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PORbVOKD

The e x i s . t in g  d e f i n i t i o n  x>f p o v erty  l i n e  b e in g

user* by P la n n in g  Commission i s  base** on the recommendatijan 

of th e  rep o r t  o f  the Task.JForce on P r o j e c t io n s  o f Minimum 

Ne.edB and E f f e c t i v e  Consumption Demand s e t  up by P la n n in g  

Commission in  1977. The p r e s e n t  St udy Group was s e t  up to  

recommend n e c e s s a r y  r e v i s i o n  in  the e x i s t i n g  d e f i n i t i o n  o f  

p o v er ty  l i n e  f o r  u se  in  the S even th  F iv e  Year P la n ,  which  

was co n s id er ed  n e c e s sa r y  in  the l i g h t  o f  thft S ix t h  P lan  

e x p e r ie n c e  i n . t h e  im p lem en ta tion  o f  poverty, a l l e v i a t i o n  

programmes and i s s u e s  r a is e d  by many E con om ists ,  S t a t i s t i c i a n s  

and N u t r i t i o n i s t s  in  the measurement o f  p o v e r ty .

The Study Group e x p r e s s e s  i t s  g r a t i t u d e  to  the 

o f f i c e r s  and thfe s t a f f  o f  the P e r s p e c t iv e  P la n n in g  D iv i  s i  on 

o f  P lan n in g  Commission who have c o n tr ib u te d  to  the .. _ 

p r e p a r a t io n  o f  t h i s  r e p o r t .  S p e c ia l  m ention  must b e  made 

o f  D r. (M rs.)  S a v i i a  Sharma, SRO who su p e r v is e d  the  

t a b u la t io n  work and S h r i T .G .S r in iv a s a n ,  SRO, who gave m aiy  

v a lu a b l e  s u g g e s t io n s .

g iv e n  by D r. S .N . Ray, E x e c u t iv e  D ir e c t o r ,  Computer C en tre ,  

Dep.tt. o f _ S t a t i s t i c s , R.R. Puraa_in  p r o v id in g  the b a s ic  t a b le s  

fro n  the d a ta _ o f  NSSO's household  consum ption e x p en d itu re  

Survey o f  Round ( 1 9 7 7 -7 8 ) .  Ve a l s o  acknowledge the h e lp

g iv e n  by S a r v a sh r i P .C .A garw al and Karan..Singh, Programmers, 

Computer S e r v ic e s  D i v i s i o n ,  P lan n in g  Commission in  r e p r o c e s s in g  

th e  d a ta  r e c e iv e d  frcm Computer C en tre , D e p t t .  o f  S t a t i s t i c s .

A ls o ,  we e x p re ss  o u r  h ig h  a p p r e c ia t io n  f o r  tiie h e lp
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&
M em ber-Secretary, S tudy Group



planning  COMMISSION
( P .P .  D iv i s io n )

R eport o f  th e  S tu d y  Group on C oncepts and 
S stim atT an  o f  P o v er ty  L in e .

A S tu dy  Group on 'C oncepts and Measurement o f

P o v e r ty  L in e 1 was c o n s t i t u t e d  by t h e  P lan nin g  Commission

in  1983 w it h  th e  term s o f  r e f e r e n c e  as  f o l lo w s :

i )  t o  exam ine th e  c o n c e p tu a l  problems o f  d e f i n i n g  
p o v e r ty  l i n e  in  th e  l i g h t  o f  r e c e n t  v iew s o f  
P r o f .  Sukhatma, P r o f .  Dandekar, P r o f .  Gopaian  
and others,*

i l )  t o  d e c id e  on th e  c u t - o f f  p o in t  fo r  c a l o r i e
in ta k e /co n su m er  e x p e n d itu r e  f o r  d e f i n i n g  p o v e r ty  
f o r  t h e  purpose o f  m acro-econom ic a n a l y s i s  in  
t h e  S e v e n t h  F iv e  Year P lan  fo r m u la t io n .

The f o l lo w in g  i s  th e  c o m p o s it io n  o f  t h e  S tu d y  Gr oup:

1 . D r .  S .P .  Gupta/ A d v iser (P P ) /  Chairman
P lan n in g  Commissi on

2 .  pr o f  «P -v . Sukhatme, Member
H b n y .P ro fessor  o f  Biom etry and
I-fcad o f  th e  Department o f  Biometry,
Maharashtra A s s o c i a t i o n  fo r  C u l t i ­
v a t io n  o f  S c ie n c e /
Pun o-410004

3 .  D r . K »C • S e a l ,  Member
D ir e c t o r  G eneral/.
C e n tr a l S t a t i s t i c a l  Organ i  s a t  ion ,
Department o f  S t a t i s t i c s ,
M in is tr y  o f  P lan n in g ,
New D c l h i - l l o  OOl.

4 * Prof • N .S . Iyen gar ,
Haad Economic -Aknalysis u n i t ,
In d ian  S t a t i s t i c a l  I n s t i t u t e ,
31, Church S t r i c t ,
B a n g a lo re-5 6 0  0 0 1 .

5 .  P r o f .  R. R adhakrishna,
C e n tr a l  U n i v e r s i t y  o f  Ityderabad,
Hyderabad.

Member

Member



6 .  S h r i  K .L . D a t ta ,  Member
S e n io r  R esea rch  O f f ic e r /  
p e r s p e c t iv e  P la n n in g  D iv is io n *
F la n n i ig  Commission

7 .  D r. N. Rat tv *  Member
D ir e c t o r /
Gokhale I n s t i t u t e  o f  
P o l i t i c s  & Econom ics/
P u n e.

8 .  D r. Padam S in g h  M em ber-Secretary
J o in t  A d v ise r /
P e r s p e c t iv e  P la n n in g  D iv i s i o n /
P la n n in g  Commission/
New D e lh i#

* D r. N.Rath, D ir e c t o r /  Gokhale I n s t i t u t e  o f
P o l i t i c s  and Econom ics, Pune d id  n o t  .-a tten d  any o f  t h e  
m e e t i n g  . But he has been  k ind  enough t o  send  
h i s  ccmments on th e  d r a f t  w hich  have b een  c o n s id e r e d  
by t h e  S tudy Group.



Summary o f  recotnmondations o f  th e  S tu d y  Group 
on Concepts' & E s t im a t io n  o f  P over ty  L in e ,

F o llo w in g  a rc  t h e  main recom m endations a s  coming  

o u t  o f  th e  r e p o r t  o f  th e  S tu d y  Group:

1 • Both the c o n c e p ts  o f  a v er a g e  norm and minimum norm

sh o u ld  bo u sed  in  i d e n t i f i c a t i o n  o f  poors and 

e s t im a t io n  o f  p o v e r ty  in  th e  c o u n tr y .  G iven our  

r e so u r c e s  c o n s t r a in t s  and t h e  p la n s  v e r y  h ig h  

p r i o r i t y  Ecr h e lp in g  th e  p o o r e s t  o f  th e  poor* 

i d e n t i f i c a t i o n  o f  th e  b e n e f i c i a r y  group f o r  p o v e r ty  

a l l e v i a t i o n  programmes s h o u ld  be i n i t i a l l y  on th e  

b a s i s  o f  minimum c a l o r i e  requ irem en t and s u b s e ­

q u e n t ly  th e  programmes c o u ld  be ex ten d ed  t o  c o v e r  

b e n e f i c i a r i e s  u p to  th e  a v er a g e  c a l o r i e  r e q u ir e m e n t .

2 . The average  c a l o r i e  norm sh o u ld  be worked out on

th e  b a s i s  o f  th e  age, sex* o cc u p a t io n  s t r u c t u r e  o f  

t b s  p o p u la t io n  and th e  a s s o c ia t e d  c a l o r i e  norms 

o f  ICMR•

3 .  The method o f  b i - v a r i a t e  lo g  normal d i s t r i b u t i o n

sh ou ld  bo u sed  f o r  c a l c u l a t i n g  th e  e x p e n d itu r e  c u t ­

o f f  c o r r e sp o n d in g  t o  th e  d e s ir e d  c a l o r i e  norm s.

4* The avera g e  p e r  c a p i t a  d a i l y  c a l o r i e  requ irem en t  

sh o u ld  be ta k e n  as 2400 in  r u r a l  a r e a s  and 2100  

in  urban a r e a s  . The minimum c a l o r i e  norms a re  

25% lo w er  th an  th e  a v er a g e  c a l o r i e  norm s.



5 • The p o v e r ty  l i n e  co r  re sp o n d in g  t o  t  heaver a go c a l o r i e  

norm i s  per c a p i t a  m onthly  in co m e/ex p en d itu re  o f  

Rs.59-15 in  r u r a l  areas  and Rs.73.51 in  urban a re a s  

b o th  a t  1 977 -78  p r i c e s .  The a l t e r n a t i v e  p o v e r ty  

3 in e  or th e  s e v e r e  p o v e r ty  l i n o  co rresp o n d in q  t o  t h e  

minimum c a l o r i e  nortn i s  Rs.45.91 per c a p i t a  p er month 

f o r  r u r a l  a r e a s  and Rs.6 1 .2 0  p e r  c a p i t a  p er  month in  

urban a r e a s  b o th  a g ix n  a t  1 977 -78  p r i c e s .

6 . The p o v e r ty  l i n e  sh o u ld  be u p -d a ted  f o r  c a l o r i e

norm and a l s o  fo r  t h e  e x p e n d itu r e  c u t - o f f  f o r  th e  

y ea r s  f o r  w h ich  th e  p r iv a t e  consum ption  su r v e y s  o f  

NSS have b een  co n d u c te d .  S in c e  su c h  su rv e y s  e r e  

con d ucted  o n ly  once in  f i v e  y e a r s /  s i n c e  1973-74  

t h e  p o v e r ty  l i n o  sh o u ld  be u p -d a ted  fo r  in tu r - s u r v e y  

y ea r s  w i t h  th e  h e lp  o£ f o l l o w in g  in  th e  cfcficr o f  

p r i o r i t y :

(•v) Consumption b a sk e t  o f  th e  p erson s  n ea r  t h e  p o v er ty  

l i n o  t o g e t h e r  w i t h  t h e  change in  th e  p r i c e s .

(b) The p r ic e  in c r e a s e  in  t h e  food item s and non­

food  it^ms t o g e t h e r  w it h  t h e  w e ig h ts  o f  food  and 

n o n -fo c d  irrthe consum ption  b a sk e t  o f  t h e  p ersons  

n ea r  t h e  p o v e r ty  l i n o .

(c )  Ci) P r ic e  in d ex  o f  a g r i c u l t u r a l  la b o u r e r s  f o r

r u r a l  a r e a s ;

( i i )  Consumer p r ic e  in d e x  o f  I n d u s t r ia l  workers  

in  urban a r e a s .

R eg a r d in g  (a) and (b) s p e c i a l  t a b u l a t i o n  has bt.cn



recommended from C.S.o. R e g ir d in g  (c )  t h e  b i s e  o f  th e  

in d i c e s  n eed su p d a tin g  fo r  w h ich  n l s  3 th e  recommendation  

h as been  g iv e n  t o  C.S.o.

7» The e x i s t i n g  p r a c t ic e  o f  a d j u s t i n g  NSSO p r iv a t e  

consum ption  and i t s  d i s t r i b u t i o n  by th e  r a t i o  o f  

t h i  t o t  i l  p r iv a t e  consum ption  o f  CSO and NSSO sh ou ld  

bo c o n t in u ed  t i l l  f u r th e r  in fo r m a tio n  i s  a v a i l a b l e .

8 . The. S tu d y  Group rocanmends t h e  fo lld w ir o  s t u d i o s :

i )  Impact o f  G o v t ,  a id ed  programmes on th e  n u t r i t i o n

Of pDOlS/

i i )  Adequacy o f  c l o t h in g /  s h e l t e r /  e d u c a t io n  and

h o u s im  requ irem en ts from th e  consum ption  b a sk e t

o f  thu p e o p le  n ea r  p o v e r ty  l i n e ,  

i i i )  A n a ly s is  o f  d i f f e r e n c e s  in  th e  t o t i l  p r iv a t e  

consum ption  as e s t im a te d  by CSO and NSSO. 

iv )  E s t im a t io n  o f  area  s p e c i f i c  ^nd p o p u la t io n  s p e c i f i c  

p o v e r ty  l i n e .



BACKGROUND

1 * 1  A lthou gh  t h e r e  a re  d i f f e r e n c e s  o f  o p in io n  among th e  

e x p e r t s  on th e  measurement o f  p o v e r ty  in  th e  c o u n tr y / i t s  

im portan ce in  th e  c o n t e x t  o f  p la n n in g  has been  w e l l  

r e c o g n is e d  b eca u se  o f  g r e a te r  em phasis on many a n t i - p o v e r t y  

programmes in  th e  In d ian  P lan n in g  t o  combat th e  problem  o f  

p o v e r t y  in  th e  c o u n tr y .  P r e c i s e l y  fo r  t h i s  re a so n / a  

q u a n t i t a t i v e  in dex  o f  p o v er ty  i s  n e c e s s a r y .

1 . 1 . 2  The q u e s t io n  o f  d e f i n i n g  p o v e r ty  l i n e  was f i r s t  

m ooted by th e  In d ia n  Labour C on feren ce  in  1 9 5 7 . A Working 

Group was s o t  up by th e  P lan n in g  Cammiss ion  in  1962 t o  

d e l i b e n t e  on th e  q u e s t io n  o f  what sh o u ld  be regard ed  as th e  

n a t i o n a l l y  d e s i r a b l e  minimum l e v e l  o f  consumer e x p e n d itu r e .  

The Working Gr oup a f t e r  t a k in g  in t o  a ccou n t th e  recarenenda- 

t i o n s  made by th e  N u t r i t io n  A d v iso ry  Committee o f  th e  

I n d ia n  C ou n cil o f  M edica l Research(ICMR) in  1958 r e g - ix l in g  

t h e  needs o f  a b a la n ced  d i e t  came t o  th e  v iew  t h a t  a rftinimum 

con su m p ti 'n e x p e n d itu r e  of Rs.100 a t  1960-61  p r ic e s  o f  a 

f i m i l y  o f  5 p erso n s  w i l l  be needed in  o rd er  t o  p ro v id e  

minimum n u t r i t i o n a l  d i e t  in  term s o f  c a l o r i e  as p r e s e n te d  

b y  ICMR. The group a l s o  s u g g e s te d  t h a t  f o r  urban a re a s  

t h e  minimum sh o u ld  be r a i s e d  t o  Rs.25 per c a p i t a  iry^iew 

o f  t h e  h ig h e r  c o s t  o f  l i v i n g  t h e r e .  By i j n p l ic a t io n  t h i s



m eant t h a t  th e  co r r e sp o n d in g  amount in  the r u r a l  a r e a s  

w ould  work cu t t o  Rs.18*9 • Dandekar and Rath (1971)  

in  t h e i r  s tu d y  recommended av era g e  c a l o r i e  norm o f  2250  

pe:pfc\pita per d a y .  The co r re sp o n d in g  m onthly p er  c a p i t a  

e x p e n d itu r e  c u t - o f f ' s  in  r u r a l  and urban precis were  

Rs . 1 4 .2  and 2 2 .6  r e s p e c t i v e l y  a t  1960-61  p r i c e s .  P la n n in g  

C om m ission c o n s t i t u t e d  Task Force on P r o j e c t io n s  o f  

Minimum N e'ds and E f f e c t i v e  Consumption demand in  1977  

t o  recommend a p o v e r ty  l i n e  f o r  u s e  in  S i x t h  P la n .

1 .2  Procedure as adopted in  th e  S i x t h  Pl^-n (1 9 8 0 -8 5 )

1 . 2 . 1  B asic  C oncep ts

The e x i s t i n g  d e f i n i t i o n  o f  p o v e r ty  l i n e  and th e  

e s t im a t io n  o f  p erso n s below t h e  p o v e r ty  l i n e  have i t s  

b a se  from th e  r e p o r t  o f  th e  Task F orce  on p r o j e c t io n  o f  

Minimum Needs and E f f e c t i v e  Consumption Demand s e t  up 

b y thu  P lan n in g  Com m ission. A c c o r d in g ly  th e  P o v er ty  l i n e  

i s  d e f in e d  as m onthly  p er  c a p i t a  e x p e n d itu r e  o f  R s.65/-  

in  r u r a l  areas  and R s .7 5 /- in  urban a r e a s  (b o th  a t  1977-78  

p r i c e s )  c o r r e sp o n d in g  t o  p er  c a p i t a  d a i l y  c a l o r i e  

req u irem en t o f  2400 in  r u r a l  a r e a s  and 2100 in  urban  

a r e a s  r e s p e c t i v e l y .

1 .2  .2 . C a lo r ie  Norm

The c a l o r i e  norms s e p a r a t e ly  fo r  r u r a l  and urban  

a r e a s  were o b ta in ed  on th e  b a s i s  o f  age# sex* occupation



s t r u c t u r e  o f  th e  p o p u la t io n  and th e  a s s o c ia t e d  c a l o r i e  

n orm s/req u irem en ts recommended by t h e  N u t r i t io n  E xpert  

Group (1968) o f  ICMR. The c a l o r i e  req u irem en ts f o r  

1 9 8 2 -8 3  w hich  was t h e  te r m in a l  y e a r  o f  t h e  D r a ft  Jan ata  

P la n  (1978-83) w ere ob ta in ed  as 2435 p er  c a p i t a  p e r  day in  

r u r a l  a re a s  and 2095 in  urban a r e a s  w hich  w ere rounded  

o f f  t o  2400 an3 2100 r e s p e c t i v e l y .  I t  was a l s o  m entioned  

in  t h e  Task Force r e p o r t  t h a t  th e  above m entioned norms 

w ere average and n ot th e  minimum re q u ir ed  fo r  b i o l o g i c a l  

e x i s t e n c e .

1 • 2 «3 * E xp en ditu re C u t -o f f

In w orking out t h -2 m onetary e q u iv a le n t  d e f i n e  as  

t h e  p o v e r ty  l i n e  co r r e sp o n d in g  t o  above m entioned  c a l o r i e  

norms th e  d a ta  fo r  2 8 th  Round (1 9 7 3 -7 4 )  o f  NSSO r e n t i n g  

t o  p r iv a t e  consum ption  ex p e n d itu r e  wore u t i l i s e d .  The 

method o f  i n t e r p o l a t i o n  was u sed  u t i l i s i n g  t h e  in fo r m a tio n  

on v i l u e  o f  e x p e n d itu r e  and c a l o r i e  consumed d e r iv e d  

from t h e  food  item s in  th e  consum ption  b a s k e t .  I t  was 

e s t im a t e d  t h a t  an e x p e n d itu r e  o f  Rs»49«09 per c a p i t a  

p e r  month in  r u r a l  a r e a s  and Rs»56»64 in  urban a re a s  

( a t  1973-74  p r i c e s )  corresp on d  t o  th e  c a l o r i e  requ irem en t  

o f  2400  in  r u r a l  a r e a s  and 2100 in  urban a re a s  r e s p e c t i v e l y .  

Thus t h e  e s t im a te d  p o v e r ty  l i n e  e n su r e s  t h a t  h av in g  t h i s  

am junt, an in d iv id u a l  p r e f e r s  t o  d i s t r i b u t e  h is  e x p e n d itu r e



b etw een  focd  and n o n -fo o d  in  su c h  a way t h a t  th e  c a l o r i e  

c o n t e n t  o f  h is  food  consum ption  s a t i s f i e s  t h e  d e s ir e d  

c a l o r i e  norm.

1 »3 • U pd ating  o f  P o v e r ty  L in e :

The p o v e r ty  l i n e  worked out t h i s  way ne^ds u p d a tin g

over t im e f o r

( i )  change £n th e  c a l o r i e  norm r e s u l t i n g  from  
change in  p o p u la t io n  s t r u c t u r e  and

( i i )  change in  t h e  t a s t e s  o v er  t im e  and p r ic e  
s t r u c t u r e .

I t  i s  im port-int t o  m en tion  h ere  t h a t  t h e  consum ption  

e x p e n d itu r e  su r v e y s  a r e  con d ucted  once in  5 y e a r s /jn ly  

b y N a t io n a l  Sample S u rvey  O r g a n isa t io n  (NSSO) s i r c e  1973-74  

and t h e r e f o r e  su c h  u p d a tin g  can  be done o n ly  f o r  th o s e  

y e a r s  w here su c h  su r v e y s  have boon c o n d u c te d .  In e s t im a t in g  

t h e  p o v e r ty  r a t i o  f o r  in t e r - s u r v e y  y e a r s , t f e r e f o r e  a s e p a r a te  

method o f  u p d a t in g  i s  a d o p te d .  The p r e s e n t  method, adopted  

by t h e  P lan n in g  Commission i s  u s in g  w h o le s a le  p r i c e  index  

a s  d e f l a t o r .

1 * 4 .  A djustm ent o f  NSSQ t o t a l  p r iv a t e  consum ption  t o  
CSQ t o t a l  p r iv a t e  co n su m p tijn

In p la n n in g  e x e r c i s e s  t h e  t o t a l  p r iv a t e  consum ption

i s  e s t im a t e d  u s i n g  n a t io n a l  income a cc o u n ts  o f  C e n tr a l

S t a t i s t i c a l  O r g a n isa t io n  (CSO) . I t  i s  ob served  t h a t  t o t a l  

p r i v a t e  consum ption  as  e s t im a te d  from NSSO from i t s  su rv e y s  

d i f f e r s  frcm t h v t  d e r iv e d  u s i n g  n a t io n a l  income s t a t i s t i c s  

o f  CSO. T o m a in ta in  c o n s i s t e n c y  in  p la n  e x e r c i s e s  a t  macro 

l e v e l ,  t h e  P la n n in g  Commission a d j u s t s  th e  NSSo d i s t r i b u t i o n  

p r o - r a t a  by th e  r a t i o  o f  t o t a l  p r iv a t e  consum ption  o f  t h e  

CSO and t h e  t o t a l  p r iv a t e  con su m p tion  o f  t h e  NSSo.



RECOMMENDATION OF THE STUDY GROUP

The p r e s e n t  s tu d y  group has been  s e t  up t o  examine  

and recommend any n e c e s s a r y  r e v i s i o n  in  th e  e x i s t i n g  

d e f i n i t i o n  o f  p o v e r ty  l i n e  f o r  u s e  in  S ev en th  P lan  in  th e  

l i g h t  o f  th e  S i x t h  P lan  e x p e r ie n c e  in  th e  im p lem en ta tion  

o f  t h e  major p o v e r ty  a l l e v i a t i o n  programmes and i s s u e s  

r a i s e d  by many E conom ists/ S t a t i s t i c i a n s  and N u t r i t i o n i s t s .  

The v iew s and recommendations o f  t h e  S tu dy Group on v a r io u s  

i s s u e s  r e l a t i n g  t o  t h e  terms o f  r e f e r e n c e  a r e  d i s c u s s e d  

in  t h i s  C h ap ter .

De t e r m in a t io n  o f  a C a lo r ie  Norm

2 . 1  T te  C a lo r ie  requ irem ent o f  a p erso n  v a r i e s  a cc o r d in g  

t o  th e  age# s e x ,  o c c u p a t io n /o r  a c t i v i t y  c a t e g o r y  t o  w h ich  he 

b e l o n g s .  N u t r i t io n  Expert Group (1981) con sid ered  14 

r e l a t i v e l y  homogeneous c a t e g o r i e s  c o m p r is in g  (1) f i v e  far  

c h i l d r e n  on th e  b a s i s  o f  t h e i r  age (2) t h r e e  fo r  a d o ic e c e n t s  

i n  term s o f  t h e i r  s e x  and age and ( 3 ) f i v e  f o r  men A* omen 

o f  19 years  or over  w i t h  t h r e e  e a c h  f o r  man and women 

engaged  in  heavy m oderate and s e d e n ta r y  work r e s p e c t i v e l y .  

To t h o s e  a n o th e r  two# one e a c h  f o r  non-w orking  men and 

women w ere added t o  accou n t fo r  t h e  w hole  o f  t h e  p o p u la t io n .



The w e ig h t in g  d iagram  of t h e  p o p u la t io n  a cc o r d in g  t o  thfasc 

c a t e g o r i e s  i s  p r e s e n te d  i n T a b l e - l .  The a g e /s e x #  occup at ton 

c a t e g o r y / s p e c i f i c  c a l o r i c  norms as p e r  recommended D ie ta r y  

I n ta k e s  fo r  In d ia n s ,  ICMR (1981) t o g e t h e r  w i t h  th e  

w e ig h t in g  diagram  o f  th e  p o p u la t io n  have been nude u se  

o f  in  c a l c u l a t i n g  t h e  average  c a l o r i e  requ irem en t a t  th e  

a g g r e g a te  l e v e l .  T h is  has been done s e p a r a t e ly  f o r  r u r a l  

and urban a r e a s .  The a verage  c a l o r i e  norms by above  

method fo r  th e  y e a r s  1904-05  and 1989-90  arejAs under

T a b le  ~ A

A verage C a lo r ie  Norm Per C ap ita  per day  

Year Rural Urban

1984-65  2414 2117

1 989-90  2442 2132

Thase la v e  been  rounded t o  2 400 in  rural' a r e a s  and 

2100 in  u rban a r e a s .

