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Abstract

In this paper, we introduce a new Tuned Regression Unbiased Mean Predictor (TRUMP)
which we show can be adjusted to have smaller variance than the linear regression
predictor due to Hansen, Hurwitz and Madow (1953) especially when there is
heteroscedasticity of a form that depends on a parameter, which we call here the Hillary
Campaign Coefficient. In that case the proposed new TRUMP model can be made more
efficient than the Best Linear Unbiased Predictor (BLUP) when it is based on an
appropriate choice of a parameter called the TRUMP Care coefficient. We extend the
work to chain-type TRUMP Cuts. Some highlights of the work from Singh and Sedory
(2017b) are presented here.

Key words: Calibration, Jackknifing, TRUMP Cuts, TRUMP care Coefficient, Chain-
Type TRUMP Cuts, First Basic Information (FBI).

1. Introduction

Let y; and X;, i=L12,..,N, be the values of the study variable and auxiliary variable,

h

respectively, of the i" unit in the population Q. Here we consider the problem of

estimating the population mean

_ N

Y:N*Em (1.1)
by assuming that the population mean

_ N

X=N"3x

2% (1.2)

of the auxiliary variable is known.

Let (y;,x;), i =1,2,...,n, be the values of the study variable and auxiliary variable of the

i"™ unit in the sample S drawn using the simple random and with replacement sampling

(SRSWR) scheme.
Let

Yn=—2Yi (1.3)
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and
L
Xq =— > Xi
n ngll (1.4)

be the sample means for the study variable and the auxiliary variable respectively.

Assuming linear regression where the regression line need not pass through the origin,
the well known mean predictor model is given by:

Yi =+ +ej (1.5)
with the assumptions:

Em(ei X)) =0 (1.6)

Em (& [Xi)=Vm(ej | %) =0v(x}) (1.7)
and

Em(eiej|xixj):Cm(ei,ej|xi,xj):0 (1.8)

where E,, Vy,, Cp, denote the model expectation, variance and covariance, and v(Xj) is
any function of x; determining the heteroscedasticity in a population.

A

It will be helpful to point out that the estimators & and j are to be obtained by

minimizing, with respect to & and /£, the weighted error sum of squares (WSSE), given
by

n “1,2 _ 2 -1 ’
WSSE = X V()6 = 2 {v0)} lyi —a - i) (1.9)

Then the Best Linear Unbiased Predictor (BLUP), in the case of heteroscedasticity, is
given by

where
(n yi ] n Xi2 (n Xi j[n Xiyi ]
i=1 V(X)) i=1V(Xj) i=1 V(%) i=1V(Xj) (1.11)

(B0 o (B)
Y 3 - =
i=1 VX)) Li=t V(%) | Li=1v(xg)

a=

and
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i=1 V() Ni=tv(xi) ) L=t vOx) Ni=1v(xp) (1.12)
(n | J(n st (n Xi T
> > >
i=1 V(X)) Li=1 V(X)) | Ui=1v(Xj)

Note that the estimators & and ,B are Best Linear Unbiased Estimators (BLUE) of «

B=

and S if the model is Homoscedastic. If there is heteroscedasticity, then & and j are
still unbiased estimators of o and /A, but do not follow the Gauss Markov Theorem for

minimum variance. This result from the Gauss-Markov theorem leaves room for

obtaining improved estimators of « and £ which could further improve Best Linear

Unbiased Predictor (BLUP) in the presence of heteroscedasticity.

Singh and Sedory (2017a) have proposed a Tuned Ratio Unbiased Mean Predictor
(TRUMP) given by

n
Z Yn(j)TCXn(j)TC o
YrrRUMP = Hn — X (1.13)
£ (i)
where
. ndyj-y
Tn(i)e =——0—— (1.14)
n —1

are called TRUMP Cuts (TC). The TC is obtained by calibrating the jth sampled
observation yj by nY, and then subtracting the sampled mean value y,. The quantity

g # 0 is called the TRUMP Care Coefficient and its value depends on past experience

(or otherwise), which we call the First Basic Information (FBI).

For example, if g =-1, then

. Yi—-N¥n N¥n-VYj _ .

Tn(i)1e = —— === =¥n(}) (1.15)
which leads to the usual jackknifing due to Quenouille (1956) and which was first used
by Tukey (1958) to estimate the variance. Likewise, for the auxiliary variable, the TC is

defined as

g —_
n%x; — %,
nd —1

Xn(Drc = (1.16)
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Singh and Sedory (2017a) considered the minimization of the model variance component
of the variance of their proposed estimator Yrrymp given by

- o2 [n?9t 41209 n 2 - 2
V(YTRUMP)—T[ % _1)? JEpEl{{(n—l) Wn(J)—(n—2)}}

962 ;
e R LR ATETLRE GRS SRR ) BT

n(n? -1 “lizi=l

In the next section, we extend the work of Singh and Sedory (2017a) to the case of the
Tuned Regression Unbiased Mean Predictor (TRUMP) and present only a few highlights
of their detailed work in Singh and Sedory (2017b).

2. TRUMP: Tuned Regression Unbiased Mean Predictor

Consider a sample s of n observations taken by the simple random and with
replacement (SRSWR) design where the observed values are (y;,X;), 1=L12,..,n.
Following Singh, Sedory, Rueda, Arcos and Arnab (2016), we now consider a new
estimator of the population mean Y defined as:

V;RUMP =2 (n—l)zwn(j)—(n—z)kn(j)TC 2.1)
jes
where
. ndyj-vy
Yn(D1e =—gJ d 2.2)
nv -1

are called TRUMP Cuts (TC), and g is called the TRUMP Care Coefficient, and its

value depends on the availability of First Basic Information (FBI).

Assume the preliminary jackknifed weights are given by
I—w;
J

V_Vn(j): n—1 (2-3)

which we wish to tune further to get a better predictor of the population mean from the
sample, s, and where the wj are any arbitrarily chosen weights, which may or may not

be known. The linear model in (1.5) can be written as:

(ngyj_yn)za(ng—1)+ﬂ n9x; — %, +(ngej—§n) (2.4)
nY -1 (n% -1 n? -1 n9 -1

or
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Yn(D1c =a+ B Xn()1c +en(TC (2.5)

Under the model assumptions, we have

En(En(Dhrc 1%;)=0 @0
- Gz{ngﬂ(ngﬂ —2)V(xj) + j%lv(xj)} 2.7)
Vm(en(J)TC | Xj): nz(ng _1)2
and
s N 0'2 n g+l
C(En (irc-&'()7c \xj,xj-)=m 2 VO = NEEVOXG) V()

(2.8)

The expressions in (2.7) and (2.8) clearly indicates that the TRUMP Care Coefficient

(13

g” has some role in the estimation process, and consequently the First Basic

Information (FBI) could again be helpful. Following Singh and Sedory (2017), finally
we get the Tuned Regression Unbiased Mean Predictor (TRUMP) as:

YiRUMP =& + B X + jg_l (n=1)>Wy (j)—(n- 2)]§n(j)Tc (2.9)

The variance of the proposed tuned unbiased regression predictor V?RUMP with the

TRUMP Cuts model is given by
V (V7 )=072E %\P-{(n—l)zw(j)—(n—z)}2
TRUMP nz(ng _1)2 p i j n

TR e T G TORURE U SRR

0_2

(2.10)
where
¥, = {ngﬂ(ngﬂ ~2)v(x;) + j%lv(xj)} (2.11)
and
v = j%lv(xj)— 9 v(x)) +v(xj)} 2.12)

Now we suggest obtaining the new tuned weights in (2.1) such that the model variance
component in (2.10) is minimum subject to the two tuned calibration constraints as used
in the associated Lagrange’s function :
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2
L=2“— > i =) Wa())-(n-2))°
n2n9 -1)?2

no_. n_o_ X —n2-n)x,

24| W, -1]-2 > W, ()X -
1[1_21 (1) } ﬂle n(D%0(Drc 1 } (2.13)
On using the optimal values of 4; and 1, , the TRUMP weights are then given by

{lg fliie P _Tire g inu)m}
_ (n— 2)

V. iZ ¥ ¥ i ¥
. j =l J J =1
Wh())=

(n-1° -2 [ & g{xn(mc}z_ 1 Ky |
Jl‘P v, o

7l & 1 | X(Dre | 1 34 XOrc
- XHJEI‘PJ'J[ ¥ J“" o }

1=l ]

2
L L {)_(n(j)TC} & Xa(Drc
1
-t 2|3 Per” - £ s |

(2.14)

J

For this choice of TRUMP weights, the proposed Tuned Regression Unbiased Mean
Predictor ijRUMp in (2.1) becomes:
Xn (D1 1 Yn(Drc % (Drc)
1 j=1 ¥
5 2
gi {X (J)Tc} 2 % (J)TC
j=1 LPJ
AR U (Drc X (1e |3 Xa (e 2 Yn(Drc
j=1 Tj j=1 \Pj j=1 Y, j
+

2
(2 1 J[Z (xnu)m)z]_[; fn(j)TcJ
j=1 lPJ j=1 lPJ j=1 Y
(2.15)

which is clearly a Tuned Regression Unbiased Mean Predictor (TRUMP) under the
TRUMP Cuts model;

2 Talire § Falidrc)? (
= j

j=1 \PJ j=1 \PJ

||'M3

_%
YTrRUMP =

=}

Yn(D1c =a+ B Xn(D1c +Er(D1c (2.16)

The estimators of & and g in the TRUMP Cut model (2.16) are, respectively, given by
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V(e N {%n (7} _[g Xn(i)7C J[g X ()7C yn(j)TC]

>y
A =t Yo=Y =1 Yj j=1 ¥j

2
no 0 Ka(dred? | [0 %a(idTe
> |y UntlTes |5 ZntlTC

[J=I‘PJ[J=1 ¥ NH ¥ ]

(2.17)
and
[_g 1][3 vn(J)chn(j)TcJ_[_g Xn(D)7C J[g Vn(j)TCJ
U=t lj= ?i =t Y Ni=t ¥
. o 2
N0 Gt | [ 0 FalTe
=Y =1 ¥ j=1 Y]
(2.18)
which are obtained by minimizing weighted error sum of squares given by:
n 1 : n 1r_ A . b
WSSE= > Wil (irc)” = 2 ¥ [n(Drc —a = Fa(iirc]
I= J=
(2.19)

In other words, the proposed Tuned Regression Unbiased Mean Predictor (TRUMP), in
case of heteroscedasticity, is given by

YTRUMP = 4TC + frc X (2.20)

3. What is behind TRUMP?

Note that the TRUMP Cuts are linear transformations on both the dependent and
independent variables. It is a bitter truth that in the presence of homoscedasticity the
linear regression estimator, Yreq, cannot be improved upon under the proposed TRUMP

Cuts. It is fortunate that in the presence of heteroscedasticity, the estimator of « given

by
2
n oy no X n o X N XjYi
Y Y > Y
(i—lV(Xi)J(i—lv(Xi)] [i:lV(Xi)j[iﬂV(Xi)j (3.1)

e s
i=1V(Xi) | i=1V(Xj) i=1V(Xj)

is not invariant, although the estimator of the regression coefficient # given by

aA:
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n 1 N XjYi noX Ny
> > - = >
(ile(Xi)J(izlv(Xi)J (i:lV(Xi)]{izlv(Xi)J
[ENEEAREEN
i=1 V(Xi) ) i=1 V(%) i=1 V(Xj)

is invariant, under the proposed TRUMP cut transformation.

B = (3.2)

In particular the proposed TRUMP Cuts model is fortunate in the sense that the

estimators d1c and frc can be written as:

e (ngl_l) b=l '5) (33)
with
« =YYy s = Y
n 1 n XJ2 N Xj 2 (3.4)
[JEI‘PJJ =1 _(El‘*’j
and

fre = = Fili=t ¥ ) =¥ L= ¥ (3.5)

=¥ =Y

where & and ,B* are the estimators of & and S obtained by minimizing the weighed

sum of squares (WSSE;) defined as:
WSSE, = jﬁ_l\yjl[yj —a-px;P (3.6)
On comparing (3.1) with (3.3) and (3.2) with (3.5) one can see that the estimators
agc differs from @ by two factors, the TRUMP Care Coefficient (g ) and ¥ j»and IBTC
differs from A only by factor ¥ j- Recall that the value of '¥j is given by
¥ :ng+1(ng+1_z)v(xj)+j%_lv(xj) (3.7)
Thus both the value of the TRUM_P care coefficient (g) and the heteroscedasticity (H)

are playing a role in making TRUMP more efficient or less efficient. Further note that if
q" = Vn — ﬁ*Yn (for Wj = constant), then ayc = &, that is atc also becomes invariant

under TRUMP Cuts.
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If v(xj)=(n?-1* and g=In(2)/In(n)-1, then ¥ =2/, that is the proposed

TRUMP is as efficient as the linear regression estimator in the absence of such
heteroscedasticity. In case of heteroscedasticity of the form below, the value of ¥

depends on the value of the TRUMP Care Coefficient g. In particular, consider a
heteroscedasticity function of the form:
v(xj)=x{12, (3.8)

where H is called the Hillary Campaign Coefficient. It is clear that for a given value of
H the value of the TRUMP Care Coefficient g could be adjusted such that the proposed

TRUMP shows efficiency over the weighted least square regression estimator, and hence
the First Basic Information (FBI) could be helpful.
A clever idea can be to set the value of TRUMP Care Coefficient as:

_log) (39)

log(n)

Such choice of the value of g makes TRUMP model almost free from heteroscedasticity
and almost as efficient as the linear regression estimator. Now for a given value of the
Hillary Campaign Coefficient H, we adjust the value of TRUMP Care Coefficient g
such that the proposed TRUMP performs better. In other words, the TRUMP Care
Coefficient could help in controlling the effect of Heteroscedasticity (i.e., the Hillary
Campaign Effects) when estimating the y-intercept and the regression coefficient in the
weighted linear regression model.

In the next section, we perform a simulation study to investigate the performance of the
proposed TRUMP.

4. Which family is supporter of TRUMP?

To discover some families of distribution that support the use of TRUMP, we did a
simulation study in which we generated bivariate data sets from the model:

Yi =m(Xj)+ej v(Xj) 4.1)
where the choice of m(xj) can form different types of models. Similar to Bredit,
Opsomer and Sancheg-Borrego (2016), we consider three choices of mean functions
which lead to the Linear, Bump and Jump models given by:

LINEAR: m(Xj)=1+2(Xj — ux) (4.2)
BUMP:  m(xj)=1+2(X; — uy) + e_zoo(xi_”x)2 (43)
and
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N
where p, = N~ > X; 1s the population mean of a variable generated from a Gamma
i=1

distribution and Iy <, is an indicator function taking a value of 1 or 0 depending on

whether X; < g, or not. Further we generated X; ~ G(a,b) and ej ~ N(0,1). We consider

the three estimators in comparison, which we redefine as follows:

0y =V, (Sample mean) (4.5)

6 =G+ X (Weighted regression predictor) (4.6)
and

6, =atc + B 1c X (TRUMP) 4.7)

Note that we have kept same naive control éo =y, while comparing the weighted least

square predictor and the proposed TRUMP in various heteroscedastic cases.

For different sample sizes, n, we computed the percent relative efficiency of the jth

predictor 0 j over the sample mean predictor 630 as:

0% -

ok ~

k=l

RE()) = NITR [ —\2 x100% (4.8)
Z (9,-“( -Y)

where NITR stands for the number of iterations.

The value of percent relative efficiency (RE) of the proposed TRUMP over the linear
regression estimator is computed as

NITR/.  _\v
kzl (91“( -

RE = NITR - 5 x100% (4.9)
kzl (192“( -Y

In the simulation study, we generated N =1050 random values from the Gamma
distribution with a =3.6, and b =1.5. Such a choice of parameters results in bivariate
data with correlation coefficients values of pyy and pp(x,)y depending on the nature of

heteroscedasticity. Heteroscedasticity is determined by the value of the Hillary Campaign
Coefficient (H ). It is likely that the higher the value of H in the function
(H+)
V(X)) = Xi 2 (4.10)
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the lower the value of the correlation coefficient between the study variable, auxiliary
variable and/or the mean function. The choice H = —1 makes the model homoscedastic.

From the population of N =1050 units, we selected NITR =10,000 samples each of sizes
n=20 (say) and then adjusted the value of TRUMP Care Coefficient (g ) for a given

value of H from the three models, although we discuss only the linear model. In the
linear model, we set the value of Hillary Campaign Coefficient (H ) to be 0.5, 1.0, 1.5,
2.0, and 2.5, then using simulation study we found these values of the TRUMP Care
Coefficient (g ) such that the proposed TRUMP should be more efficient than the

weighted linear regression estimator. For the case of linear model, the results are
presented in Table 4.1.

Table 4.1. RE(1), RE(2) and TRUMP Care Coefficient g values for the linear model.

Mean Std Min Max Min Max
n RE(1) RE(2) | RE(2) | RE(2) RE(2) g g
H=05, Pxy = 0.77679

20 | 241.04 [ 24485 | 2.84 [ 241.45 | 249.94 [ -0.4186 | -0.0686
25]239.42 | 243.65 | 2.85 | 240.11 | 248.07 | -04347 | -0.0347
30 | 247.54 | 252.01 | 3.18 | 248.26 | 257.97 | -0.4462 | -0.0462
35| 24723 | 251.44 | 3.15 | 247.76 | 25822 | -0.5550 | -0.0550
40 | 246.57 | 25048 | 3.17 | 246.70 | 257.52 | -0.6121 |-0.0621
H=10, py =0.68108

20| 18532 [ 18532 | 0.00 | 185.32 | 185.32 | 1.3814 | 1.7314
25| 183.56 | 183.56 | 0.00 | 183.56 | 183.56 | 1.2653 | 1.7153
30| 189.11 | 189.11 | 0.00 | 189.11 | 189.11 | 1.1538 | 1.7038
35| 187.98 | 187.98 | 0.00 | 187.98 | 187.98 | 1.1450 | 1.6950
40 | 187.81 | 187.81 | 0.00 | 187.81 | 187.81 | 0.9379 | 1.6879
H=15, py = 0.56867

20 | 158.04 [ 160.87 | 5.63 | 158.08 | 183.50 | 0.0314 [ 1.7314
25| 156.11 | 15835 | 4.60 | 156.14 | 178.74 | 0.0653 | 1.7153
30 | 160.25 | 162.76 | 543 | 160.27 | 187.37 | 0.0538 | 1.7038
35| 158.86 | 161.53 | 6.10 | 158.87 | 189.81 | 0.0450 | 1.6950
40 [ 159.16 | 162.00 | 6.68 | 159.18 | 193.19 | 0.0379 | 1.6879
H=2.0, pyy =0.45498

20| 151.62 [ 157.30 | 9.76 [ 151.73 | 193.58 | 0.0814 [ 1.7314
25| 14939 | 155.02 | 10.10 | 149.47 | 191.73 | 0.0653 | 1.7153
30| 153.02 | 158.76 | 10.12 | 153.08 | 192.00 | 0.0538 | 1.7038
35] 151.60 | 157.22 | 9.98 | 151.66 | 194.18 | 0.0450 | 1.6950
40 [ 152.49 | 157.75 | 9.87 | 152.53 | 19830 | 0.0379 | 1.6879
H=25, pyy =0.35497

20 | 162.27 | 172,68 | 1533 | 162.51 | 222.62 | 0.0814 [ 1.7314
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25| 159.59 | 169.11 | 15.26 | 159.74 | 222.32 | 0.0653 | 1.7153
30| 163.47 | 17330 | 16.34 | 163.61 | 227.10 | 0.1038 | 1.7038
35| 162.18 | 172.17 | 17.15 | 16230 | 228.67 | 0.0950 | 1.6950
40 | 16391 | 174.12 | 17.74 | 164.01 | 230.27 | 0.0879 | 1.6879

If the value of the Hillary Campaign Coefficient is H =0.5, then for a sample of 20 units,
the value of RE(1) is 241.04, whereas the average value of RE(2) is 244.85 with a
standard deviation of 2.84, the minimum value of RE(2) is 241.45 and maximum value of
RE(2) is 249.94 as the value of the TRUMP Care Coefficient g changes -0.4186 to -

0.0686 with a step of 0.05. Thus the First Basic Information (FBI) about the value of
Hillary Campaign Coefficient H could help to adjust the TRUMP Care Coefficient g

such that the proposed TRUMP can perform better. It may be worth pointing out that in
case of the linear model, the minimum value of RE(2) remains higher than the RE(1)
value for all choices of the sample sizes taken and all values of H and g considered. In

other words, if the study and auxiliary variables are following a linear trend but have
heteroscedasticity then the proposed TRUMP is recommended to search for a TRUMP
Care Coefficient that would lead to efficient results. Figure 4.1 shows the behavior of
RE(1) and RE(2) for different values of H in the range 0.5 to 2.5 with a step of 0.5
where varying the sample size and the value of the TRUMP care coefficient. The small
vertical lines in the left panel of Figure 4.1 are due to changes in sample size for a given
value of H . The tall vertical lines in the right panel of the Figure 4.1 are consequences
of change both the sample size and the value of the TRUMP care coefficient. The cause
of reduction in RE(1) value as the value of H increases from 0.5 to 2.0, may or may not
be true only to the value of the correlation coefficient py, between the study variable and

the auxiliary variable. In case of linear model, pyy = pm(xi)ywhere m(x;j)1is the mean

function for the linear model.

Scatterplot of RE(1), RE(2) vs H
0.5 10 15 2.0 2.5
RE(1) RE(2)
2501 o l
[ ]
| ]
225 H
200 °
175 [ ]
( s |
150 s
05 10 15 20 25
H

Fig.4.1. Effect of Hillary Campaign Coefficient with linear model
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A summary of the RE values obtained for different values of H and n are reported in
Table 4.2.

Table 4.2. RE values for the linear model.
n| Mean | Std | Min | Max

H=0.5

20 | 101.58 1.18 100.17 | 103.69
25| 101.77 1.19 100.29 | 103.61
30 | 101.81 1.29 100.29 | 104.21
351 101.70 1.27 100.21 | 104.45
40 | 101.59 1.29 100.05 | 104.44
H=1.0
20 | 100.00 | 0.00 100.00 | 100.00
25| 100.00 | 0.00 100.00 | 100.00
30| 100.00 | 0.00 100.00 | 100.00
35| 100.00 | 0.00 100.00 | 100.00
40 | 100.00 | 0.00 100.00 | 100.00
H=1.5
20| 101.79 | 3.56 100.02 | 116.11
25| 10143 | 2.94 100.02 | 114.49
30| 101.56 | 3.39 100.01 | 116.93
35] 101.68 | 3.84 100.01 | 119.48
40 | 101.78 | 4.20 100.01 | 121.38
H=20
20| 103.75 | 6.44 100.07 | 127.68
25| 103.77 | 6.76 100.05 | 128.35
30| 103.75 6.61 100.04 | 125.61
35] 103.70 | 6.59 100.03 | 128.08
40 | 103.45 6.47 100.03 | 130.04
H=25
20 | 106.41 9.45 100.15 | 137.19
25| 10598 | 9.56 100.11 | 139.32
30| 106.02 | 9.99 100.09 | 138.93
35| 106.16 | 10.57 | 100.07 | 140.99
40 | 106.23 | 10.82 | 100.06 | 140.48

From Figure 4.2 and Figure 4.3, for value of g between 0 and 1 shows that applying the
proposed TRUMP in the presence of heteroscedasticity could be helpful. From Table
4.2, one can see that in the case of linear trend, if the value of H =1, which means
V(X;j) =X, then the proposed TRUMP and the weighted linear regression are equally
efficient for certain range of g. As soon as the value of H becomes higher, then RE

values show an increasing trend.
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Scatterplot of REvs g
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1104
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Fig. 4.2. Effect of TRUMP Care Coefficient with linear model

3D Scatterplotof REvs nvs g

140

100

Fig. 4.3. Effect of TRUMP Care Coefficient and sample size with linear model

Similar results are observed for in case of a Bump Model and a Jump Model.

Remark 4.1. Adjustment of (%) has been made such that there should not be too

much heteroscedasticity in a population, but one could always change to other function,
such as:

voq)=x L vixi) =log0q 1™ and vixi) =[x - x| ete.

which we will be exploring in future studies.

In the next section, we consider the study of Tuned Regression Unbiased Mean Predictor
(TRUMP) with Chain Type TRUMP Cuts.
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5. TRUMP with Chain-Type TRUMP Cuts

Here in brief, we introduce the Chain-Type TRUMP Cuts as follows. The first-TRUMP
Cuts based on the j;th unit are defined as:

— . nglyjl ~Yn
YnClre BT

where g; # 0 is now called the first-TRUMP Care coefficient.

(5.1)

Recall that if g =—1 then the first-TRUMP Cuts take the form

o WYy
n(inte =——=Ya(i) (5.2)

which is called the method of jackknifing due to Quenouille (1956).

Now we define second-TRUMP Cuts based on the jjth and j,(# j;)th units as:
(n-1%y; - nlire

(n-1n9% —1
where g, # 0 is now called the second-TRUMP Care coefficient.

(5.3)

Yn(l2 | JTC =

Now if g; =g, =-1, then
NYn —Yj, ~Yj, V. (iali 5.4)
n-2) =Yn(l2 [ 1)

which is again the method of jackknifing two distinct units j; and j, from a sample due
to Quenouille (1956).

Yn(i2 | J)TC =

Under Chain-Type TRUMP Cuts, it is shown in Singh and Sedory (2017b) that the

proposed Second Tuned Regression Unbiased Mean Predictor V%ff&@?; takes the form:

7 Second* __

yTRUMP -
g g Blhlideyg ¢ TG0l (g ¢ Rlalidey g ¢ Tl L%l e
e \P(JZ‘JI) =tz =l ‘P(Jz‘Jl) Ji=ti#hi=1 ‘P(J2|Jl) i=liz#j1=1 \P(Jz|11)

G gL g RGN oe %0210y

R \P(JZ‘JI) hi=tiz# =t lP(Jz']l) 1=li2#ji=1 \P(Jz|11)

(% 5 ;(” N YnUz liDte XUz L i)t _(” 0 Xa(plidre, 8 0 m)
o btht ¥ ) jimtiaei=t  ¥(alh) TR I e s AL (I
P Ly 8 Gl (82 Flaliore )
=t =t Y02 0D =t gt Y02 L) i se P i)

(5.5)
where Y(j, | J;) can be had from Singh and Sedory (2017b).
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In the next section, we would be interested in working on the issue of whether creating
chain-type TRUMP Cuts is more painful than useful.

5.1 Are Chain-Type TRUMP Cuts Painful?

The second-TRUMP Cuts estimator Y2 | in addition to depending on the values of
two TRUMP  Care coefficients ¢ and ¢,, also depends upon
Wiy [ J) = f(v(xj),v(x;)) which is a joint function of the Hillary Campaign
Coefficients. There could be two different Hillary Campaign Coefficient H, and H,
such as
v(x; ) =x\"2 and v(x;) ) = x{"02 (5.6)

Thus the second-TRUMP Cuts model (Singh and Sedory, 2017b) has the flexibility of
making use of FBI about two Hillary Campaign Coefficients, and of working efficiently.
For simplicity, keeping H,=H, =H, there is still the flexibility of adjusting two
TRUMP Care coefficients g; and g,, yet the computational work may be painful and

time consuming for the computer when doing simulations. Searching for a pair of
TRUMP Care coefficients g; and g, that make for a more efficient estimator can be a

daunting enterprise.

5.2 Does performance Boom with Chain-Type TRUMP Cuts?

For demonstration purposes, we kept the same data set as in the case of Jump Model with

H=0.5, n=20, p, =0.60983, and pm(x)y =0.75008. To make things clear to the

reader, we computed the percent relative efficiency of the BLUP:

0’ =a+ X (Weighted regression predictor) (5.7)
and second-TRUMP Cuts predictor,

é* < Second * (58)

yTRUMP

with respect to the sample mean predictor
ég =V, (5.9)

as:
NITR
50, )

RE(6)) == x100% = RE(j), say (5.10)

kER(enk Y)Z
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where NITR =10,000denotes the number of iterations. Note that the value of RE(1) is
free from the values of the TRUMP Care coefficients gjand ¢,, and in this study its
computed value remains 129.42%. The value of RE(2) changes in the same range from
129.58% to 135.96% for the fixed choice of @, as the value ¢, changes. A pictorial
presentation of the results for four choices of g, =—6.5, -5.5, -4.5 and -3.5, and for a

searched range of g, from -4.0 to -1.30, and retaining only those cases where

RE(2) > RE(1), is shown in Figure 5.1.

RE(1), RE(2) vs g2 forfour values of g1 with H=0.5 and n=20 (Jump Model)

- 9. Varial
136 o RE(1)
m REQ2)

134

132

ble

1,2

130

RE(j). j
g 8

@
&

Panel variable: g1

Fig. 5.1 RE(1) values and RE(2) values.

A close inspection of Figure 5.1 reveals that it is not an illusion that the percent relative
efficiency may “boom” where one has the flexibility of using multiple TRUMP Care
coefficients. Thus use of additional TRUMP Care Coefficients seems helpful in practice.
It may be worth pointing out here that a carefully chosen single TRUMP Care coefficient

can also perform very well.
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