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Introduction

In Survey sampling, the statisticians are ardent to put forward the proficient estimators for
estimating population characteristics. Auxiliary information always augments the efficiency of
the estimators when sagely selected. For example, to estimate average lifetime of tube lights
produced by a plant, money spent on each tube light by the plant to maintain its quality can be
considered as the auxiliary variable. [2] propounded the use of ratio estimators for the
estimation of population mean when study and auxiliary variable are linear and positively
correlated.

t =2X 1)
where y is the sample mean of study variable and x is the sample mean of auxiliary variable.
X is the known population mean of auxiliary variable.

When the study variable and auxiliary variable are linear and negatively correlated, [4]
suggested the use of product estimator for the estimation of population mean.

ty = 2% )

The approximate mean square error (MSE) expression for estimator in equation (1) and (2) is
as:

MSE(t,) = f(c2 + c2 — 2pcycy) (3)

MSE(t,) = f(c2 + c2 + 2pcycy) (4)

where f = % — % (sampling fraction)

¢y and c, is the coefficient of variation of study variable and auxiliary variable respectively.
p is the correlation coefficient between study and auxiliary variable.

Many authors utilized the available auxiliary information for the estimation of population
parameters. [8] and [6] made use of coefficient of variation of auxiliary variable for estimating
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population parameter. Similarly, [11] utilized coefficient of kurtosis of auxiliary variable. [10]
proposed ratio-cum-product estimator of population mean using coefficient of variation and
coefficient of kurtosis of auxiliary variable. [9] proposed ratio type estimators using quartiles.
[3] used Tri-mean, median and quartile deviation of auxiliary variable for estimation purpose.
[1] and [3] used conventional and non-conventional measures of auxiliary variable for
estimation of population parameter.

Authors have made the improvements by introducing a large number of modified ratio
estimators with the use of coefficient of variation, coefficient of kurtosis, skewness, deciles,
population tri-mean, mid-range, Hodges-Lehmann estimator, population correlation coefficient
etc. All these studies are conducted for cross-sectional surveys.

In the section-1, our study is for cross-sectional surveys. Our proposed class of estimators
performs better than the existing ones.

Memory type estimators for time scaled surveys were first time propounded by [5] for
estimating population mean using EWMA. To augment the effectiveness of the estimators, [7]
was the first to introduce the use of EWMA statistic, which uses former as well as the
contemporary information. The EWMA statistic is as:

Zi=y+ A -A1)Z;_4 ;where0 > A > 1landi >0 (5)
¥, Is the mean of sample at time i

Z;_4 Is the past observation of the statistic

A is the smoothing constant

When A = 1, means that statistic Z; = y, (usual sample mean)

and A = 0, means past information gains all weight and as A moves from 0 to 1 contemporary
information gains more weight than the past information.

E(Z) =¥ and var(Z,) = %[2% (1- (-2

Limiting variance of var(Z;) = Sn—ﬁ %]

In the section-I1, our study is for time scaled surveys which are conducted on regular basis.
For example, if we want to estimate unemployment rate of a particular area/region. