivonment: -
1- Decision making under cecfainty -

9. Decision making under Risk I

3. Dacigion* making uner‘Un‘CQrQ}qirﬁé? T -
N

¥ Decision mdkl'MndQY"‘Uhcqr}aiﬁ}X: o e o E e
__q. Maximax” Criferig (pplimistic) - -

b Moximio_Criteria (Pegsimistic)

o Mnimox_Reqret Criteia

Wheve,

“Maximax_= Maximum_from maximam
‘Maximin = Maximum from Minimum
Minimax = Minimum from Maximum

X ‘R:agﬁ: Ane benefit oblained from 4nhe afve[l Combination

of decision aifernative And the state of nature
ts known as the pay off- '

~ ¥ Reqrer Valug: A quantitative measure o} 1oss Obtained

¥ L’é{ gubsirating a Pamcular pag-orf_«frvm ‘he
Kiqhesk pag-%ff- both belonging to -the same
alfte of nature, s known as”-rre regret vatue

ot Forh'cular ;pagoi i




~ Fomulg: ) AT

"1 Poyoif = Unit sod X Mp [ D2¢)

9. Poyoif = Unit soidx MP= Unif unsord XmaL [ rf D<e]

nhere,

Mp§ Marginal Profit = Sell lfjﬂfrfce (6P - _(_._OS‘}vPﬁCe(CP)

ML = Marginal 105 = Cost price (cp) - Scrab Vglug(sv)

For exambple:

Cost price (P =Rs-10

goning price 6P = Re .15

gevay valug (Sv) = Rs-4

Marginal profit (Mp)=?

Marainal L0ss (ML) =7
Tl o . -

"

15-10 =Rs.%

Mp= Sp-Cp

T ML= Cp-sV = 10-1 =Rs9 = s
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(@ Maximax Criterion

Poyol{ Toble : B

31a4e of nature (Pay-0f in Rs)| Maximagx Criterion.
Sirateay N No | Ns Maximum pay-03f
> 40, 68071 48,2 fy - FO(Makimam) |
L 229085 4y b s) o 30+ hingh, B0
S | 20 | 40 | 90 | %0 o
S The maximum pa S

UM Pay-oft out of maximum is o which
ts_COrrespond 40

£ Rée 0 Sy '_‘50-95}0‘0“0@*0 Mmaximax Cri ie'“"ﬁl B
____dedeion maker shoud se|ect Strat ) A OB

() Minimax Criterion

Regret Table

' B State of Najure ( Ragrer in Rs.) - MiniMax Criterion
- Slrajeay Ny No. Ng ™a ximum. Reqret-
S 10-%0= 0 [A45-30=16" |20-15:5 ' . 15 (Minimum) |
= Qg 10-50=20 |45-45-0 20-10=10 20
Ga 10-30:40 [45-40:=5 [20-20:0 Qe - oo |
_ S The minimum out of Mmaximum reqret 1 15 which §s

cOrregpond 40 S.. S0, aceord:

. Cc é,j 10 Minimax criterivn,
1he decision maker should cédect stradeny g,
N o




Qoqe, 8. NOS/Q(HB &ploc,

e T B e
" Regret Table
Demand Decision A-\emahves
(Uniisd 15 16 't iR
15 |150-150=0 |150-120=30| 150-90= 60 |150-60 =90
16 ])60-150=10J60-160=0 [ 160-130:30 |160-100 = 60
3 |190-150:90 | 130-160=10 ] 190-130=0 |150-340=30
12 180-150=30 | 180-160:20 [ 180-190=10 | 180-120=0
2098 B-Nos@ T
S0 s E a
(@ For Maximax (.nfer.on b For aximin Crderion.
L State oF Natare Moaximax Maximin_
Sm*eg? NL(10) [No(11) [Na(32) [Nu (13)[Ns (1) |  Maximum payaf} Minimum payotfs
%(10) | 400 400 [ 400 [ 400 | 400 400 (o0l Max.
(S0 | 220 | 440 | 440 | 440 | 440 440 320
Sa(1) | %0 | 4o0 | 420[ 40| %E0 | 480 | se0 .
Su(13) | 3490 | 400 [ 460 [ 520| 520 _Bop - 340 §
25(14) | 320 | 380 | 440| 600 ‘360 560] Max. éio
_Dectgion: Wy

