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TREVELOPMEKRT alD VALIDATION OF PREDICTION MODEL IN
MILOH ANIMALS

Muhsmmad Ateer Qureshi* and Muhammad Tilroes Abmad+*

Maltipla Linaar Regression Modal for pradicting lactation yield
na the basia of initial milk ¥isld, peak mik yizld and persistency
of p.rudunt-iuu wag developed for the data on 201 Tharparkar cows
maiotained st Rakh Ghulaman Farm., The prediction model was
teatod for inadaquacy and other deficlencies. Eign-syatem analysis
revealed thaf thare was no sarions problem of multicollinsarity
amonget exogenous variables, Residusls were computed aud
various soatter charta of o; vfs endogepous and axogenous varis
ables wers prepared, Funael shepe aod double how pattern were
symptotio of model defeots, GO oulliers were detected which wera
deleted. I'resh regresgion analysis wesperformed. The magnitude
of PRESS STATISTIC in the pressncs of vutliers was 6455.5 and it
wa3 2335 4 aftac remaving the influsntial obavrvations, Thia subs-
tantinl decreass of 5857 in the PRESS.STATISTIC s indicative of
tiie faot that the new model was more reliable,

INTRGCDUCTION

Linsar Regression ‘Todels are extensively used by the resnarchers in vari-
aus fields for prediotion and parameter ¢stimation, Som astumptions ars gene-
rally leid down Ly the roodel developers but there iz & rare csse af testing
validation fur the linear regression model, - Since the modsls are to be naed by
the applied epecialiste, it is ths moral duty of modsl developera to test its
validity and ensure whether or not the model will ba & susasasfyl predigtor in
that environment, Model validwtion requires thet prediction performence
shonld work both forward and backward i, e, estimation in the pett &od in
future shauld be done with high acouracy.

* Lecturer, Deptt, of Statiatics, Governmenst Islamia College, Faisalabad,
** Deptt. of Statiatios, University of Agriculiure, Faigslabad,



The object of the present study was :-

(i) ta make inference about the unkoown parameters of the linsar regre-
gsion madsl [ur prediating Isctation yisld on tha basia of initial miik
yield, peak yield and persistency of production,

(ii} to diagnose multicellinenrity,

(iily %o detest outliers,

{i¥) to assess validation of the mﬂda] uasing PRES5 STATISTIC.

MATERIALS AND METHODS

The dats pertsining to monthly milk records of lactations from 201 Thar-
parkar Cows meintained at the Lireatook Experinment Station Bskhb Goelaman
during 1972.78, were taken from the Faculty of Animsl Honbandry, The
following wariable-terminology wers utilised.

X,— peak milk vield, X, initial milk yield

X;— persiatency, Y -—- lactation milk ¥ield

OLS method waa ussd to fit the genarallmuar ragreasion medal ¥ m X2 + &
sod for the estimation of ,E = XX XY snd Var ()= (XX)"t &2 (Montgomery,
1082},
F-teat was used to test the hypothesis about the p&rsmutm:l of tha
regrengion model,
MULTICOLLINEARITY DIAGNOSTICS

The problem of multicollinesrity arizes due to the pressnce of high corre-
lation amongst the exegenecus variables. It osn seriously disturb the OLS 5t
wnd in soma mituations may render the modsl quite useless, Multicollinearity
ie possible even if simpla correlations are low but R1is high and pertisl correls.
tion are low. Eigen values of XX vcan ba used to messurs the magpitude of
multioollinearity. The presence of multisollinesrity implies that same of the
siganvalues of XX are amall, Multicollinesrity mey elso be digowosed by
exemining the ecndition number

”,
% £ max, where £ is an eigns-valve of XX
£ max,

Thate it no serious problem with multicollinsarity if K < 100. Condition
oumbers between 100 sad 1000 imply modetate to strong multicollinsarity
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wiile K 7> 1000 indicates eevere multicollincarity, {Mobtgomery, 1862).
RESIDUAL ANALYSIS