2 . 2  P r o f .  Sukhatme, one o f  t h e  members o f  t h i s  S^udy 

G roup/prepared  a d e t a i l e d  n o te  on th e  i s s u e s  r e l a t i n g  t o  

t h e  d e te r m in a t io n  o f  c a l o r i e  norm. H* a l s o  drew th e  

a t t e n t i o n  o f th e  S tu d y  Group on t h e  ” G u id o - l in e s  f o r  t h e  

p r a c t i c a l  u se  o f  e n e r g y  a llow an ce"  -  ICMR recommended 

D ie t a r y  In ta k es  f o r  In d ia n s  (1 9 6 1 ) /  w hich  a re  a s  under:

2 . 3  "Recommended en e r g y  a l lo w a n c e  v a lu e s  must be used  w i t h



c a u t io n  fo r  e s t im a t in g  th e  e x t e n t  o f  en erg y  d e f i c i e n c y  

among p o p u la t io n  g r o u p s .  The en e r g y  requirem ent i s  

b a sed  on m eisu rim en ts o f  in ta k e s  in  h e a lth y  a c t i v e  

in d i v id u a ls  and i s  d e f in e d  s e p a r a t e ly  fo r  ea c h  o f  

t h e  v a r io u s  age and s e x  groups and f o r  ea c h  s e p c i f l e d  

l e v e l  o f  a c t i v i t y .  These f ig u r e s  a re  e s t ir m t'- s  o f  

t h e  a v er a g e  needs f o r  th e  recommended a llo w a n ce s  f o r  

i n d i v i d u a l s .

2 . 4  I t  i s  t h e r e f o r e  t o  be e x p e c te d  t h a t  in  any 

h e a l t h y  a c t i v e  p o p u la t io n  o f  a s e p c i f i e d  c a t e g o r y / h a l f  

t h e  in d iv id u a ls  w i l l  be a b le  t o  m eat t h e i r  req u irem en ts  

w i t h  in ta k e  l e s s  th an  th e  average* and th e  o th e r  h a l f  

w i t h  more th-tfi th e  a v e r a g e .  The c o e f f i c i e n t  o f  in ta k e  

i s  e s t im a te d  t o  be 15 p er  c e n t  and t h i s  in c lu d e s  b o th  

i n t r a - a n d - i n t e r - i n d i v i d u a l  v a r i a t i o n .  I t  has been  

o b ser v ed  t h a t  in t ia - in d iv id u a l  v a r i a t i o n  a cc o u n ts  f o r  

a lm o s t  t h e  w hole o f  th e  t o t a l  v a r ia n c e  observed  w i t h in  

t h e  same age, s e x -g r o u p  and c a t e g o r y .  E-yen on a 

c o n s e r v a t iv e  b a s i s  t h e r e f o r e ,  an in d iv id u a l  in  a 

s p e c i f i e d  c a t e g o r y  w i l l b e  a b le  t o  m eet h is  requ irem en t  

o f  in ta k e  ra n g in g  from mean-minus 25 per c e n t  t o  m ean-  

p lu s  25 per c e n t .  In  th e  l i g h t  o f  t h e s e  c o n s id e r a t i o n s /  

an in d i v id u a l  e a t i n g  l e s s  than  th e  a verage  requ irem en t  

ca n n o t  be regard ed  as  u n d er -n o u r ish ed  or one e a t i n g  

ab ove t h e  a v er a g e  requ irem ent a s  o v e r -n o u r ish e d /  u n le s s



s u c h  in ta k e s  r e s u l t  e i t h e r  in  a d e c r e a s e  or an in c r e a s e  

i n  body w e ig h t  o v er  p rolonged  p e r i o d s .  W hile e s t im a t in g  

t h e  in c id e n c e  o f  e n er g y  d e f i c i e n c y  among p o p u la t io n s  

b a sed  on t h e i r  in tak es#  t h e  p o in t  o f  r e fe r e n c e  sh o u ld  

n o t  t h e r e f o r e  be th e  average  req u irem en t/ b u t th e  low er  

l i m i t  a r i s i n g  from i n t r a - i n d iv id u a l  v a r ia t io n /  v i z .  

mean-minus 2 t im e s  t h e  stan d ard  d e v i a t i o n  or 25 per c e n t  

b elow  th e  average  requirem ents"

2 *5 T aking i n t o  accoun t th e  above view  th e  S tu d y  

Group reccmmends u s in g  b o th  th e  co n c e p ts  ( i )  an av era g e  

norm and ( l i )  a minimum norm fo r  th e  e s t im a t io n  o f  

p o v e r t y  in  th e  c o u n t r y .  The minimum norm has been  ta k e n  

a s  25% lcw er  th an  th e  average  norm. I t  i s  f u r th e r

s u g g e s t e d  t h a t  g iv e n  our r e so u r c e s  c o n s t r a in t s  and 

t h e  P ir n ' s  v er y  h ig h  p r i o r i t y  fo r  b a lp in g  t h e  po r e s t  

o f  t h e  poor th e  i d e n t i f i c a t i o n  j f  t h e  b e n e f i c i a r y  group  

f o r  p o v e r ty  a l l e v i a t i o n  progrimme c o u ld  be i n i t i a l l y  

on t h e  b a s i s  o f  minimum c a l o r i e  re q u ir em en t.  S u b seq u e n t ly ,  

t h e  programme c o u ld  be e s te n d ed  t o  c o v e r  a l l  b e n e f i c i a r y  

who a r e  b tlow  th ~  a v er a g e  c a l o r i e  r e q u ir em en t.

2 .6  pnr—p-y-tirfo o f  p erson s below  th e  c a l o r i e  norm 

2 .6 * 3  The. computa t  ion s have b een  done based on d a ta  

c o l l e c t e d  by NSSO in  t h e i r  Household Consumer E xp en d itu re  

S u r v e y s .  The year  1977-78  (32nd round) w h ich  i s  t h e  l a t e s t



y e a r  f o r  w h ich  d e t a i l e d  r e s u l t s  wore ob ta in ed  from  

NSSO f o r  th e  u s e  o f  t h e  S tu d y  Group/ has been ch o se n  

f o r  t h i s  p u rp o se .  The p e rc en ta g e  o f  p ersons below  

2 400  c a l o r i e s  in  r u r a l  areas  w ere e s t im a te d  as  5 7 .7 5  

and t h o s e  below 2100 c a l o r i e s  in  urban a rea s  a s  4 9 .2 8 .

2 . 7 .  D eterm in a tio n  o f  E xp en ditu re C u t-O ff  

2 •'&nL'7 The method b e in g  used  a t  p r e s e n t  f o r  d e t e r ­

m in in g  t h e  e x p e n d itu r e  c u t - o f f  co r re sp o n d in g  t o  t h e  

d e s i r e d  c a l o r i e s  norm u t i l i s e s  t h e  d i s t r i b u t i o n  

p r e s e n te d  in  T a b le  2 .

Tbs e x p e n d itu r e  c u t - o f f  c o r re sp o n d in g  t o  d e s ir e d  

c a l o r i e  norm when c a l c u la t e d  u s i n g  t h e  method o f  l i n e a r  

in t e r p o l a t i o n  has t h e  fo llo w in g  l i m i t a t i o n s s

i )  T h is  method ig n o re s  t b s  p e r c e n t a l  d i s t r i b u t i o n  
o f  p erso n s  in  d i f f e r e n t  e x p e n d itu r e  c l a s s e s .

i i )  I t  assum es m onotonic r e l a t i o n s h i p  betw een  
e x p e n d itu r e  anc' c a l o r i e  in t a k e .

i i i )  T h is  d oes  n o t  s a t i s f y  t h e  b a s ic  t e s t  o f  
c a l i b r a t i o n  as  the p er c e n ta g e  o f  p erso n s  
below  t h e  e x p e n d itu r e  c u t - o f f  a re  v er y  much 
d i f f e r e n t  th an  th e  p e r c en ta g e  o f  c a l o r i e  
d d f i c i e n t  p erson s  (T ab ie-B ) .

T a b le -B

P e r c e n ta g e  o f  p erso n s  be lew e x p e n d itu r e  c u t - o f f  
~ anu be) ow p a l  ^rie norm

E xp en ditu re c u t -  ^ person s below % c a l o r i e
o f f  ( a t  1 9 77 -78  e x p e n d itu r e  c u t -  d e f i c i e n t
p r ic e s )  p er  c a p i t a  o f f  p e r so n s
per m ->nth __________________ — —

R ural 5 5 .7 7  5 1 .4 5  5 7 .7 9
Urban 56*79 2 9 .7 4  49*28



—l o —

2*8 Tha method o f  d e ter m in in g  e x p e n d itu r e  c u t  o f f

f o r  c a l o r i e  norm b e in g  used  a t  p r e s e n t  d ep a id s  on th e

a ssu m p tio n  t h a t  t h e r e  i s  a m onotonic f u n c t io n a l

r e l a t i o n s h i p  b etw een  th e  p er  c a p i t a  c a l o r i e  consum ptian

and p er c a p i t a ,  e x p e n d itu r e  o f  in d i v i d u a l s .  I f  t h i s

a ssu m p tio n  f a i l s  t h e  ex p e n d itu r e  c u t  o f f  d e r iv e d
and poors

w i l l  mean in c lu d in g  non-poors among poors/am ong n o n -  

p o ^ r s .  The assu m p tion  d oes n ot h o ld  tru e  from th e  

f a c t  t h a t  th e  p e r c e n ta g e  o f  p erso n s  be lew t h e  c a l o r i e  

norm and below th a  ex p e n d itu r e  c u t  o f f  a re  s e e n  t o  be 

t o t a l l y  d i f f e r e n t .  In f a c t  u nd er su c h  s i t u a t i o n  t h e r e  

w i l l  n o t  be one c h o ic e  but s e v e r a l  c h o ic e s  and one 

has t o  p r e f e r  t h a t  w h ich  m in im ises  i n c l u s io n  o f  n on -  

po jrs  among poors .

2 .9  I t  may be m entioned t h a t  s im i l a r  t o  th e  d i s t r i ­

b u t io n  o f  p erson s  by m onthly p er  c a p i t a  e x p e n d itu r e  

(and a s s o c ia t e d  c a l o r i e  in ta k e )  t h e r e  i s  a n o th e r  

d i s t r i b u t i o n  o f  p erso n s  by per c a p i t a  c a l o r i e  

con su m p tion  (and a s s o c ia t e d  m onthly  per c a p i t a  

e x p e n d itu r e )  g iv i n g  th e r e b y  a b i - v a r i a t e  d i s t r i b u t i o n  

o f  p erso n s  by m onthly  p e r  c a p i t a  ex p e n d itu r e  and p er  

c a p i t a  c a l o r i e  in t a k e .

An a n a l y s i s  o f  v a r ia n c e  ( s e p a r a t e l y  fo r  per  

c a p i t a  c a l o r i e  in ta k e  and per c a p i t a  m onthly e x p e n d itu r e )



frcro th e  b i - v a r i a t e  d i s t r ib u t io n  of c a l s r i e  in tak e  

and ex pend itu re  revealed  th e  fo llo w in g :-

( i )  The w it h in  c l a s s  (e x p e n d itu r e  car c a l o r i e )  

v a r i a b i l i t y  was h igh er  th an  th e  between  

c l a s s  v a r i a b i l i t y .

( i i )  Ths v a r i a b i l i t y  in  th e  e x p e n d itu r e  f o r

g iv e n  c a l o r i e  in ta k e  was h igh er  th an  th e  

v a r i a b i l i t y  in  c a l o r i e  in ta k e  f o r  g iv e n  

ex p e n d itu r e  •

2 .1 0  The d i s t r i b u t i  ,n p r e s e n te d  in  t a b l e  2 and 3 

c o n c e a l  th e  w it h in  c l a s s  v a r i a b i l i t y  and t h e r e f o r e  we 

g e t  two d i f f e r e n t  s e t s  o f  e x p e n d itu r e  c u t - o f f  c o r r e s ­

p o n d in g  t o  th e  same c a l o r i e  norm F u r th er ,  th e

m o n o t o n ic i t y  a ssu m p tion  between e x p e n d itu r e  and 

c a l o r i e  int'-ike d oes not hold good T h is  a ssu m p tion  

w i l l  be v io l a t e d  more i f  we exam ine a t  th e  un-gr'cuped  

l e v e l .

Thus, i t  i s  observed  t h a t  th e  method o f  l i n e a r  

i n t e r p o l a t i o n  u sed  fo r  d e te r m in in g  th e  e x p e n d itu r e  

c u t  o f f  c o r r e sp o n d in g  t o  t h s  c a l o r i e  norm a s  b e in g  

u sed  in  th s  P la n n in g  Commission i s  one o f  th e  s e v e r a l  

p o s s i b l e  s o l u t i o n s  and t h e r e f o r e  r e q u ir e s  in d e p th  

e x a m in a t io n .



2 .1 1  F i t t i n g  o f  b i - v a r i a t e  l o g  normal d 1 s t r i b u t l  >n 
'for 'uise 'In rSetG'rrfiining th e  exr^ n u itu re'cu t" 'o ff:

2 . 1 1 . 1  A b i - v a r i a t e  l o g  normal d i s t r i b u t i o n  was 

f i t t e d  t o  th e  d a ta  p resen te d  in  t a b l e  6 * The e x p e n d i ­

t u r e  c u t —c f f s  c o r r e sp o n d in g  t o  t h e  d e s ir e d  c a l o r i e  

norm were c a l c u la t e d  from th e  f i t t e d  d i s t r i b u t i o n .

The r e s u l t s  a re  p r e se n te d  in  t h e  t a b l e  C below : -

T a b le  C

E xp en d itu re  c u t  o f f  c o r r e sp o n d in g  t o  th e  d e s ir e d  
c a l o r i e  norms c a l c u la t e d  by f i t t i n g  o f  b i - v a r i a t e  
l o g  normal d i s t r i b u t i o n  -  A l l  In d ia

E xp en ditu re c u t  o f f  % o f  p e r so n s  below  
(1 9 7 7 -7 8  p r ic e s )  t h e  e x p e n d itu r e  
pur c a p i t a  p e r  m onth c u t  o f f

R ural 5 9 .1 5  5 7 .63  (5 7 .7 9 )

Urban 7 3 .5 1  49-99 (4 9 .2 8 )

The f ig u r e s  in  th e  b ra ck et  in  above t a b l e '  

co r re sp o n d  t o  th e  p erc en ta g e  o f  c a l o r i e  d e f i c i e n t  

p e r s o n s .  I t  can be s e e n  t h a t  t h e  ex p e n d itu r e  c u t  

o f f  d e r iv e d  u s in g  method o f  f i t t i n g  t h e  bi-*variat e  

l o g  normal d i s t r i b u t i o n  s a t i s f i e s  t h e  c a l i b r a t i o n  t e s t .  

Having e s t a b l i s h e d  t h a t  t h e  method o f  f i t t i n g  o f  

b i - v a r i a t e  lo g  normal d i s t r i b u t i o n  s a t i s f i e s  t h e  

c a l i b r a t i o n  t e s t *  fh v in g  © s ta b l is h e d  t fr a t  t h e  method  

o f  f i t t i n g  o f  b i - v a r i a t e  l o g  normal d i s t r i b u t i o n  s a t i s  f l e a  

t h e  c a l i b r a t i o n  t e s t /  i t  i s  im portant t o  exam ine t h a t  o f



t b e  p erso n s  be lew t h e  p o v e r ty  l i n e  what p erc en ta g e  

i s  below  th e  d e s ir e d  c a l o r i e  norm. W ith t h i s  in  

v ie w  an a n a ly s i s  has been  attcm ped and th e  r e s u l t s  

a r e  p resen te d  b eicw j

T a b le  D

P ercen tage  o f  p ersons below  p o v e r ty  l i n e
and c a l o r i e  norm

R ural Urban

Below
p o v e r ty
l i n e

Ab >ve
p o v e r ty
l i n e

T o t a l Below
p o v e r ty
l i n e

Above
p o v e r ty
l i n e

T o t a l

Below C a lo r ie Norm 47 .32 12 .47 5 7 .79 3 7 .3 3 1 1 .9 5 49 .28

Above C a lo r ie Norm 1 2 .3 1 29 .90 42 .21 12 .66 3 8 .0 6 5 0 .7 2

57 .63 4 2 .3 7 100 .00 49 -99 50-0 1 1 0 0 .0 0

2 .1 3  I t  can be s e e n  from th e  above t a b l e  t h a t  t h e  

p e r c e n ta g e  o f  p erson s  w hich  a re  c a l o r i e  d e f i c i e n t  

a s  w e l l  as  expenditu ire d e f i c i e n t  a re  47 % in  r u r a l  

a r e a s  and 37% in  urban a r e a s .  T h ese  when e x p r e s se d  

a s  p erc e n ta g e  o f  po^rs ( i . e .  b elcw  t  he e x p e n d itu r e  

c u t  o f f )  a re  more th a n  80 % in  r u r a l  and about 75% 

i n  urban a r e a s .  Thus# th e  p o v e r ty  l i n e  d e f in e d  in

t h i s  way a l s o  s a t i s f i e s  th e  d e s i r a b l e  p r o p e r ty  t h a t  th e
be

e x t e n t  o f  in c l u s i o n  o f  non-poors among poors s h o u ld / s m a l l .



In  f a c t , by t a k in g  th e  expend lu r e  c u t  o f f  c o r re sp o n d in g  

t h e  minimum c a l o r i c  norm, th e  i n c l u s io n  o f  non-poors  

among poors w i l l  be f u r th e r  l e s s .  Also# as th e  ’p ercent  

o f  poor among n on-poor a rc  s e e n  t o  bo a lm o st  th e  same 

a s  th e  p erc en t  o f  non-poor among poor# t h e  e s t im a t io n  

o f  p erc en ta g e  o f  p o p u la t io n  below  p o v e r ty  l i n e  by t a k in g  

t h e  average  c a l o r i e  norm i s  j u s t i f i e d .

2 .1 4  S tu dy  Group recommends th e  u s e  o f  f i t t i n g  o f

b i v a r i a t e  lo g  normal d i s t r i b u t i o n  in  d e te r m in in g  th e

ex p en d iu re  c u t  o f f .  The f i n a l l y  recommended e x p e n d itu r e

c u t  o f f ’s c o r r e sp o n a in g  t o  a v er a g e  c a l o r i e  norm ( i . e .

P o v e r ty  L ine) and Minimum C a lo r ie  norm ( i . e .  S ev er e

P o v e r ty  L ine)  a re  as under:

______ P o v er ty  L ine A lt e r n a t e  P o v er ty  Line
(C orrespon ding  t o  (C orrespon ding  t o
a v e r a je  c a l o r i e  norm) Minimum c a l o r i e  norm)

R u ra l 5 9 .1 5  4 5 .9 1

Urban 7 3 .5 1  6 1 .2 0

2 .1 5  T h is  p o v e r ty  l i n e  e s t im a t e s  as  above i s  on an  

a v e r a g e  b a s i s  fo r  t h e  co u n tr y  as  a w h o le .  For any r e g io n  

i t  w i l l  d i f f e r  dep«*iding upon t h e  t a s t e  o f  th e  p e o p le  

and r e l a t i v e  p r ic e  s t r u c t u r e  fo r  r e g io n  o n ly .



2 «15 »1 The measuretrent o f  p o v e r ty  c u t  o f f  p o in t  a lo n g  

t h e  l i n e  su g g e s te d  in c lu d e s  a l l  item s of consum ption  

w h ic h  a re  purchased a g a in s t  th e  h ou seh o ld  e x p e n d itu r e .  

T h ere  a r e  item s o f  consum ption w hich  a rc  o b ta in ed  in  

t h e  form o f  s o c i a l  consum ptions and even  some t im e s  i t  

i s  in  th e  form o f  t r a n s f e r s  in  k in d .  T h ese item s o f  

con su m p tion  a l s o  add t o  th e  q u a l i t y  o f  l i f e  o f  th e  

p e o p le  and som etim es even  t o  t h e i r  n u t r i t i o n  s t a n d a r d s .  

I f  t h e s e  ty p e s  o f  b e n e f i t s  accru ® to  th e  poor p e o p le  

s i g n i f i c a n t l y  th e n  t h e i r  e m is s io n  may o v e r s t a t e  t h e  

e x t e n t  o f  p o v e r ty  a c c o r d in g  t o  t h e  p r e s e n t  m easurem ent. 

However/ i t  i s  n o t  e a s y  t o  make an e v a lu a t io n  o f  a l l  

i t e m s  o f  consum ption  in  t h i s  c a t e g o r y  and a l s o  t o  

l o c a t e  t h e i r  b e n e f i c i a r i e s .

2 .16  The p r e s e n t  S tu d y  Group f e e l s  that t h i s  ,1s an  

im portan t area  w here fu tu r e  in v e s t i g a t i o n s  sh o u ld  be 

m ade. But th e y  have d e c id e d  n ot t o  e n t e r  in t o  d e t a i l e d  

i n v e s t i g a t i o n s  in  t h i s  f i e l d  as  i t  was o u t s id e  t h e  term s  

o f  r e f e r e n c e  o f  t h i s  Group*

2 . 1 7  U pdating o f  P o v er ty  L ine

The S tu d y  Group recommends t h a t  th e  r e le v a n t  

p r i c e  d e f l a t o r  sh o u ld  b e  worked ou t on th e  b a s i s  o f  

an  a p p r o p r ia te  consum ption  b a s k e t  s e l e c t e d  b y  t a k in g



a r e p r e s e n t a t iv e  p a t te r n  o f  ex p e n d itu r e  o f  p erson s  

n ea r  t h e  p o v er ty  l i n e  and th e  p r i c e s  r e le v a n t  t o  th a  

i tem s o f  consum ption  o f  t h i s  Group* The c h a n t s  in  

t h e  c a l o r i e  norm has a l s o  t o  be kept in  mind w h i le  

u p d a t in g  th e  p o v e r ty  l i n e .  The CSO has been  recommended 

t o  p r o v id e  a t  th e  e a r l i e s t  th e  in fo r m a tio n  on th e  

r e l e v a n t  consum ption b ask et  and t h e  a p p r o p r ia te  p r i c e s .

2 . 1 7 . 1  U n t i l  t h e  above in fo r m a tio n  i s  a v a i l a b l e  

t h e  S tu d y  Group recommends th e  u s e  o f  th e  f o l lo w in g  

w i t h  t h e  l a t e s t  b a s e .

a) For R ural/ th e  Consumer p r i c e  Ird ox  o f  

a g r i c u l t u r e  la b o u rers  in  R ural a r e a s ;  and

b) For Urban/ th e  Consumer P r ic e  Index fo r  

in d u s t r i a l  workers in  Urban a r e a s .

2 . 1 7 .2  I t  may be m entioned t h a t  th e  b a se  o f  b o th  

t h e s e  in d ic e s  a re  e x tr e m e ly  b a c k d a te d .  The b a se  i s  

1 9 5 6 - 5 7 .  I t  is# t h e r e f o r e /  recommended t h a t  a ttem p t  

s h o u ld  be made i f  th e  r e le v a n t  p r i c e  d e f l a t o r  can  

be w eig h ted  by th e  w e ig h ts  o f  the food  and n on -food  

i tem s in  th e  consum ption  b a sk e t  o f  t h e  r e le v a n t  

e x p e n d itu r e  c l a s s  fo r  d e r iv in g  th e  most a p p r o p r ia te  

d e f l a t o r .

- / -



2 .18 Adjustment of NSSO P riv a te  Consumption

The Stu dy .Group recommends th e  c o n t in u a t io n  o f  

e x i s t i n g  p r a c t ic e  o f  a d ju s t in g  NSSO p r iv a t e  consum ption  

and i t s  d i s t r i b u t i o n  t o  th e  t o t a l  p r iv a t e  consum ption  

o f  CSO and p r o -r a ta  adjustm ent o f  th e  d i s t r i b u t i o n  

t i l l  f u r th e r  in fo r m a tio n  i s  a v a i l a b le *  Though t h i s  

i s  not th*~ most e f f i c i e n t  way y e t  in  th e  a b sen ce  o f  

a n y  d e t a i l e d  in fo r m a tio n / fo r  m a in ta in in g  c o n s i s t e n c y  

in - .th e  p la n  e x e r c is e #  th e  above method has been  

recommended.



I g f e l f J L

W eighting  diagram f o r  Working out C a lo r ie  r e q u ir e n e o ts  
fo r  th e  year 1984-85 1989-90 fo r  r u r a l  aod urban
a r e a s  s e p a r a t e ly .

Tmm7TMS3KtESSa
Age Group

^ura l tJrbao Kural Urban C a lo r ie
- f t m ------

& 2 .9 7 2 .5 6 2 .7 7 2 .3 9 Y00

<-3 8 .6 7 7 .4 4 8 .^ 5 6 .8 9 1200

4 -6 8 .31 7 .1 9 7 .7 4 6 .6 8 150®

i - b 7.91 7 .0 9 7 .4 8 6 .7 0 180*

10-1 2  boys  
g i r l s

3 .8 9
3 .5 7

0
0

0
 

t-— 
if\ 

. 
.

