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Simple Method of Converting Egg Weight to Egg Value
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Summary

A polynomial function was employed to convert a classified variable of the market
egg prices into a continuous variable of the egg values, The data of egg prices for
six grades of egg size in three years (1992, 1993 and 1994) in Hokkaido were used,
The fits of the model were high for egg prices in each year and for average egg price
of three years with the coefficients of determination ranging from 0. 997 to 0. 999, The
converted egg value is expeeted to reflect exactly the value of an egg by its weight,
and is therefore expected lo reflect the biological value ol the hen according to her
egg weight, The egg income caleulated as a product of the converted egg value and
total egg number may be considered as an index of egg weighl and egg number for

the hen being evaluated, The egg income can be obtained easily at any stage of egg

production, Therefore, multi - stage selection based on egg income to improve total

genelic merit of egg number and ege weight is a possible application,
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Introduction

The annual revenue [rom egg production of a
hen is undoubtedly alfected mostly by the total
number of eggs and egg weight laid by the hen,
A selection index has been conventionally used
as an cconomic index for selecting hens based
on the combination of cgg number and egg
weight, [However, estimaling relative cconomic
value is a complicated procedure for breeders

(Brascamp ef. al,, 1985 ; Groen and lLuiting,
1992). As the economic weights of the traits are

often derived subjectively by the breeders rather

than objectively by economic analysis, some
adjustments are often made after constructing a

“lentative index” (Yamada et. al,, 1975), Se-
lection based on egg mass ls an approximate
index of egg number and egg weight, However,
in the Japanese egg market, there is a tendency
for the price of egps weighing over 70 grams to
decrease. Thus, in Japan, selection based on
egg mass may not maximize the economic effi-
ciency of egg production, The total egg number
is obtained simply hy actual records or by pre-
diction using a mathematical model of egg pro-

duction (Luc et. al,, 1985). If the monetary
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value of an egg is known, the product of cgg value
and total egg number would refer to total in-
come of the hen being evaluated, Morcover, be-
cause egg weighl increases with ages of the hen,
evaluation ol hens at different stages of egg pro-
duction would be more effective. The value of an
cgg in practice is the price of the egg determined
hy its weight, In Japan, eggs are sold accord-
ing to at least atl six grades of egg weighl (1 e, ,
LL, L, M, MS, §and 85).

in the market is a classified variable

However, egg price
; it does
not reflect the actual “biological value” of the
hen by her ege weight, The formula lor convert-
ing egg weight to “standardized egg value” has
been established under the University of Califor-
(Bell, 1993 : Personal

communication) for egg production in the Uniled

nia Single Flock Projection

States of America, In the present study, we
altempted to convert egg weight to egg value from

market prices of eggs in Hokkaldo,

Table 1, Grades of egg and prices in Hokkaido!
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Materials and Methods

The data of egg prices in Hokkaido in three
(1982, 1993 and 1994

Statistics of Animal Produet Circulation pub-

vears were obtained from
lished monthly by the Ministry of Agriculture,
Forestry and Fisheries, The egg weight of each
grade 15 deflined as the middle point of that
grade, For example, the egg weight of grade L,
which includes egg weights from 64 grams to 69
grams, is determined to be 67 grams, This value
this

15 also equal to the mean egg weight 1in

grade.  The prices corresponding to the muad -
point egg weight lor six market grades in three
yvears are shown in Table 1. The data of egg
prices by grades of egp weight were [illed Lo the
polynomial model which has following form :
Y=by+b 2=~ byx?+ byt +b,x

where Y is the egg value in yen ol the egg hav-
ing a weight of x in grams ; and 6%, &', b2, b?,
and b are parual regression coeflicients, These
model parameters were estimated by the method

of GLM in SAS (1985},

Grade of egp Avg. Egg Number of Yen/egg Yen/epg Yen/egg Yen/egy

weights welpht(g) cgps/hyg ( 1992) { 1993 (1991 ( Average )
7L.L. (70—T6g) 73 13.70 13.43 12,92 18,72 13.36
L (64-69z) 67 14.93 13.66 13.18 13.86 13,55
M (58 63g) 61 16.39 11.65 11.59 12.51 11.92
MS (52-57g) 55 18.18 8.58 9.19 9.5 9.10
S (46-52g) 19 20.41 7.10 7.00 7.00 7.40
88 (40 456g) 13 23.26 4.77 1.94 177 1.85

'Source : Ministry of Agriculture, Forestry and Fisheries.