Maximax Z;n{enon dhe. maximum » gojf_oukof{- maximum ¢ 5,0
Whith is (orrecpond 10 S5. 20 acwoming 40 maximax

 criterion e decision aker shoutd “kelect eﬁra«:%g_gs,_ B




~Maximin Cn'ienon‘ Jhe maximum our O minimur> payotf fs
A00 tohith s coresponding 0 5,. 40, accordin &

40 maximir)

criterion , the decision maker should ghe: Seletr g“mJFjd'$.l.
 © Minimax cmerton e Tt HTY
Reqmb fable
Slate of Nature Minimas

91"1*%:? N, (10) No (11) No (12) Nu(13) | Ns(1Y) |[Maximum

Sa(12)  1400-240= bO [440-400 =40 | 480 -460=20 04520 -0

S, (10) - |400-400=0 440400 =40 |480-400 = 20 [520-400:129 5&0-400=1k0| 160
Ga(11)  |400-380:20 f40-440 = O |420-440= 4O [520-440:80

: 560-440:120( 190
Se (12) _:,oorsso qo H40-420 = . 99 [420-420=0 520- 480+ qo

560-420=89] 20

Gs5(2)  [400-320+= 20|440-320-60|420 -440 =40 [520-500:20 560-560=0

560-520=40| [60] Min.

Docision: -

| MuncmmLCr’-{QnOn jhe mm.mum Out o[- mMmaxinum regret s 60 wn.ch

ts cores

Pond na 0 Sy. 99, acwrd.n 10 minimg

X cr\’rerl'Of)

e dec.gmn maker should Seloct strategy Sy.
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Sop

Payoft fuble

States o} narure.  [Opimistic (Maximax)| Pessimistic (Maximin)
5*““‘*8? Na(20) | Na(21) | Na(22) [Nu(22) Maximure Minimum
Si(20) | 200 | 200 | 200 | 200 | 900 |  200(max)
Sal2) | 18 | 04D | 210 | 210 210 120 A
~ %(22) | 160 | 490 | 200 | 220 990 | 160 ]
3q(22) | 1Yo | 230 | 200 | 230 230 (Max.) T
. Obk proach © Jhe maximum out off maximum bagoff

.s ng mhuCh fc_Correspond 10 $y'. 80, accorc 8&0
_OPlimistic approach, 4he decision maker shoum{

select Simteém— Sy. - e B |

. Dossimishic Approach: 4he maximum our off wioimuna

b is 900 which is corresponcl {o S, . 8o,

ording - gecs.n’nsﬂnc abr)roqch +he deurinn
hOul

maker, seleck s-lrcrle(ﬁ q.




B ’erou Q-No.Jo

sopn
= Given:

Cosp for Vit cp)= Rs-2y

_SAtes per Uait (sp)= Re-34

__Sa1vnge \alue (sv)= 0
__pemand = 33 to 36

_ Maoginal prokt(mp)= £p-cP = 33-2u=ReE

—IMiovgiog) 10ss (Mi)s CP-SV = 25-0= Re2Y

Payott fable (Benefi)

. ;‘,_ (D=23, 8=93) = 32X - Rsa%;_; - -

iilipsse ni VY Siate oF Nature (Demand)

51 m’reg? Ni (33) Na (34) Ns (25) Ny(26)
S (23) 221~ | e3t | 9% | om
Sa(3y) 20F 238 2338 . . 238
S3(35) [ 183 a1y L oMy | oS
Sy (36) 159, 190 091 2592,
, Nor\dfgﬂofe: L e Y -

_ Pyoft (D29) = Unit sodx Mp

_ payofp (p<S) = Unit soidx Mp ~unit unsod X ML
_ (D=%3, 873y = M¥xF-AXy=90F



~ Reqret

Taole

s SHote o} Noature
; Q-]rq.}Q&Q N1 (329) - Na (3y) N (35) Nu (36) 5
S 1231-23)= 0 [238-03)=  [ON5-081= JY [969-931: 21 |
ERJYCHA 231-207 =9Y [9%3-298 = 0 |2u5-238= T 1062.938= 4V |
Sa(35). - [231-183 = yg |038-21y= 04| oy5-945= O [959-2y5: F.
Sy (36) Q31-159=?12 238-190=4€| 2y5-221= 24 |952-262z O |

Qoas 01d 8:NO-5

o
T Given: Ty el
SN2 Unit pemanded = 12,13,1U,15,16,1% e
S Selling priceper uait (sp) = Rs- 200
) - {08 Price per unik ep =Redyo
" Mar(q«nm drofit (Mp)= Sp-Cp = 200~ 140 = Rs 60 el
= Marginal Loss (ML) = Cp-sv = 140- 0 = Rs1yo
) ~ fayoff Rble e e T
- Slate of Nature , MaxivMax  |Maximin
Shiaiegy D:(39) |Da(13) | Ds (14) | Pu(15) | Ds(16) [De(3) | MaXimum | Minimum
Si(12) | 320- | 320 | 90 | 920 | 390 [320 | 20 20 (max.)
Sa(13) | 580 [ 180 | 180 | 30 | 3820 | 920 | 80 580
as 1) | 440 | 640 [ 840 | 8u0 | gwo | suo | 840 | 440
e l!5) | 200 | 500 [ 300 | 300 | 900 | goo | 900 300
a5 (16) | 160 | 360 | 560 | 60 | 960 | 96D | 960. 160
¢ (13)| 20 | 220 [ 420 | 620 | 820 1020 | 1020 (max)| 20




Working Nofe: ' -
Tt Dz¢ “PoyofF = Uniksoidxmp
. D=39,8=12 = 19X60 = 720

Decision:

Maximax Criterig: Jhe maximum out 04 maximum™ ?Ggoﬁ; s
1020 which fs Corresbond 10 %6 . S0, ateordling- o maximax
Criferiq, the dlecision marer should delect SYrateqy- e -

Maxinin Criteria: Ahe maximum out off minimurm f\’g&O%F e
790 which is Corcespond to Si. SO, Qeeording- 40
 maximin criteria, 4ne decision maker cho :_grs_elecrw

Setegye & T

Reqrer Table ‘
g S giate oF hature Miniax,
smieaﬁ Di(12) | Dol12) | DaldV) | Dy(!5) |Ds(36) | D¢ (1%) | Maxiroum
&0 [ 0 [60 [ 190 [ 180 [ 2uo [300 | 300 M
Sa (13)_ i R 2 A_E?O___VAIQO_ | 180 AQBQ- ; 9‘40_Ul1m)_
S, ) | 280 | 140 | ©

{ 60 | 120 | IR0 | 280
SqU% | 420 | 280 | o | © 60 | t20 .| 490

Ss(16) | 560 | A90 | 920.| 140 | O | 60 | 560 [
$¢(U1) | 400 | B6O | 400 | 980 | 140 | O | Foo ’
~ Minimox Ceiderio: dhe_minimum our of maximum regek is 240
Which is Qovrespond 1o Sg. S0 according 40" Minimay,
Criteria , Y0 decision maker shoutd s<fbct hrofegy Sp.
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s
. Given:

_ Unit Demanded = 10,11,39,3,14
Saling. price per vnit(SP) = Rs- 25
_Cost price per yait (¢ = Re.10
__Salvage Value (sv) = O

- Marginal profik (Mp) = SP-Cp = 25-10=45

N tBet (N0 = cp+S¥eibe @ 210

Maxim

P&g@ﬁg Uik SOld XMP = 10X 35 = 150

(D=10, Sz10) .

150 Which i correspond 10 3. So, accordir +o
 maximin_Criferia, “he decision maker shoutd Seleck-
' simiega, - 61 ' |

in Criferig:  $he Maximum outop: minimu

;;;

Payor]f fuble
| . Demand (state OF Nature) Maximin
Slwategd [ Do) [ Daiy) [9s(19) [ D4 [Ds1w) | Minimuma
1 Si(10) | 150 | 150 | 150 150 150 SO (). . .
| Sa (1Y) Iqo | 165 | J65 | 165 | 165 | Iyo - )
S (U)o 130 | 1565 | 180 | 180 120, | - 180 T i
SyU1» | 120 | ug | 140 | 195 | 195 | 120 3
Ss(3v) |- 110 139 160 185 | 210 110




Regret fhble

re— Demand (state 04 Nature) MiniMax
shategt’ [Di(10) | ba(a) | Da (19) | Du(23) | Do) Maximum

ENONEEE G 30 us 60 [ 60
So() | 10 0- | Is 30 | 4% 445 .
Ss(12) | 90 10 [0 15 80

% a0 [0 |10 |0 | e | 3ol
Ss0w) | X0 30 |- 20 s @ 40

Minimax Criferia:  dhe minimum “outeft maximum reqret is 30

which is cotrespond fo S Sdmteaaz $aand 3. So qccoud.&,
+0 minimax Criteria, 4he dec.s-on maker shomd setert

Sg and Sy- : S

20%0 8:-No.5 : '

aoP . A

 Guan: ' R — —

Unit bemanded = 45,46,47,48 49,50

FSQ,U' PF\CQ PQ!‘ Umf- (g@ Rs 500 > I :

COS;,&'Q&_'{_EQ per unik (cp) = Ks 300 |
quage Vqlue (sv) =

_Marginar_profi- (MP)— Sp-CP = 500-300 = - Rs-200

_h'la_a(noLLoss (ML) = €p-$V = 300-0 = Rs-300



Pogtol - Table

R Defand (state 6 Nature) [Optimistic [Pessimistic
94'0{033 D1 (u5) [0s (u6) | Da (D] Dy(U)[P5UY) [Pe(59) [ Maximum | Minimum
2:(us) | 9000 | 9000 | 9000 | 3000 9000 (Q000 | 3000 8000 (Max.)
So(u6) | @400 {3200 [ 9200 [ 2200 | 9200 | 9200 | 3200 gf00
S3(u3) | 8400 | @300 | 9400 | 9400 | 9400 | 400 | 400 | 840D
“gy(ug) | 2100|2600 | 3100 | 9600 | 9600 | 3600 | 9600 2100

S5 (4a) | 3200 | 8300 | 2800| 3300 | 9200 | 9800 | 3800 7200

&, (50) | 3500| 8000 | 2500 3000 | 3500 10,000 10,000 (Max,)| 500
_ WorkigNole: - —
_,______'Poaﬂﬁ = Onit soldxmp  [38 Dzs) [D=us,s=us)

= ugx200 - )
= Rs.9000

pagotf = Lait sold x Mp- Uait Lnsold X ML TI{ DLS]

DQC'S!OU
Optimisiic Abproach (Maximax) @ She maximum out off-

~ maximum pagoff is . 10000 “which is correspondm

S . 30,0 acw ding 0 ophm-si.c approach, the
~ decision makar 3Hourd seleck strategy- Se .

Poss.rmshc Approach (max.mJ 4he maximum Ouk- of{-

- migimum pa E!;OH is 9000 which is correspond -to

& S0 acc 10 pessimistic a_")'p}oc—cchi the

decigion makor‘ ¢ outc) select .s’(ra{o&r Si.




Kegret Table

, Demand ( Slate of Nafure) MiniMax i

Shveneqly [B(us) [, 46) [ Dolw®)] Duled D5 (ug)[Pel50) | Maximums
1 S1us) | O | 900 | 400 [ 600[ 200 [ 1000 | 1000 _

So(ue) | 300 | O | 200 | 400| 600 | 200 | 200 _

S3(UD) | 600 | 300 | O | 200 | 400 | 600 | .600 (Min.)