K~\tc\

3 .7 7
3 .45

3 .4 6
3 .3 8

21»J
21©0

13-15  boys  
g i r l s

2<r4l
2 .2 2

2 .3 5
2 .2 5

2 .3 8  
2 . 1 9

2.41
2 .31

2500
2200

15 + Males

Heavy w orkers 2 2 .0 3 4 .2 7 2 2 .7 8 4 .3 6 3900

Moderate " 2.51 i^.11 2 .5 9 9 .3 5 2800

S ed en tary 2 .7 4 1 5 .0 2 2 .8 3 15.41 2400

Non-workers 3 .2 9 6 .2 5 3.41 6 .3 9 2400

15 + Fem ales 10.51 1 .6 4 1 0 .88 1 .7 0 3000

Heavy workers

Moderate .92 1 .7 7 •95 1 .8 3 2200

Sedentary .5 0 3 .23 .51 3 .3 4 1900

Non-workers 17 .55 2 2 .5 5 18 .22 2 3 . 3« 1900

T o ta l

Averate 2414 2117 2442 2132

Per c a p i t a  per day



d i s t r i b u t i o n  o f  p erso n ? , per c a p i t a  monthly expeuS-iture
and per c a p ita  per day' c a lo r ie  intajce by expenrflitura 
cLass -  AH. I n d i a ____________ ______ ___________

£xp eod i -  
tu r e  (K s.  
per month)

h u ra l Urbaa
*  o f  

persons
Monthly Per c a p ita  
&xpen~ per day 
d itu r e  c a l . i n t a k e

% o f  Monthly Per 
p ersons JSxpen- c a p i t a  

d it u r e  per day 
ca l«

....................  . if ltftk*-
1 . 2 . 3. 4 . 5. P.*- . 7..

0 -1 0 0 .2 0 4 .6 3 221 0 .2 2 3 .3 0 319

l0 - ? 5 0 .5 0 14 .16 736 0 .1 2 12 ,€5 659

i5 - 2 e 1 .2 0 17.81 1026 0 .3 4 17 .93 1028

2 0 -3 0 8 .2 0 2 5 .8 8 1444 2 ,6 0 2 6 .0 6 1275

30-35' 7 .2 0 32 .57 1713 3.01 32 .6 7 1451

35 -4 0 8 .3 0 37.56 1888 4 ,2 4 37 .5 8 1664

40-5 0 1 7 .20 4 4 .9 3 2114 1 0 .8 5 4 5 .17 1878

5 0 -6 0 • _
o o 5 4 .8 0 2378 1 2 .3 3 5 4 .9 0 2052

6 0 -7 0 1 1 .50 6 4 .7 0 2602 11 .36 5 4 .8 9 2306

7 0 -8 0 8 .1 0 7 4 .7 8 2857 9 .9 5 7 4 .7 8 2529

8 0 -1 0 0 9 .8 0 8 8 .8 3 3163 1 4 .5 7 89*12 2 7 1 S

100-150 8 .8 0 1 18 .83 3691 17 .42 120 .56 3363

1 50-200 2 .3 0 170 .26 4561 6 .6 2 170 .96 4113

200+ 1 .? 0 489 .2 3 5815 6 .3 7 328 .12 6551

A ggregate loo woo S a .91 m i E lM



Table id  

D is t r ib u t io n  o f  persons , per c a p ita  monthly ex p en d itu re  
& ps r  c a p ita  per day C a lo r ie  in tak e  by c a lo r i e  Glass*

R ural Urban

C a lo r ie % o f Monthly C a lo rie % persons Monthly P e r
C la s s persons Expen­ in tak e per c a p i ta
(P e r  c a p i ta d i tu r e per c a p i ta p er day
p er day# Bs. per c a p ita expne- c a lo r i e

c a p ita p er day d l tu r e In ta k e .

1 . 2 . S. 4 .  ” 5. ft._ .. i .

Upto 1475 1 3 .5 7 3 3 .3 4 1164
1 4 7 6 -1 8 8 6  1 1 .9 1 4 0 .5 3 1501
1 5 2 6 -1 6 7 6 2 .0 7 4 1 .7 3 1551
1 5 7 6 -1 6 2 5 2 .1 9 4 3 .8 4 1600
1 6 2 5 -1 6 7 5 2 .2 7 4 6 .4 0 1650
16 7 6 -1 7 2 5 2 .2 7 4 7 .3 9 1*700
1725-1775 2 .4 4 5 2 .9 6 175®
1 7 7 5 -1 3 2 5 2 .4 1 4 8 .3 2 1800
1 8 2 5 -1 8 7 5 2 .6 9 5 1 .4 9 1851

19Q£)1 8 7 5 -1 9 2 5 2 .6 9 5 1 .0 4
1925-1975 2 .6 9 5 3 .8 1 1950
1 9 7 5-2026 2 .6 3 5 4 .6 5 2000
2 0 2 5 -2 0 7 6 2 .6 9 5 5 .0 6 2050
2 0 7 5-2125 2 .6 6 5 5 .7 0 2100
21 2 5 -2 1 7 6 2 .6 8 5 9 .9 8 2150
2 1 7 5 -2 2 2 5 2 .6 2 6 9 .6 6 2300
2 2 2 5 -2 2 7 5 2 .4 1 6 2 .0 6 if*50
2 2 7 5 -2 3 2 5 2* 56 6 2 .7 9
2 3 2 5-2375 2 .3 3 6 4 .3 8
2 3 7 5 -2 4 2 5 2.*& 6 5 .8 6 2399
3 4 2 5 -2 4 7 5 2 .1 8 7 2 .1 6 2450
2 4 7 5 -2 5 2 5 ? .0 2 6 8 .4 3 2500
2 5 2 5 -2 5 7 5 2 .0 5 7 0 .4 9 2551
2 6 7 5-2625 1 .9 6 6 S .9 1 2600
2 6 2 5 -2 6 7 5 l .© 8 7 3 -7 3 2649
2 6 7 5 -2 7 2 5 1 .6 8 7 4 .2 6 2700
2 7 2 5 -2 7 S 0 1 .5 7 7 5 .6 6 3750
2789-2 8 2 5 1 .5 3 8 6 .2 1 2300
2 8 2 5 -2 8 7 5 1 .4 8 7 9 .6 6 2850
2 8 7 5 -2 9 2 5 1 .3 3 8 3 .8 8 2900
2 9 2 5 -2 9 7 5 1 .2 0 8 4 .3 2 2950
2 9 7 5 -3 0 2 5 1 .1 9 8 2 .9 5 2999
3 025  + above 2 0 .0 7 1 2 0 .4 7 4491

1 4 .8 2 4 8 .4 0 1188
2 .  25 5 7 .2 1 1600
2 .5 6 6 1 .9 6 1551
2 .3 0 6 3 .4 9 1601
3 .0 1 7 0 .0 6 1651
2 .9 9 6 7 .7 0 1700
3 .0 8 7 1 .9 6 1750
3 .0 9 7 3 .9 6 1800
3 .0 0 7 5 .5 2 1850
2 .9 8 7 9 .6 3 1 900
3 .1 0 8 1 .8 6 I960
2 .8 4 8 3 .7 6 1999
2 .8 5 84 .60 2090
2 .8 6 8 8 .7 9 2100
2 .7 3 9 2 .4 4 2150
2 .4 4 8 9 .5 6 2199
2 .3 2 9 3 .4 0 2250
2 .3 3 1 0 0 .3 9 2300
2 .2 7 1 0 6 .1 7 2350
1 .9 9 1 0 4 .4 5 2800
1 .8 4 1 0 9 .8 5 2480
1 .8 3 1 0 9 .5 0 2500
1 .6 3 1 11 .9 1 2550
1 .5 7 1 2 3 .2 2 2599
1 .4 0 1 1 8 .2 0 2630
1 .3 9 1 1 5 .9 8 2700
1 .1 5 1 4 6 .3 1 2750
1 .0 9 1 2 3 .3 4 2800
1 .1 0 1 2 8 .9 3 2848
1 .0 0 1 2 8 .4 5 2 9 0 0
0 .9 3 1 4 5 .8 8 2949
0 . 8 3 1 3 0 .8 2 2 999

1 8 .0 3 1 5 6 .2 2 6679

1 0 0 .0 0  6 8 .9 2  2507 1 0 0 .0 0  9 6 .0 4  8796



Tabla- A 

D is t r ib u t io n  o f  persons w ith th e  same c a lo r i e  in tak e  
acco rd ing  to  d i f f e r e n t  expend itu re  c la s s .

E xpenditure C lass  R ural Urban

2400 2100

0 -2 0 0 .0 7 0 . 1 1

20 -30 1 .5 6 0 .0 2

3 0 -3 6 2 .8 3 0 .3 0

36 -40 5 .6 9 1 .3 0

4 0 -6 0 2 0 .0 1 4 .2 7

50-60 2 2 .0 4 7 .9 6

60-7 0 1 6 .0 8 1 3 .2 2

7 0-80 1 2 .9 4 1 9 .7 9

80-100 1 0 .7 7 2 2 .0 7

lOO-loO 6 .1 9 2 2 .9 2

160-200 1 .3 3 7 .0 6

200 + 0 .4 9 6 .9 8



Diatrllxitian of persons with the same expenditur* according 
to different calorie claaaea

balorie class Expenditure ’ ’ TjVban' fckpen<&&x«

_______________________________$0-60__________________  60-70

Upto 117$ li» 27 10,11

11x1$ -  1525 U3h 2.29

1525 -  1575 1.3$ 3,1?

1575— -162$ 1,67 3.56

1625 -  1675 1-92 U.03

1675 -  1725 1.96 1u 53

1725 -  177J? 2.37 ^07

1775- 1825 2.75 3.61

1825 -  1875 3.17 3.87

1075 -  1925 3.35

1925 -  1975 3.59 U.21

1975 -  2025 3.81 &18

2025 -  2075 1w13 3.88

2075 -  2125 3.72 3*90

2125--2175 3*8k

2175 -  2225 lu26 3*29

2225 -  2275 3.77 2*88

2275 -  2325 2,61

2325 -  2375 3.67 2**1

2375 -  2U25 3.38 a*32

2ll25 -  2U75 3*33 U79

21*75 * 2525 3*20 t*T3

2525 -  2575 3.17



TJalorie Glass Ifciral Expenditure 
$0-60

tirban EypenJiture  
60-70

2575 -  2625 2 .59 U  7

2625 -2675 2 .2 5 1.17

2675 -  2725 2 .1 9 1.18

2725 -  2775 2 .0 0 0 .9 0

2775 -  2825 1 .93 0.91

2825 -  2875
1 .86 0 .87

2875 -  2925
1.50 0.61

2925 -  2975
1 .1 0 0 ,68

2975 -  3025
1.17 Q*h$

3025 * above
10.86 8.91







Tho l o i n t  p r o ^ b i l i t y  d e n s i t y  fu n c t io n  o f  lo g  x-j anc lo g  x^f 

when x-j and X2 fo l lo w  u b i-v a r < a te  lo g  norx^l di s - r ib u t io n ,  i s  

g iv e n  by

f  ( l o g  x i» lo g  x2 > 51 — 2 7 ;: ------------

2xp . -^ T (lo g  x - , - ^ ) 2 + ( l o g  x2-M2 ) 2 -  2 i ( l o g  ( l o g

wher?  M-j, M2 are the neans o f  lo g  x<j, lo g  x2 «-nd ii the c o r r e lc t i o n  

c o e f f i c i e n t  between them.

"'’he c o n d i t io n a l  d i s t r i b u t i o n  o f  lo g  x2 fo r  e iv e n  lo g  x  ̂ i s  

known to  be n orn a l w ith  param eters

42
Mean = M2+?\ — -K-—  ( l o g  x^-M-j)

V arian ce = S2 = ( 1 - 3 2 ) o22 ,

where 3-j2 and S2 2 a r e  the v a r ia n c e  o f  lo g  x 1 and lo g  x2 r e s p e c t i v e l y  

and

fcog x.| i s  thn v a lu e  o f  lo g  x  ̂ a t  the va lu e  o f  x^ = 'Xj

*ho c o n d it io n a l  d i s t r ib u t io n  o f  x2 for  g iv e n  Xj i s  knownto 

be lo g  n o r n a l .

The e x p e c te d  Vulue o f  x2 fo r  g iven  x  ̂ i s

O *'2 ^
" ( x 2 jfxj) = g (S  ) "xp. ( M 2+i< — --------( lo g

°1 1 
wh^re g ( J 2 ) =|^1----  ----- fS 2 + ( l - K ? S ^ o x p .  ( 1 -k )  32J

and k = ( l o g  x 1 ( l o g  x1  ̂ -  M-j) 2 , x ^  b ein g  t h e  v a lu e  o f  th e
J'l

th  un< t o f  var ia b le  x .j.

In p r e s e n t  ca se  x 1 and x2 re p r esen t  p er  c a p i t a  d a i ly  c a l o r i e  

in ta k e  and m onthly per c a p i t a  ex p en d itu re  r e s p e c t i v e l y .

V.'hc e s t im a t e d  p,~ro.nietcrs o f  the f i t t e d  d i s t r i b u t i o n  to g e th e r  

w ith  thr e x p e c te d  ex p en d itu re  fo r  d e s ir e d  c a l o r i e  n o r t s  a re  gW cn



TAELS A -  1 

E stim a ted  param eters o f  th e  b i - v a r i a t o
i U £ t o 3£flt t o __________________

Param eters R ura l

Iij_ 7 .7 3 5 5

Mg 4 .0 3 8 0

Sj_ 0 .4 2 4 4

Sg 0 .5 6 5 1

P 0 .6 6 1 4

2
S 0 .1 7 9 7

JExpccted ex p e n d itu r e  . . .
C orresp ond in g  t o

(1) Average C a lo rie  noene 59.15
.  i • ,

(2 )  Minimum c a l o r i e
norm 4 5 .9 1

log -n orm al

Urban

7 .7 6 5 0

4 .3 6 8 1

0 .5475

0 .6 0 7 8

0 .5512

0 .2 5 7 1

73 51 

6 1 .2 0
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Head, Economic Analysis Unit,
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6. Prof. Suresh Tendulkar, Member
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7. Prof. R. Radhakrishna, Member
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8. Dr.(Mrs.) K.K. Sharma, Member
Executive Director,
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Ministry of Agriculture,
New Delhi.

9. Shri K.L. Datta, Member
Senior Research Officer,
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10. Dr. Padam Singh, Member-Secretary
Joint Adviser,
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2- The terms of reference of the Study Group will be :

(i) to examine the conceptual problems of defining ’Poverty 
Line' in the light of the recent views of Prof. Sukhatme, 
Prof. Darrtekar, Prof. Goplan and others;

(ii) to decide on the cut-off point for calorie intake/ 
consumer oxperditure for defining poverty for the 
purposes of macro-economic analysis in the Seventh 
Five Year Plan formulation.

3- The Chairman of the Study Group may associate such official

or non-official as members, if it is felt necessary.

4- The non-official members of the Study Group will be paid

DA & TA at rates applicable to a Grade I officer of the Central 

Government for attending meetings of the Study Group.

5- The Study Group is requested to submit its report by the

end of December, 1983.

Sd/- 
(K.C. Agarwal)

Director (Administration)
To

All the Members of the Working Group.

Copy to:

P.S. to Deputy Chairman, Planning Commission 
P.S. to Member (F)/(M)/(H)/(K)
P.S. to Secretary
Standard distribution in Planning Commission.

Sd/- 
(K.C.Agarwal)

Director (Administration)
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/w a s

THE DELHI SCHOOL OP ECONOMICS 
UNIVERSITY- OF DELHI 

DELHI -7
R ef .  No. Econ. 191 Date Mgy 24, 1983

Shrl K.C.Agarw,:,!
D ir e c t o r  (A d m in is tr a t io n ) ,
P lan n in g  Commission 
Yojana Bhavan 
P arliam ent S t r e e t  
New D e lh i  -1 1 0 0 0 1 .

D ear S h r i Agarwal s

This r e f e r s  to  y o u r  r e s o lu t i o n  N o .4 / 6 ( 1 ) /8 3 -P P  
dated  May 10 and n o t i f i c a t i o n  n o .  4 / 7 ( 1 ) /8 3 -P P  d ated  
Mey 10, 1983 w h ic h /r e c e iv e d  a f t e r  I  s e n t  my l e t t e r  
No. E con ./41  d ated  May 12 to"E r. S .P .  Gupta in d i c a t i n g

?y i n a b i l i t y  to  jo in  the groups under c o n s id e r a t io n  
co jy  a t t a c h e d ) .  In v iew  o f  my i n a b i l i t y ,  vay name 

mey he removed from b oth  the grou p s. The c o n v e m o r s  
£ x / t h e  two groups may a l s o  he informed a c c o r d in g ly .

With regard s ,

S in c e r e ly  y o u r s ,

S d / -  
(S .D . TENDULKAR)



APgT?ddc

THE DELHI SCHOOL OF ECONOMICS
UNIVERSITY OF DELHI 

DELHI-7

Date May. 12, 19.81

Dr. S.P. Gupta .
Adviser, Perspective Planning Division
Planning Couruission
Yojan a Bhavan
Barlianent Street
New Delhi-11000^

Dear Dr. Gupta:

I an grateful to you for asking no to 
PPD's ^.dvisorY Group on "PlrannModolling (D.O.No. / {

S S . S  S E “ ? % » 3 >  a n d .  Study ) / e 5^ d ™ e d
"stir.ia tion of Poverty Line" (D .° rN o .4 ^ ( 1 ) /B 3  . COunle
May 5. 1983). My prior c o r a itn e n t*  ^ J h e ^ n e x t  work of 
of years would not poroit me to d 1 ’ t ny inability
the groups. I am, tn reiore, i thp groups,
to formally associate mysel  ̂*.0 dr°w on ny tine at an

With warm per sonal regards,

Sincerely yours,

sd/—
(S.D. Tendulkar)



D.O.No.SPA/ED/83

D r. (Mre) KK Sharma, 
E x e c u t iv e  D ir e c t o r  
5bod & N u t r i t io n  Board 
T .N o .389240

Department o f  Pbod 
Government o f  In d ia

K rish i Biavan  
New D e lh i -110001

Hay 25, 1983

D ear  D r. Gupta,

T his has r e fe r e n c e  to  y o u r  DO No. 4 /7 (1  ) / 8 3 “PP 
d ated  5 th  May, 1983, i n v i t i n g  me to  toe a Memtoer o f  th e  
Study Group on Conoepts and E stim a tio n  o f  Poverty E in e .
I  am in d eed  th a n k fu l to  y ou  f o r  in c lu d in g  me in  th e  sa id  
Study Group. However, i t  would n o t  toe p o ss ito le  f o r  me to  
p a r t i c i p a t e  i n  the d e l i b e r a t io n s  o f  the Group. I  would, 
t h e r e f o r e ,  su g g e s t  t h a t  e i t h e r  D r . S .G .SriJcantia  o r  D r.
KT Aohaya may toe nominated on the Comm ittee. T heir  
a d d r e sse s  are  as  under s

1 .  D r . S .G . S r lk a n t ia ,  Hony P r o f .  Pbods & N u t r i t io n ,  
Department o f  P ostgrad u ate  S tu d ie s  in  Home S c . ,  
M anasagangothri, h tysore-570012.

2 .  D r. iC.T. Achgya, C on su ltan t,
UWU, C en tra l F'od & T e c h n o lo g ic a l  Research  
I n s t t . ,  tty-sore.

In c a s e  i t  i s  d e s ir e d  to have a Memtoer from the D e p t t .  
o f  Ibod then  I would s u g g e s t  th a t  e i t h e r  Shri HD BansaiJ.
J o in t  S e c r e ta r y ,  Department o f  Jbod o r  S h r i M Bamakr.Lahna 
Eao, Deputy D ir e c t o r  (L in ea r  Programming), D ie t  and 
N u t r i t io n  Survey, 5bod and N u tr i t io n  Board, Jamnagar House, 
New D 'elhi mgy toe in c lu d ed  in  t h e  Study Group.

With kind  regard s ,
Yours s in c e r e ly  

S d / -
(K.K.Shaima)

D r . S .P .  Gupta.
A d v iser (P P ) & Chairaaan» Study Group, 
P la n n in g  Commission,
New D e l h i .



S fP ^ rt o f  t h e  g t wdy Orr>qp

& J s ^ £ & ^ 1 l£ -J te & ^ t e n . ? f -  P jva r t y- L ire

ff* Jteth »

1* In  th e  l a s t  sentence o f paragraph 2*2 c f  th e  d r a f t  

Report o f  th e  Study Group i t  i s  mentioned i *Aa f a r  a s  jSandskar 

and Jteth study  i s  concerned, their b ae is  to  a r r iv e  a \  the 

adequacy o f 2250 c a lo r ie s  p e r  person p e r  <&*j i e  no t d e a r l y  

s p e l t  out, * The essay , Poverty  in  In d ia , says ("Poverty  in  

In d ia* , Ind ian  School of P o l i t i c a l  Econony, 1971, p * « 

• H u t r i t l o r a l  e x p e rts  regard  t h i s  ( i . a , ,  2250 ca lerie®  p* r 

c a p i ta  p e r  day) a s  adequate under In d ian  co n d itio n s  of 

c l i n a t e ,  etc**  H o w rer, th e  ss««y d id  n o t c i t e  th e  s p e c if ic  

re fe re n c e  to  I*#. B*?t th e  re fe ren ce  im plied  we9 t.o P ro f, P*Y» 

Sukh&taa'a work* The n u t r i t i o a i a t a '  views a t  t h a t  t i c e  had 

been examined and sucrwirised by P. V* Sukhatme in  h i s  hook 

Pe^rf/ir# I ndie*a Growing M illio n s  ( Bombayt.Asia P ub lish ing  Rouse, 

1965 ) .  Sukhatse examined th e  views of n u t r i t i o n  Adviesry 

Cowaittoe o f  In d ia  and of th e  FAQ and cpae t o  the conc lusion  

t h a t  th e  average d* ily  calorie raqvJLrcaent of a a  average In d ian

- avcsrsgw of a n t ,  ftpo, c'Muate* woA, © tc * ^ ray  b* pot a t  2.100 

c a lo r ie s  a t  p h y s io lo g ic a l  l e v e l .  These Baking ailove-jces f o r  

w astages, e tc * , between r e t a i l  and p h y s io lo g ic a l  l e v e l ,  *hich 

he to  e s tim ated  to  be between 7 p e r  c a s t  find 10 p e r  c e n t,h e  

concluded> th e  average p e r  caput re q n iran en t a t  th e

r e t a i l  l e v e l  f o r  In d ia  would be of the order of 2250 to 2}Go



c a lo r i e s .*  (p #23). flsndatar And Ruth have usod th e  low er c»f
- tiaoivfr

th e se  t w  f r e f e r e n c e  to  SeJchetrt/s  wee no t 

c ited *

2* The f i r s t  i t n a  in  th e  Tenoa o f  E(*fereaoa o f  th o  Study 

Group i s  ♦ * to  e raa iae  th e  conceptual p rob lem  o f d e f in in g  th e  

p o v e r ty - l in e  in  th e  l i g h t  o f recen t views of P ro f. Sukbatme,

P ro f ,  Bandekar, Prof* O p a la n  and e th e rs?  S ince P ro fe sso r  

Sukhatsie had been included  as a member o f  th o  Ctndy Group,

I  had in  a l e t t e r  to  th e  Convener, suggested th a t  in  p ro p r ie ty  

P ro f ,  Dandekar should a lso  be made a member o f  th e  Stetfy Orcup.

T h is  was n o t considered  necessary . How, from th e  d r a f t  Report
and no account. •va!taa 

I  f in d  t h a t  ao mention has been made£af th e  s tu d ie s  and views

o f  P ro f. Bandekar on th e  su b jec t. P ro f. Dandakarf a s tu d ie s  and

viswa ero  con ta ined  in  two p u b lica tio n s  •  ( iJ^H sasu raasn t o f

Poverty* (R.R. Ka3.e fc!««ftorlal L ec tu re , 19^1» Golisalo I n s t i t u t e

o f  P o l i t i c s  and Economics, Pune, 19*>1)» and ^Moaouroo^at o f

Unde ro u t rition** { F ifth  Cr«palan O ra tion , K u tr i t io n  S ocio ty  o f

B In d ia ,  Proceedin^a, Uo. 27, 1922). Both th e se  essays w*ro

pub lished  a l t e r  th e  la c k  Force on P ro je c tio n  c£ Kiniraum Moods and

E ffectiv©  Coostrsps&tfi.Pcaasd, s e t  up by th e  P lanning  Gomairjaioo,

re p o rted  in  1979. (T hat, I  presume, i s  th e  rcaeon uhy t t o

very  f i r o t  tesia o f  re fe ren ce  o f  th e  p ro sec t l/crl&cg ftroup

r e f e r s  to  th e  views of P ro f, Sukhatm®, P ro f. D*ruk*Sear and P ro f .
on

Oopaler,. ) The p o in ts  made by P ro f. Dandekaq/jrane tho  s u b je c t  

should  be taken  into* ac coant in  th e  Raport o f  th e  Study Group.



As I  understand i t ,  P ro f. Dftndakar makes th e  follow ing 

p o in ts  *

( i )  He m ain tains th a t  w hile Poverty and U nd srn u trltio n  

a r e  r e la te d ,  the  two a re  not th e  same th ird s*  Goamenting on 

Prof* Sukhatrae’s fo rm ula tion  on t h i s  question , Prof# Dandekar 

w rites*

*......... . .D r .  Sukhatme says th a t  a person who cannot
o .^o rd  a <^5^ which r o e ts  h i s  minimum energy needs 
f o r  a h ea lty  a c t iv e  l i f e  l a  c e r ta in ly  both poor and 
m alnourished. Kate t h a t  Dr, Sukhatoe seyn t h a t  th e  
person  i s  both poor and m alnourished. I t  means th a t  
ho recognises th a t  poverty and u n d er* n u tr itio n  a re  
two dl.fl crenfc phenomena but he i s  unable t o  see  the  
d i s t in c t io n  c le a r ly .  Hence he says th a t  when a parson 
cannot J ^ o r d  th e  needed d ie t ,  he i s  both poor end 
undar-nourxsned. This io  th e  source o f confusion*
When wo rs&y t h a t  a h o u se h o ld  cannot r f f o rd th e  r e q u i s i t e  
d i e t ,  wo nean t h a t  a s  judged by th e  a rerv g e  consumer 
b eh a v io u r  and h o u seh o ld  management a t  th a t  ex p en d itu re  
l e v e l .  The h ou seh o ld  i s  t h e r e fo r e  poor. Bu.;, a s  I 
have a lr e a d y  e x p la in e d ,  a poor h ou seh o ld  need  not  
n e c e s s a r i l y  be undor-nourishodj by b e t t o r  p r i o r i t i e s  
and b e t t e r  managers n t  o f  ex p en d itu re ,  i t  racy in  f a c t  
e a t  an adequate d i e t .  S im i la r ly ,  and f o r  t h e  o p p o s it e  
r e a so n , a not.-poor h ou seh o ld  may in  f a c t  si?f f a r  f r o m ' 
u n d s r -n u tr i t io n #  I  v .lsh  t o  a n p h a slse  and p le a d  w ith  
Dr* SuWjrstas to  understand t h a t ,  a l l  through ou r  
l i t t l e  study on P overty  in  I n d ia ,  P r o f e s s o r  B?th and 
myself have been discussing p overty  and c o t  under-  
n u t r l t i o n 0 The two a re  r e la t e d  b scau se  as  Dr,
Sukh&tae p o in t s  o u t  *ac income in c r e a s e s ,  t h e  energy  
in ta k e  in c r e a s e s ,  r a p id ly  t o  s t a r t  w ith  and g r a d u a lly  
t h ^ r o ^ f t e r  i n d i c a t i n g  tjif it  an a p p r e c ia b le  nttaber o f  
p eo p le  rainaia urd*:* n ou r ish ed  f o r  vrar.t o f  ad eq uate  
ineotfto. * But th e  two a re  n ot i d e n t i c a l }  i n  f a c t  th e v  
a r e  two^ d i f f e r e n t  phenomena.

Consider agein  Dr. Sukhatme’s statem ent * "W hen.,., 
Dandek*r and i j i th  f in d  th a t  40 p e r  cent o f th e  ruj'ml 
po p u la tio n  ancl 50 p e r  cen t of th e  urban In d ia  liv*.» 
on a l e v e l  of t o t a l  expenditure below t h e  l e v e l  co r­
resp o n d in g  to  the  average energy need f o r  t h e  country* 
i t  sim p ly  means t h a t  they f in d  a s i tu a t io n  which i s  in  
l i n e  w ith  what one expects to  f in d  i t  in  a h e a l ty



a c t iv e  popu lation  of th e  're feren ce*  ty p e .*  He 
arguos t h i s  on t h e  ground t h a t ,  in  a h ea lth y  a c t iv e  
p o p u la tio n , one expects to  f in d  th a t  about h a l f  th e  
in d iv id u a l*  w i l l  have energy in tak es  l e s t  th an  th e  
average and h a l f  more than  th e  average} and he 
does not ce e  th e  d if fe re n c e .  Dr. Sukhatme does not 
see  th e  d iffe ren c e  between h a l f  th e  popu lation  
hav ing  c a lo r ie  in tak e  le s s  th an  th e  average ond 
h a l f  the  popu lation  l iv in g  below th e  t o t a l  expendi­
tu r e  l e v e l  corresponding to  th e  average energy need.
In  a h ea lth y  a c tiv e  population  one would expcct to  
f in d  about h a l f  th e  popu lation  to  l iv e  on c a lo r ie  
in ta k e  below th e  average. But, in  such a p o p u la tio n , 
should  we a ls o  expect about h a l f  th e  popu la tion  to  
l i r e  on t o t a l  expenditure leso  th an  th e  expenditure 
correspond ing  to  th e  average c a lo r ie  in take?  I  ask , 
i s  t h i s  a ls o  an e s s e n t ia l  a t t r i b u t e  of a h ea lth y  
a c t iv e  population?"
(Measurement o f  Poverty , pp* 14* 15)

(11) Secondly, d iscussing  the measurement o f  under- 

n u t r l t i o n ,  which ie  what P ro f. Sukhatae has t r i e d  to  do, 

P ro fe sso r  Dandekar accep ts  the f a c t  o f i n t r a  a s  w e ll a s  

in te r - in d iv id u a l  v a r ia t io n  in  c a lo r ie  requirem ents. Let 

me quote P ro f. Sukhatme in  t h i s  connection from th e  

q u o ta tio n  o f h is  no te reproduced in  p. 6 o f the d r a f t  Be p o r t .

He says, " In  th e  l i g h t  o f th ese  c o n s id e ra tio n s , an in d i ­

v id u a l  e a tin g  l e s s  than  th e  average requirem ent cannot be 

regarded  a s  undernourished o r  one ea tin g  above th e  everago 

requirem ent as e v e r -n o u r is h e d ,  unless such in ta k e s  r e s u l t  

e i t h e r  in  decrease o r  an in crease  in  body weight over pro­

longed p e r io d s . * This suggests  th a t  u n d e r -n u tr i t io n  muy be 

observed a t  v a rio u s  le v e ls  o f  energy In ta k e , bo th  below th e  

average req u ired  le v e l  and above i t .  T herefo re , to  tak e  

th o se  below th e  average le v e l  of energy requirem ent a s  under-



nourished  may give a very rough approxim ation to  th e  f ig u re  

o f th e  un^em ourished. But, Prof# Sukhatme fo llow s th e  

above sta tem ent with th e  fo llow ing  * «Vhile e s tim a tin g  th e  

in c id en ce  o f energy d efic ien cy  aaong popu lations based on 

t h e i r  in ta k e s , th e  p o in t o f re fe ren ce  ahould not th e re fo re  

be th e  average requirem ent, but th e  low er l im i t  a r is in g  

from in t r a - in d iv id u a l  v a r ia t io n ,  v i z . ,  mean minus 2 tim es 

th e  s tan d a rd  d ev ia tio n  c r  25 p e r  cen t bo low the  average 

req u irem en t,» Kow, i f  u n d a rn u tr i tio n  can e x i s t  a t  every 

p o s s ib le  le v e l  o f energy in ta k e , how can i t  be measured 

by f ix in g  a ’♦minimum'* norm l ik e  th is ?  P ro f .tan d ek a r  makes 

th e  same p o in t ,  and I  quote him below*

e .......... n when Dr* Sukhatme sa y s  t h a t  a l l  t h o s e  and
only those  whose energy in tak e  i s  le s s  th en  2^00 
c a lo r ie s  should bo counted an under-nourished , does he 
r e a l i s e  th a t  what he c a l lc  th e  'm in in u aS  howsoever 
d e f in e d , i s  considered  th e  requirement f o r  *Terybody? 
Once we recogn ise  th e  ex is ten ce  o f i n t e r  end in t r a  , 
in d iv id u a l v a r ia t io n  in  requirem ent, ea<Si in d iv id u a l 
on each ococslon hag a p a r t i c u la r  requirem ent and 
w hether he in  vndar-ncurished  must be detcrrr-lned by 
comparing h is  observed in tak e  with h i s  p a r t i c u la r  
requirom ont. Like th a  in d iv id u a l  in ta k e s  cannot be 
judged by th e  average, thoy cannot a ls o  be judged by 
any s in g le  f ig u re  c a l le d  th e  *minimus* howsoever 
df-'firad, Sukb^.tw ciooc n o t see t h i s  becnur?®, a s  I
0h -U  p re s s '^3 y ?■ ho i a  applying th e  k  lo g ic  c f  
t e s t  o f n ig n if ic tu c a  c.pprv>priata t o  oao s i t u a t i o n  to  
a n o th e r  vhere i t  i s  no t appropriate*  *
{ Mo.agurement o f  P o v e r ty ,  p* 20)

Applying th e  lo g ic  o f t o s t  of s ig n if ic a n c e  to  th e  

d i s t r i b u t i o n  o f  conauracra by energy in ta k e ,  Pro** Dand-tkar 

su g g es ts  ( jtii*  he c a l l s  a crude method) t h a t  th e  a u A e r  ...



o f  u n d a rn u tr i te d  in d iv id u a ls  in  every c a lo r ie  le v a l  below 

t h a  le v a l  o f average requirem ent, should ba the observed 

number in  th a t  c la ss  minus tha  number which nay be norm ally  

expected  to  be having th a t  le v e l  of energy in ta k t  (a s  p e r  

t h e  normal d i s t r ib u t io n  o f th e  t o t a l  number o f  in d iv id u a l 

consumers around the mean)* Looked a t  t h i s  way, Prof* 

Dandekar a rg u es , a l l  in d iv id u a ls  with le s s  th an  a g iven  

"minimum* le v e l  of energy in tak e  cannot be regarded as 

u n d e rn u tr i te d . The d ra f t  Report, however, fo llow s th e  

method o f counting a l l  those  (and only th o se ) below a c e r ta in  

"minimum* le v e lo f  energy in tak e  as u n d e rn u tr ite d . I t  does not 

make any re fe ren ce  to  P rof. Dandekar1 a p o in t in  t h i a  connec­

t i o n ,  nor do os i t  say why i t  has been s e t  a s id e , i f  i t  hag 

been*

( i l l )  The d r a f t  Report^ re fe r s  to  th e  'minimum1 c a lo r ie  

in tak e  a s  25 p s r  cent below th e  average, s p e c if ie d  in  th e ' 

"G uidelines f o r  p r a c t i c a l  use of energy allowances* by th a  

ICMJl (1931) as quoted by Prof* Sukhatme, and th e  Report 

f u r th e r  red u ces  i t  t o  20 p e r  cent* P ro fe sso r  Su-’rhatc# ha* 

in  h is  e a r l i e r  p u t th e  *miniraua* a t  mean cdnus Z$

where 3, th e  s tan d ard  d ev ia tio n  o f th a  mean hae been p u t 

as 15 p e r  cent o f th e  mean. That means,' th e  minimum was 

tak e n  a t  30 p e r  cen t balow th e  mean. The "G uidelines" have 

reduced t h i s  to  25 p a r  cen t and th e  d r a f t  Report; to  20 

p e r  cen t, w ithout any exp lan a tio n  o r  j u s t i f i c a t i o n  what­



so ev e r. As P ro f. Dandekar has po in ted  o u t,  th e se  d i f f e r e n t  

le v e ls  of th e  minimum imply d i f f e re n t  le v e ls  o f  s ig n if ic a n c e  

in  term s of th e  s t a t i s t i c a l  t e s t  o f s ig n if ic a n c * , and no 

J u s t i f i c a t i o n  was provided by P ro f, Sukhatme, nor has any 

been provided in  th e  (guidelines o r  th e  d r a f t  Report f o r  t h e i r  

chosen le v e l* o f  s ig n if ic a n c e . The d ra f t  Report merely 

r e f e r s  to  i t  as a more "conservative*  f ig u re ,  \ihat i s  

co n se rv a tiv e  about i t ?

Furtherm ore, as  P ro f. Dendekar point-s o u t,  th e  N.S.S.O* 

da ta  does no t give consumption o r  energy in t a ’te o f  in d iv id u a ls ,  

but o f  households* T herefore/ i f  th e  s tan d a rd  d ev ia tio n  of 

in d iv id u a l requirem ent i s  s ,  then  th e  s tandard  d ev ia tio n  o f  

th e  p e r  in d iv id u a l requirem ent in  a household w i l l  be s 

d iv id ed  by the square ro o t o f th e  number o f  in d iv id u a ls  in  

th e  household. Dr. Sukhatme a lso  recogn ises  t h i s .  Eut does 

th e  25 p e r  cent o f th e  ^Guidelines* o r  th e  20 p e r  cen t cff th e  

d ra f t  Report r e f e r  to  t h i s  s tandard  d ev ia tio n ] For, th e  

d r a f t  Report i s  using N.S.S* consumer expend itu re  data f o r  th e  

p u rp o s e  I f  i t  i s  sof then  i t  would mean th a t  t h e  s  ( i . e * ,  th e  

s tan d ard  d ev ia tio n  of the  energy requirem ent o f purs 

in d iv id u a ls )  i s  25 o r  20 p ^ r  cen t. In  th e  absence o f  any 

ex p lan a tio n  and j u s t i f i c a t i o n  o f  th e se  percen tag es , th e  v??.o!c 

qu estio n  i s  l e f t  to  sp ec u la tio n  and doubt.

F in a l ly ,  P ro f. Dandekar draws a t t e n t io n  t o  wh&t he 

co n sid e rs  t o  be a s e r io u s  s t a t i s t i c a l  e r r o r  in  Dr. Sukhatme'a



*

method o f  c a lc u la t io n ,  To c a lc u la te  th a  *raini"iun» as  mean 

2s, P ro f. Sulthatme has used K.S.S.O,** data where house- 

h o ld s  a re  c l a s s i f i e d  according to  t h e i r  p e r  c a p ita  monthly 

expend itu re  and then  th e  c a lo r ic  a v a i l a b i l i t y  o f  th e  average 

in d iv id u a l  in  each expenditure c l a s s  i s  c a lc u la te d . This 

a v er a g e  f ig u re  i s  not only th e  average o f a l l  in d iv id u a ls  

i n  a h o u seh o ld s  but o f  a l l  households in  th e  gr6up, The 

s tan d ard  d e v ia t io n  in  t h i s  case , th e ra fo re ,would be s n a l l e r  

than  th a t  f o r  in d iv id u a l  h ou seh o ld s!  th e  s tan d ard  d ev ia tio n  tfyr 

th e  I n d iv id u a l  in  t h e  h ou seh o ld  w ill  have t o  be d iv ided  by 

th e  square ro o t o f  th e  nuaaber o f  households in  th e  group to  

g iv e  th e  p rop er  stand ard  d e v ia t io n  o f  t h e  Bean,

R e fe r r in g  t o  t h i s  P ro f, Dandekar sn y s ,  and I  quote*

"A3 I  have s a id ,  I  r e a d i ly  admit th e  e x i s t e n c e  o f  
i n t e r  and in tro , in d iv id u a l  v a r i a t i o n  in  energy  
requirem ent o f  I n d iv id u a ls ,  I  a l s o  a c c e p t  t h e  
m agnitude o f  t h i s  v a r ia t io n  r.s Dr, Sukhatre h as  
in d i c a t e d  i t |  namely, a standard  d e v ia t io n  o f  450 »
c a l o r i e s  f o r  enor^y requirem ent o f  i n d i v i d u a l s  end  
225 c a l o r i e s  f o r  energy requirem ent o f  h ou seh o ld s*
But. I  a ok , what i s  th s  stand ard  d e v ia t io n  o f  th e  
en er g y  requirem ent c f  a group of households “ because 
now va a re  concerned w ith  groups o f  h o u se h o ld s  in  
d i f f e r e n t  eK pc.adituw  c l a s s e s .  For id e n t i fy in g  th e  
cv.t,~oj£T ex p en d itu re  l e v e l ,  wa examine th a  a c t u a l  
a v er a g e  integer of th e  groap c f  h o u se h o ld s  ir> earh 
expend i t  c l a s s  u e  r u r t  comctire i t  K ith  th e  
av era g e  energy reov& reaent o f a group o f  t h e  sfce.e ? ir%  
Because t h e  en ergy  requirem ent of in d iv id u a l  households 
i s  v a r i a b l e ,  th e  av era g e  requirement o f  a group o f 
h o u se h o ld s  i s  a lso  v a r ia b le .  This i s  a g r e e d .  Put hou 
v a r i a b l e  i t  i s ?  In  o th e r  words, what i e  l t i  s tandard  
d ev ia tio n ?  Not th e  came as th e  s tan d ard  d ev ia tio n  o f  
en ergy  requirem ent of in d iv id u a l households.
Dr. Sakhatme has overlooked t h i s  and has s.*-*,-*a* 
continued to  work with a  s tandard  d ev ia tio n  o f 225



c a lo rJ .e s  even when he i s  coi^sidering th e  average energy
requirem ent o f  groups o f  h o u seh o ld s  in  d i f f e r e n t  
e x p e n d itu r e  c l a s s e s ,  That i s  th e  b a s is  o f  h i s  determ in ­
in g  t h e  cu t -o f lf  e:cpsnditure l e v e l  a t  th e  average  in ta k e  
o f  {2??Q -  2 x 225) " 2300 c a l o r i e s .  The e r r o r  i s  
ob v io u s*

Pr. Sukhatme sh ou ld  know t h a t  i f  th e  stand ard
d e v ia t io n  o f  th e  energy requirem ent o f  a h ou seh o ld  
i s  225 c a l o r i e s ,  t h e  stand ard  d e v ia t io n  o f  t h e  average  
requirem ent o f  a gronp o f  174# h o u seh o ld s  i s  n o t *225 
c a l o r i e s  but 2 2 5 /41*#  “ 5 ,4  c a l o r i e s ,  41*3 b e in g  th e  
sq u a re  roo t o f  174&, Hence, w ith  th e  same l e v e l  o f  
s i g n i f i c a n c e  a s  chosen  by J)r. Sukhatme, t h e  n-x average  
en ergy  need of th o  group of 174^ h o u seh o ld s  in  tho  
e x p e n d itu r e  c l a s s  o f  R s. 2 # -3 4 ,  cannot be p la c e d  below  
(2 7 5 0  -  2 x  5 ,4 )  * 2739# 2 c a l o r i e s  and one cannot be 
f a r  wrorg by p la c in g  i t  a t  2750 c a l o r i e c , "
(Measurement o f  P o v er ty ,  pp, 2 4 -2 5 )

No n o t ic e  appears t o  have been taken  in  t h e  d r a f t  

R eport o f  t h i s  p o in t  r a i s e d  by P ro f .  Dandekar, o r  i f  a f t e r  

c o n s id e r a t io n  i t  h as been s e t  a s id e ,  no reason s  aro given*  

The d r a f t  Report u se s  s im i l a r  H.S*S. data and makes s i m i l a r  

c a l c u l a t i o n s  ( R e fe r  t o  T ab le  2 ) ,  and t h e r e f o r e  i t  i s  

n e c e s sa r y  t o  ta k e  s p e c i f i c  co g n isa n ce  o f  t h e  p o in t .

3 ,  The above p o in t s  r a i s e d  by P ro f .  Pandeker i n  th e  

c o n t e x t  o f  f i x i n g  a minimum c a l o r i e  l e v e l  ( i n  tcrm e o f  © -  2 s )  

i n  o rd er  t o  define poverty (a3  d i f f e r e n t  from im d em u tr it io n ^ !)  

s u g g e s t  th a t  t h i s  c a l o r i e s  -  based  recsnure b r i s t l e s

w ith  c o n cc p tu a l f u z z in e s s  and s t a t i s t i c a l  a in a c c u r a c ie s .  

N e v e r t h e le s s ,  w ith o u t  c a r e f u l ly  examining t h e s o  p r o p o s i t io n s ,  

th e  d r a f t  R eport ch ooses  t o  s p e c i f y  two l i m i t s  f o r  m easure­

ment o f  p o v erty  -  demarking ex p e n d itu r e  l e v e l ,  one based  on



th e  recoransnded average  c a l o r ie  requirem ent f o r  an average  

In d ia* .(averege  f o r  a g e ,  s e x ,  e t c . ) ,  and a n t h e r  based on a  

"minimum* requirem ent i n  t h e  s e n se  in  which Dr* Sukhatme has  

fo rm u la te d  i t .  The reason  f o r  th e  c h o ic e  o f  such a "minimum* 

c u t - o f f  l e v e l  i s  g iv e n  2n t h e  d r a f t  Report in  t h s  f o l lo w in g  

words*

" It  ia  f u r t h e r  s u g g e s t e d / t h a t  g iv e n  ou r  c o n s t r a in t s
and P lan  commit rcentc t o  th e  p o o r e s t  o f  t h e  poor,
t o  b eg in  w ith  th e  b e n e f ic ia r y  group f o r  p overty  
a l l e v i a t i o n  progrRmms should  be i d e n t i f i e d  on th e  b a s i s  
o f  minimum c a l o r i e  req u irem en ts . S u b seq u e n t ly ,  th e  
programme cou ld  be ex ten d ed  t o  co v er  a i l  b e n e f i c i a r i e s  
who are below  th e  average c a l o r i e  req u irem en ts ,"  ( p . o )

Now, i f  t h e  c o n s id e r a t io n  i s  t h a t  in  v ie w  o f  t h e  

resou rce  c o n s t r a in t s  and P lan  commitments, a t t e n t i o n  may 

not be p o s s ib l e  t o  a l l  th e  poor, and t h e r e fo r e  on ly  th e  

p o o r e s t  among them raey be f i r s t  a t te n d ed  t o ,  th en  th a t  i s  

u n d erstan d ab le . But f o r  doing t h i s  and sa y in g  what t h i s  

"pooresst group" would be (l t  i a  u nn ecessary  t o  ta k e  re so u rse  

t o  t h i s  h ig h ly  q u e s t io n a b le  c a l c u l a t i o n  o f  t h s  "minimum" 

c a l o r i e  n eed s .  The s t r a ig h t  and sim p le  approach un­

c l u t t e r e d  by any q u e s t io n a b le  n u t r i t i o n a l  norms, would be t o  

d e f in e  a lo w er  l e v s i  o f  p e r  c a p ita  e x p e n d itu r e  than  t h e  one 

corresp on d in g  t o  t h e  average  reconraended c a l o r i e  l e v e l ,  and 

s a y  t h a t  a l l  t h o s e  below  t h i s  l e v e l  o f  income o r  ex p en d itu re  

s h e l l  be f i r s t  a t te n d e d  t o ,  and, su b se q u e n tly  t h e  p r o g rv m e  

can  be extended  t o  th e  o t h e r s .



u

4* l a  S ec tio n  4, p a r t i c u la r ly  paragraph 4 .2  of th e  d ra f t  

R eport, th e  cosrxsnts on th e  l l n i t a t l o n a  o f th e  l i n e a r  (ngt 

l in l f c r )  in te rp o la t io n  method a re  n o t c le a r ,  W ills  i t  la  no t 

s t a t e d  ho* th e  f ig u re s  in  c o la .  2 and 3 c f  Table X were 

c a lc u la te d ,  i t  appears t h a t  w hile  co l. 2 ia  based on th e  

data in  Table 2, col* 3 ia  based on th e  data  in  Table 3*

Mow, ito ila  Table 2 c l a s s i f i e s  th e  cample households by t h e i r  

monthly p o r c a p i ta  expend itu re , Table 3 c l a s s i f i e s  th e  earns 

households by t h e i r  average d a ily  p e r c a p i ta  energy intake* 

T herefore th e re  i a  no reason  why th e  estim ated  p roportion  o f 

th e  u n d e r -n ^ tr i te d  by in te rp o la t io n  in  one Table w i l l  be the  

same ufaen ap p lied  to  th e  o th e r .  The d if fe re n c e  has nothing 

t o  do w ith  l i n e a r  ( o r  n o n - lin e a r)  in te rp o la t io n .  I  suggest 

t h a t  th o  s t a t i s t i c a l  comments in  t h i a  ae c tio n  be c l a r i f i e d  

and made ac c u ra te .  x

fh s  d m f t  Eeport f i t s  a b i - v a r ia te  lo g -n o ra a l d i s t r i ­

b u tio n  f o r  use in  d c tu m ln irg  th e  expend itu re  cut o f f .  T his 

method i s  given in  Appendix B, which has , however, no t been 

made ers .il« !tle  I  t r u s t  th e  method follow ed end the

c a l c u l a t i o n #  Ef.dc .;ur*:ct«

* 3 7 -


