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Estimation of Wool Production

e The procedure for estimating sheep numbers, average wool
yield per sheep and total wool production in a district and also
the estimates for their variances are discussed

e The procedure Is discussed for one category of sheep say
(ewes) only

e [or others the procedure is identical

e Estimates are derived for a District and not State as was
done for milk and eggs production
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~— Estimation of Wool Production (cont)
Notations- Let,
N : total number of villages in the district

n' :total number of villages selected during the year which is 15 per cent
of the total number of villages in the district i.e. n'=0.15 x N

n : number of villages selected in a seasoni.e.n=n"/3
T : number of strata formed in the district
V, : total number of villages in the ht" stratum (Tehsils/sub-district)

n, : number of villages allotted to the h™" stratum for complete enumeration
of households for sheep numbers in a season

T
Thus n = N
hZ:;, ,
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= Estimation of Wool Production conta)
Notations (Contd.)

v, . sub-sample of villages selected from the n, villages in the ht" stratum
for yield estimation

Xqi - enumerated number of sheep in the s season, h'" stratum and it
village

Yenii - Wool yield in the s™ season, h™ stratum and i village, j" flock and
k™" sheep

Let X/, X! and X' be the number of sheep in the i" village h"
stratum and In the entire district as per the latest livestock census

respectively . Further denote X!
W, =
XI




~— Estimation of Wool Production (o
Estimation of sheep population
(1) Estimation for a season A T A

' i ' th i i - X s — Z X sh
Estimate of sheep population in the s season is given by: —
Where X _, is the estimate for the ht" stratum in the s-season and is given

by i ~
Xshi - 2 T
X, =L X/ or, Xg =Ry X i(h
Zx;ﬂ thz(xshi _Iishxk,n)2
Estimate of variance of >Zshis givenby Vv (X,)=—-3=
n, (N, —1)

Estimate of variance of X is given by \7()23) = i\?(ish)

h=1



— Estimation of Wool Production o,

Estimation of sheep population (Contd.)

(I1) Estimate of average sheep population in the district 13 .

Estimate of average sheep population in the ht" stratum is: X, = §Z X,
=1

T ~
Estimate of sheep population in the districtis : X = Z X,

Estimate of variance of >2 IS given by

\7>Z = ZV(Xsh)— [V(x1h)‘|‘v( 2h)‘|‘V(X3h)]

and

\7<>2)=Z\7(>2h>



~—— Estimation of Wool Production coma

Estimation of average wool yield per sheep
(1) Estimation of average wool yield per sheep in a season
e During each shearing season, v, villages would be covered

e From each flock in a sample of selected flocks within a village:
o 2rams or 2 wethers, or
o lramand 1 wether, or
o 2ewesand 2 lambs

are selected for recording individual fleece weights
The following estimates are for a sheep, wether or ram, ewe or lamb
Let & &
I " the average wool yield per sheep in the i village




~— Estimation of Wool Production (o)

Estimation of average wool yield per sheep
(1) Estimation of average wool yield per sheep in a season (Contd.)

Xshij - Number of sheep selected in the s™ season, h' stratum,
" village, ™ flock,

T number of flocks selected in the it village
The estimate of wool production in the i village is given by:
PShI = Xsh| yShI ; Xs”m = (% Sheep shorn) x Xshi

where X . Isthe number of sheep sheared in the " village. This is
obtained by multlplylng X -with percentage of sheep shorn in the i village

Estimate of average wool yleld per sheep is Z P,
V. = for ht stratum
sh vh

2 X

=1




~— Estimation of Wool Production con)

Estimation of average wool yield per sheep (contd.)
(1) Estimation of average wool yield per sheep in a season (Contd.)

Estimate of variance of Y, is approximately given by
1 1 g

\7 o _ I P v X”- 2
1 . (ysh) Vh(Vh _1) X;,hzé ( shi ysh Shl)
Where, XJ, =—> X,
Vh 1=1

Estimate of average wool yield per sheep during the s season in the
district Is given by: -

Vs — Z\Nh ysh
h=1

.
VI an
Estimate of variance Is given by ViY.) = hZ:;Wh Vi(¥n)



~—— Estimation of Wool Production coma

Estimation of average wool yield per sheep (contd.)
(i) Estimate of annual wool yield per sheep(Contd.) 3

Estimate of annual wool yield per sheep in the ht stratum: Y, = Z Y
s=1

Estimate of variance of Yris: ¥ (Vi) =V (Vi) +V (Vo) +V (Vs
\7(71h), \7(72h), \7(73h) are as given earlier.