Apalyain of the residul ¢ =¥}~ *?1 is an effective method of discovering
ecveral types of madal defiviencies, - or further develapment of the model, the
moat benditiva amsumptions abeut the residuals should be fulfilled. If not,
indentifloation of inflaential obssrvations may diagonose the several types of
modal defioisnoine,

Plots of residuals sre used detect the departure from normality, outliers,
inequality of wariances wod wrong functional specification for tha regreasors,

{Barocott, & Lewis 1678, Daniel & Wood 1080, Gu.m.na.daakan 1977y, Retiduals
may bs used to oconstruet tolerancs limits,
Ao

Y-85« pus Y 425 whers g2 = ———
n-2 n-2 n-2 n.2

for the dstectionfrejectian of gutliara, (Awseombe, LBB0, Anscombe & Tukay,
1263 and Reaner, 1975).

VALIDATION AND PRESS-STATITIC

Regrassion models are generally used for prediction or estimation of
Inean tesponss, Selections of regredsory are therefore, madas in such & manosr
that mean sgeare of prediction is reduced i. e sxogeneous varisblas with vmall
efiects shonld be deleted.  For modsl validation, & proesdure is to split the
dsta for estimation snd predistion, This may be donn in w variety of ways
sueh ae using eross-*alidation or PRESS.STATISTIC. (Mosteller & Tukey 1968
sod Bione 1074). For PRESS-STATISTIC, seleot an obasrvation ssy j-th and
tha regreasion model fitved to the femuining n-1 obaervations. Thia equation
is used for predistivn, The predicticn armr for the point j. alse keown s
deieted remidual, will be ®(5) _Y“} — Y{” Tha vahzes & (o for j=1,2,3..
o are obtaised by repeating procedure for each obssrvation,

PRESS-STATISTIC i[&' = Y B = et ; isused to compare the
slterpate models, A model with amallur valus of PRESS.STATISTIC is conai-
dered mors reliahble.

RESULTS AND DISCUSSION

The dste pertainiog to momthly milk record for 201 Tharparkar Cows
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wern utilized to developthe multiple develop the multiple linesr regression model:
¥ - 18.0234—0.015284X, + 0.011396X, + 0.209580X,

for prediotion performence, F.Statistic 178 26 was significant st P< .01, The

Eigea-eyetern snnlysis revealed the valuoe of £, =2, £,=2, £; m0.0513 and tha

condition number K =38.3% 100 is indicative of the fact that there was pa

gerions preblem with multisoliinearity.

The residules ¢; =7 ‘fi were computed, Scatter charts of endoge-
nous and exogencus variables v/a residual e; were prepared, Figures 1, ¢
v/a {1 yesembles a funnel shape. The other three figurea e, vfe X, X; and
X; followed & double bow pattetn. However, all the four figures wers sympotic
of model deficienaies i.e., thers were obvious model defects,  Awverago lactation
yied wes 82.7, 52, o = 32,4307 wnd the Tolerance limita wers : §8.3< p <70.1,
Thers were €5 outliera which wera beyond these limita and hence daleted, After
climinating thess 86 influsntial obacrvation, fresh regression woalyvsis was peclor-
med. Tha new multiple linear regression modal waa :

Y=23.ﬁﬂ3ﬁ+ﬂ,179297333{1—-Diﬂﬂﬂﬂﬂgﬂ-ixzq-ﬂ,lﬁﬂ223323X3

The magaoitude of PRESS-STATISTIC in the presence of bad-velnes waas
£155.0 and it waa 28354 after elimineting the influential abservaticns.

CONCLUSI0NS

Compatison of the alteraate fodels i e, before apnd siter climinating
outlietd revenlzd that error mean equare and F-stetistio decreased by 58.65
and 72.13% respactively and thera ig a substaatial reduction of 509 in PRESS
STATISTIC. These are all indicative of the fact that the pew model after

elimioatiog influentisl observations has becoma more reifabls.
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