Syug) | 900 | 600 [ 300 | O [ 200 | 400 900

S5(49) | 1900 | 900 | 600 [ 390 | O 200 | 1200

$6(50) | 1500 | 1900 | 900 | 600 | 200 | O | 1500

_ MiniMoax Criferig: Jhe minimum 60Ut 044 maximum re rek (s

(riteria, ¢he dec-snon mqlcer or should select st

600 Which is cowecpond to S3. 60, Qccordin

Q065 &:No.10

g0

Given;
~ Cost
- Seli 9P price (SP) = RsY

ﬁ .\_0 m-nnma)(
K@'a— Sa.

'mce (cp)z Rs-3

sawage Value(s\:) Rs-d

g nan xohl-(mp) Sp-cp= Y-3: Rsa
Cp-sV= 3- 1- = Rs-2.
Um Dananded W5, Ub, U7, U8 49,50

nou LOSS (ML) =

Com}»le%e Yourself "



X ﬂnqlaﬁcal Answer Guestion

2016 8:N0.19/ 0072 6-No.1F
3

Given; ,4
Cost price per unit(cp)= Rs:30
Selin price S)er unit(sp) = Rs:50
saivage vaue (sv): k-0
Mamginal Profit (Mp)= Sp-Cp= 50-30 = Rs-20

=. tqargmgq L0ss (My) = cp-SV = 30-0 = Rs-30

0 Payoff Wole
Probabititg™ | 0.10 [ 046 [ 090 [ 0.25 | 0-30 | txbected
N Demand] 2o o enise - Monetary Value
Stock, Di(10) [Da(sr) [ Dg(12) |Dul!3) |Ds(iy) | (EMV)
51 (10) Q})_\\%aoo___ 200 | 200 [ 200
C 601 | 10220 T1~2920 | 290 2920 T |
8U3) | 10 %\\%\w\o 240 | 2005 (Max)
_SyL®) | 110 | )60 | 210~060 ~260 | 290. '
S5(14) | 80 130 120 \%\\kﬁ 05
~ Inorking Nole:

" Rughit= onitsadx P (1 D= ) [5,-10 Sivie)
= 10%20.= REAUD whad '

T Yool = Unit SO X MP Unik Unsold XVIL (3§ D2 g) | 0210, 8,=11]
10X20~ 1X30 = Rs.1%0 _and 0 o0n...

-
-



~b. Calcuration of Expeded W‘"E‘*“@‘ Value (EMV)
EMV = 2 Probabilipy X pay - -off
For ;=19

EMV 0.J0X 9.00+ 0. .\SXQ00+ 0. QOXQOO+025XQOO+030XQOO 200
For So=11:

EMv:= 0. 10X110+o 15X090+0.20X990+0.25¥220+0-30 X220 = 215—
_ FoOr S9=12:

EMV:= 0-10X JU0+0-15X 190+0- :20X2y0+ 0.25x qu-m 3ox2uo 099.6
FOT‘ %q 13 i

Emv: OIOX_JJO-L() |5x1(,o +o 20X 210 +0.25x 2604 0-3 zoxabo - 020
FOT 95 14

 EMV=0-[0x 804 OI5X 130 + 0.20X 180+ 0.25X 230 + 0-30X980= 205

C. Sinc, the maximum EMV {s 0092.5 which s correspond o S3
£0.4he profit Can be maximized ar Quant

pis - . -
_d- Ca"o} Expected profit with perfect Information (EPPL)
- Tt EEPI o Probob.\.iax D.agonql pa -0t

2 0.J0X200+ 0:15X220+0.90X 240 +0-25X2604+0-30X 280
= 050 '

. CaMef Expoc’fed value of Perfect Information (Evpr)
. Evpr= EPPI- Max.EMV

250-9008%
9.5