.
Estimate of annual wool yield per sheep for the district : y= ;Wh Y
: . — . . T R =
Estimate of variance of 'y Is: ()= Y WA (7,)
h=1

Similarly estimate of annual wool yield per ram, ewe and lamb can be
obtained

10



— Estimation of Wool Production e,

Estimate of annual wool production
(1) Estimate of total wool production of the district In a season
Estimate of wool production P rr -

sh ysh

where X ¢ is the estimated number of sheep shorn in the h™ stratum
during the s season and is obtained by multiplying X, with percentage of
sheep shorn in the h™" stratum.

Estimate of variance of P IS: V (Psh) )( ”2V (ysh) + yshV (X

where  V (XJ) = (% sheep shorn)® xV (X;)

Where \7(ysh) has already been defined earlier

11



— Estimation of Wool Production e,

Estimate of annual wool production

Let P, be the estimated total wool production in the h'" stratum during the
s season obtained by adding the estimated wool production for rams,
ewes and lambs. The estimate of variance of P, is obtained by adding the
estimated variances of rams-wethers, ewes and lambs .

Estimated total wool production during the sth seasonis; P, = Z P,
Estimate of variance of P, is: h=1

Estimate of annual wool production for the district is: P™ = Z P

s=1

~ * £ ~ *
Estimate of variance of P*is given by V(P)=>_V(P,)
s=1

12
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- Estimation of Meat Production

e The procedure of estimating:
(a) the total number of animals slaughtered
(b) the average meat production per animal; and
(c) the total meat production
are presented

e [nformation on the number of animals slaughtered is obtained
from two sources:

« sample of households reporting slaughter of animals and from all
the butchers and other agencies in the villages selected in the
sample, and

e records maintained at all the slaughter houses in State

13



~—— Estimation of Meat Production

Notations- Let,
V' number of villages in the State

n' :total number of villages selected during the year which is 15 percent
of total number of villages in the State i.e.n'=0.15x V

n . number of villages selected in a seasoni.e. n=n'/3
T :number of strata in the State
V, : total number of villages in the h" stratum

n, :number of villages allocated to the h" stratum for complete
enumeration of livestock.

14



— Estimation of Meat Production (cond)

Notations (contd.)- Let

Vv, :sub-sample of villages selected out of n, villages in the ht" stratum
for yield estimation.

U, :number of registered slaughter houses in the h-th stratum

u :number of registered slaughter houses selected out of U, in the s
season
Xgi : number of animals slaughtered by butchers and other agencies in
the i village during s season in the ht" stratum
4

Xgi - Number of animals slaughtered by the household in the i village
during s season in the ht" stratum.

Y mnic - Meat production from the k™ animal of " slaughter house of h"
stratum during m™ month of the s season

15



— Estimation of Meat Production cons)

Number of animals slaughtered

() Estimated number of animals slaughtered in households of
butchers and chamars privately In a season IS

Z Z X

h=1 Ny "=t
where X, is the total number of animals slaughtered in the it
village and is X, = XJ.: + X,
Estlmate of varlance of XSp IS approxmately glven by
V(X,,) = Z(———)vh Sz where,s2 =

— _Z Xshi

h i=1

X, )?and

shi

16



~—— Estimation of Meat Production con,

Number of animals slaughtered (contd.)
(i) Number of animals slaughtered in register slaughter houses

Let X, be the total number of animals slaughtered in all the
registered slaughter houses of the state during the st season

(i) Estimate of total number of animals slaughtered in the state
during the s" season is : X _ X S+ X,

Estimate of variance of X, is glven by V(X )=V (X,,)

(Iv) Estimate of total number of animals slaughtered in the state
during the yearis: y _ Z X

Estimate of variance x of is: Y (X)=2.V(X,)

17



~— Estimation of Meat Production o,

Estimate of average meat production per animal

Average meat production per animal in the I slaughter house of the

hth stratum during the m™" month of the s season is

< 13 as 3 animals are selected in each month

Ysmn = 3 Z Y smhik ( )
k=1

Let X b€ the number of animals slaughtered in the I slaughter
house of the h" stratum during m™ month of s season.

Estimate of meat production in a month in the " slaughter house of
the hh stratum during m®" month of s season is

I:)smhl — ysmhl X Xsmhl

18



_—Estimation of Meat Production cona,

~ Estimate of average meat production per animal (Contd.)
() Estimate of average meat production from an animal in the st season in

the state is given by 24 Z. Z.
smhl
Ys =
> L > X
h m I

d, is the number of months in the s™ season, which is equal to 4 for all s
Estimate of variance of the 75 |s approxmately

V(ys)_ _2 ZZ(U_ h (U 1)2( smhl ys smhl)

h=1 m

d, u

T .
Where & _ 1 LLZX . dg is number of months in s season
smhl
h

> dwuT

S m

19



~_—Estimation of Meat Production cona,

~ Estimate of average meat production per animal (Contd.)

(i) Estimate of average meat production from an animal in the state Is :

w

S VS
s=1
3 ~
2%,
s=1
Estimate of variance of ﬁ IS approximately given by

~n 1

, Where X Is already defined

7:

[V (P) + 2V (X) — 2yCov.(P, X)

Where. . .3 N
"5 Con(P,X ) =Y Cov.(B,X,)=> gV (X,)
s=1 s=1

20



_— Estimation of Meat Production o

Estimate of total meat production

Estimate of total meat production in a state is obtained by
multiplying the estimated number of animals slaughtered in the
sth season in a State with the average meat production per
animal in the s™ season and added over the different seasons

and is given by 5 _ 23: )2878
=1
and estimate of variance of is P is given by

V(P) =2 IV V(X)+ XV (.)]

21



~Estimation of Cost of Production of Milk, Egg

Sampling Design
In estimation of production of livestock products same p.s.u.'s (villages) are
observed and s.s.u's (households) vary from round to round in a season

In Cost of production surveys same p.s.u.'s and s.s.u.'s are observed
throughout the period of study; information on cost aspects are collected

From districts which are selected for preparation of district level estimates
of production of milk / egg,

Two villages (not already selected for production estimates) are selected
randomly in each district for conducting Cost of production studies

Each of these villages along with two neighboring villages comprise as
one group

Thus, there are two such groups which are kept under constant study
throughout the period (30 months) of survey

22



~ Estimation of Cost of Production of Milk, Eggicont)

Sampling Design (Contd)

From each of the groups of villages thus selected
two clusters of two households/stalls are selected for milk and
two clusters of five households/farms are selected for egg

Information is collected for all the animals (cow, buffalo and goat) and birds
In selected households once every fortnight, which constitutes a round

Whenever during the period of cost survey, selected households/farms
ceases to have at least one breeding animal in case of milk and at least 5
female birds in case of egg and also the head of the household has no
Intention of obtaining the same, then in that case the household may be
replaced by another, preferably of the same category and from the same
village

23



~ Estimation of Cost of Production of Milk, Eggicont)

Sampling Design (Contd): Field-work

One Enumerator assigned 2 groups of 3 villages each [in which complete
enumeration of hhs is done in the beginning and particulars recorded in village Sch. | & II]

Milk: Enumerator collects data for (2 cluster of 2 hhs)x 6 Villages = 24 stalls/hhs

located in two groups of villages at an interval of fortnight. [Collects detailed
data from two stalls/nhs in a village per day visiting both in the morning and evening, thus
covering the 12 stalls in a group of villages in 6 days. Thereafter he proceeds to second

group and records similar data] Reports back to first group for another round.

Egg: Enumerator collects data for (2 cluster of 5 hhs)x 6 Villages = 60 farms/hhs

located in two groups of villages at an interval of fortnight. [Collects detailed
data from 5 farms/hhs in a village per day visiting both in the morning and evening, thus
covering the 30 farms/hhs in a group of villages in 6 days. Thereafter he proceeds to

second group and records similar data] Reports back to first group for another
round

24



___Estimation of Cost of Production of Milk, Eggicon)

Estimation of Cost of Milk Production (Contd.)

Components of Cost : The overall cost of milk production is an
aggregate of expenditure incurred on feeds, paid labour, family labour,
depreciation on animals, interest on fixed and working capital,
depreciation on assets and equipment and miscellaneous recurring
expenses. From this the income on account of the dung produced is
subtracted. Each cost component is evaluated as per SNA concepts

Notations:
| . p.s.u (clusters of villages) 1=1,2
] . s.s.u. (milk producer household) =1, 2,3,4...12

y; - Value of the Cost Component for milch animals in the
household of it" p.s.u.

25



~ Estimation of Cost of Production of Milk, Eggicont)

Estimation of Cost of Milk Production (Contd.)

Notations (Contd.):

X;; - The corresponding milk yield in the j' s.s.u. of i p.s.u.
H. : Total number of s.s.u. in the it p.s.u.

h. : Number of selected s.s.u.’s in the it p.s.u.

N : Total number of p.s.u.’s in the population
n : Total number of p.s.u.’s in the sample

2 Y
Estimate of cost of per kg of milk € = M
Where, ?:ﬂziZyij and )Z:ﬂZizxij
L hi =1 n= N=

26
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__Estimation of Cost of Production of Milk, Eggicont)

Estimation of Cost of per Kg of Milk Production (Contd.) -
. . 2. ~ Y
Estimate of variance of C isgivenby C = <

V(C) = (X) [ JV(X)—Z[YJ Cov(Y, X)]
> a5 2 1 1 2 N L 2 1 1 2
Y 2 1 1 2 N L 2 1 1 2
V(X)=N [H——}SbX+F;Hi(hi _H.js'x

S 1 1 N < 1 1
Cov(Y,X)=N?=——ls, +—» H’| ———[s.
( ) I:n N:| byx Z_: I(h H,] Iyx

27



Estimation of Cost of Proeduction of Milk; Egg td)
- Estimation of Cost of per Kg of Milk Productlon(Contd) C — i
Where, 2 - (nfl)zl“( _Y)? 52 = 0 1)Z(y., Vi)’ X

SRR ST DZ(”‘
Soyx =(n];IZn: H.y. —Y_ H.X - )%) Siyk = Fl—l) jhll (Y5 = Vi) — X))
I;yll Y_:%iznl:Hiyi
1 Q ES N
X =h—i§xij X :%i_lHi—i

Above procedure leads to the cost per kg of milk C In one district

28



~Estimation of Cost of Production of Milk, Eggiconta)

Estimation of Cost of per Kg of Milk Production (Contd.)
If there Is D number of districts then the overall cost for all the districts

. ] 5
together will be Cost — de ¢,
d=1

where C, = Cost estimated in the dt" district

M

and W, :Wd . M, are the milch animals in the d™ district and
D
and =Y M,
d=1
The estimate of V (cost) IS D .

V(Cost) = Y WAV (C,)

d=1

29
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~ Estimation of Cost of Production of Milk, Eggicont)

Estimation of Cost of Egg Production (Contd.)

Basic information: Number of adult birds of both sexes, eggs produced,
number of day old chicks, unsexed chicks up to 8 weeks of age, young
birds between 8-12 weeks, 12-16 weeks, 16-20 weeks and 20-24 weeks

Cost of categories of bird: Cost of maintenance of an adult bird, cost of
production of a day old chick and cost of rearing of young birds

Components of cost: Maintenance cost of birds includes:
Feed cost
Miscellaneous management expenditure
Labour cost
Interest on fixed assets and working capitals
Depreciation on Fixed assets and adult birds

30



~__Estimation of Cost of Production of Milk, Eggicont)

Estimation of Cost of Egg Production (Contd.)

Method of calculation for average of different costs incurred for
maintaining a bird:

Total Maintenance Cost of an adult layer bird

= feed cost per bird + labour cost per bird + interest on working and
fixed capital + depreciation on fixed assets and birds +
miscellaneous expenses per bird — other income

Feed cost per layer per day = (total feed cost for layers)/ No. of layer days
For one year (365 days)
Total Maintenance Cost of a layer
= Maintenance Cost of a layer per day x 365

31
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/E’?ﬁ[ionOmem' ilk, Eg g/(Contd.)

Estimation of Cost of Egg Production (Contd.)
Costs of production per egg
() Productivity of a layer = (Total egg production of hh/farm) / (# layer days)

(i) Total egg production of a layer in a year= (i) x 365

(i) Cost of production per egg (excluding labour cost on collection of egg)
= [total maintenance of cost of a layer in a year] / (i)

(iv) Cost of production per egg including labour accounted for egg collection
= (Iv) + labour cost per egg incurred on egg collection

32




_ Estimation of Cost of Production of Milk, E

Estimation of Cost of Egg Production (Contd.)
Costs of production of hatching type egg
(1) Let for hatching, the ratio of hens and cocks be (8:1)

(if) Take 1/9 cost of maintenance of a cock towards costs of production of
hatching eggs (maintenance of a cock is obtained similarly as in the case of
the maintenance of the layer)

(i) Components towards maintenance of cock for hatching eggs

=1/9 of the cost of maintenance for cock during a year =+ total
number of hatching eggs produced per layer in a year

(iv) Total cost of production of hatching egg

= cost of production of an egg + components towards maintenance
of a cock for hatching eggs

33



__Estimation of Cost of Production of Milk, Eggcont)

Estimation of Cost of Egg Production (Contd.)

Let C, denote cost of maintenance of p™" category bird
r . particular round in the survey; p : category bird;

g : particular component of the cost

Therefore C ZZCpqr Zprqr
q r

C ., denotes the g™ component of cost of the p™ category in the ' round
and D, denotes the numberof birds, accordingly.

Variance of C, is V(C,) = —[V(C )+C.V(b,)-2C, Cov (C, ,b,)]

This is so far as the variance of a particular component over time
observation is concerned

34



__ Estimation of Cost of Production of Milk, Eggicon)

Estimation of Cost of Egg Production (Contd.)
Let us have a look at the analysis variance arrived from the survey design

Source of variation Degree of freedom
Between group of villages 1

Within groups between villages 4
Within villages between cluster of households 6
Within clusters and between households 48
Total 59
Let X.  denote Cost of a particular component in mt household of the
ijkm

kth cluster in the | village of it" group
As per our sampling design:
(@) Number of households/farms (m = 5)
(b) Number of clusters in a village (k = 2)
(c) Number of villages (j = 3) in each group
(d) Number of groups of villages in each district (I = 2)

35



__Estimation of Cost of Productionof Milk, Eggicont)

Estimation of Cost of Egg Production (Contd.)

o1 : _ 12, .= 1&=

X = 2 2 X" %y :_quk X == % X :szi
S m=1 ? —

Let in the it village there are S; possible clusters of households. Out of
which s are selected. At the it village level, the variance will have the

expression cl — (s—-Do? +s(m-Do’ || S, —s
" sm—1 S, xS

ZZ(Xijkm - Yijk)2 |:Si —S:|

Gi=|) (X, —X) +-=-m
™| 20X sm -1 S, xS

1=1,2,3,4,56

where 1
o’ = v v 2

(S_l) S

36



/:Vflmatlon of Cost of Production of Eggcont,

Let G  Between village variance and G, : Within village variance

N groups of villages are possible and we select n (in our case 2) with z
units (in our case 3) within each n . | o
Variance is: ;v [ N=n | (01=Da? +n(z-1G; | Where Gy =—=)_G,,
V(X) = nNZ "o

Nn (nz-1)

As o2 is between villages variance, which have S; sub-units each in the ith,

0\,2 has to be estimated basing on both between village and within

village components as in the case of a sub-sampling set up. If S,fv IS the

survey estimate for this variance: 1

GZ = St +i(32 where So ZQZ(Z —X)*
n ns

We get seasonal estimates of variance. When we want for a year or for pooled over two similar
seasons, variance will be obtained as in the normal case of obtaining pooled variance

37



_——Estimation of Production of Hides & Skins

Sampling Design: Stratified Two Stage Random Sampling

e Each district was divided into four strata, group of taluks formed on the
basis of geographical contiguity were taken as strata

e Acluster of three adjoining villages was the p.s.u. Clusters of villages
formed by first selecting villages with equal probability and wor and then
clubbing with each of them two nearest villages, avoiding overlapping

e Households having livestock within the cluster of villages were the s.s.u’s
which were selected with equal probability and wor

e From each stratum, a sample of four p.s.u’s was selected and from each
p.s.u’s a sample of 60 households having livestock were observed for
detailed enquiry.