Results and Discussion

The [ils of the polvnomial model to egg prices
by egg weights for each year and the average ol
egg prices in three years are shown in Figure |,
The general picture of egg prices in Ilokkaido
shows that cgg prices increased from the 55 size
to the L size in all three vears, The price of the
LL
ege in all three vears, The (1t of the model was

sized cggs decreased by about 00, 2 yen per

pood in all three years and the average with co
LR

of which the highest value was

efficients ol determination ranging from
0. 997 Lo 0. 999,
estimated for egg prices in 1993, As shown in
Figure 1, the cgg prices in 1993 showed a linear
increase [rom the S8 size to the L size and then
decreased at the LL size, except for a slight de-
parture [rom the straight line al the S size. In
1992 the epe prices increascd slightly at the S

gize and decreased at the MS size, while in 1994,
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Fig. 1. Fitting the egg prices (y) for six grades of egg weights () toth
e power 4 polynomial function,
thev decreased at the M size. These trends result- function of degree 5 showed a singular incidence
ed in a slightly lower R? for the 1892 and 1994, matrix and bias in parameter estimation, The
However, the polynomial model proved to be a function of degree 3 could not explain the decline
useful toal in filling 1o egg prices by egg weights. term for the LL-sized eggs, Therefore, the
As can be scen in Figure 1, the curve decreased polynamial function of degree 4 was chosen as
at the LL - sized egps in all three years as the the most suitahle for expressing prices of eggs
price of this size decreased, Bell (1993) used by their weights for egg markets in Ilokkaido,
the negative exponential function to convert egg The model also showed a [lexible (il [or the egg
weight to egg value for egg production in Amer- prices used in this study, As shown in Figure |
ica, but our pre analyses of egg price data in for the [its of the model to egy prices in 1992 and
the present study using a similar logistic model 1993, the changes in the predicted curve were in
showed thal the model could not express the accordance with the changes in cgg prices even
penalty in Lhe price of the Ll sized cggs weigh- though there were slight changes in egg prices
ing over 70 grams (Unpublished results), al the S and MS sizes, However, there was a
Moreover, three polynomial functions were slight overestimation of the M - sized cgg price
initially fitted to these data of egg prices, The in 1994,
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In Conclusion., the egp price in the market is a
classified variable with six or fewer classes of
cgg size, while the egg value converted from the
egg price by a mathematical model is a continu-
ous variahle, The converted egg value is expected
to reflect exactly the value of an egg by its weight
and therefore to reflect the " biological value” of
the hen by her ege weight, The egg income of a
hen (the product of the “hiological value” and
total number of cpgs) can therefore be consid-
ered to be an economic index of the egg weight
and egg number for that hen, Tt is expected that
the economic efficiency of epg production can be
maximized by selection hased on egg income,
The model parameters arc relatively easy Lo
eslimate [rom markel egg prices, and therefore
the estimates can be updated routinely for cur-
rent prices, Moreover, egg weight is known to
increase with the age ol the hen, The egg
income of the hen can be obtained at any stage
of egg production, Thus multi - stage selection
based on cgg income can be applied to increase
the accuracy and selection responses lor total
genetic merit ol egg number and egg weight,
Selection based on egg income in the first laying
stage can therefore lead to an increase in both
egg number and egg weight, because eggs pro-
duced in the first laying stape are small in size,
Selection in the last laying stage can increase
the egp number while maintaining the optimum
egg size, because in the last laying stage eggs
are often oversized and the value of these eggs 1s

reduced,
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