38



~_Estimation of Production of Hides & SKins (conta)

Sampling Design:
e |nrespect of selected p.s.u’s all the butchers were covered under the
survey

e For collecting data in respect of fallen or dead animals all the charmars in
the selected p.s.u’s were also covered

e Afresh sample was selected in each season

e |n addition, a sample of two registered slaughter houses in each district
was selected randomly every month and information on the number of
animals slaughtered on the day of visit and those during the last one
month was collected along with the data on various practices relating to
the slaughter of animals and production of hide and skins

39



~_Estimation of Production of Hides & SKins (contd)

Type of data collected

e From each of the households in the sample, information of number of
animals slaughtered during the previous month was collected

e From the butcher’s establishment and chamar’s households, information
on practices of flaying animals and curing of hides and skins was
collected. From such households additional information on disposal of
hides and skins and their prices etc. was also collected.

Estimation Procedure

e |nformation on quantum of hides and skin is obtained from (i) clusters of
villages as recorded from the sample of households keeping livestock (i)
all butchers (i) all chamars handling dead and slaughtered animals and
(Iv) registered slaughter houses in the region

Estimation procedure is given for hides obtained from cattle/buffaloes.
Procedure for estimation of skins from sheep/goats Is identical.

40
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~_Estimation of Production of Hides & SKins (contd)
| Estimation Procedure (Contd) Notations:

L number of strata
V. : total number of clusters of villages in the it stratum
v; . number of clusters of villages selected out of V, in the it" stratum

H; : total number of households keeping livestock in the j* cluster of
villages of i stratum

h : number of households selected out of H;

Xsijk - quantum of hides obtained from the animals slaughtered in the k™
household of the j cluster of villages in the i stratum during the
sth season

X;ij . quantum of hides obtained from animals slaughtered by the butchers

and fallen/dead animals received by the chamars in the |t clusters
of villages of the it stratum during the s season

41



~Estimation of Production of Hides & SKins (conta)

Estimate of quantum of Hides/SKins (Contd.)
(1) From private slaughter and dead animals

Estimate of the quantum of hides obtained from animals slaughtered in
households by butchers and the dead animals received by chamars during

the st season is given by ¢
=Yy,
i1 Vj =1
where Xg; is the estimate of hides obtained in the ™ cluster of villages of i™
stratum durmg the st seasonandis: X = XS.J + XS.J

where X, jIs the estimate of quantum of hides from the animals
slaughtered In the households and is: " .,
— Z Xsuk

su o

Estimate of hides during the yearis: X | = Z Xq,

42
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~FEstimation of Production of Hides & SKIns (contd)
Estimate of Hides/Skins from private slaughter & dead animals (Contd.)
Estimate of variance of Ko is given by

V(%)= 2V, (———]s Ly ZH”[——IJ

i=1 VI J_l U
Where Si ——Z(Xsij _Xsi X Z—szij
Vi J_1
2 —”
and Sy = Z(Xsuk Xij) _S’:J = _szuk

Estimate of variance of % is given by

V(X,)= ZV(Xsp)

43
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~_—Estimation of Production of Hides & SKins (contd,)
Estimate of quantum of Hides/SKins (Contd.)

(i) From registered slaughter houses

Let Xg be the quantum of hides obtained from animals slaughtered in all the
registered slaughtered houses in the area during the year based on
complete records maintained by the state Directorate of Animal Husbandry

(1) Estimate of quantum of hides and the estimate of its variance
The estimate of the quantumof hidesis: ¢
q X=X, +X,

Estimate of variance of X is given by _

V(X)=V(X,)
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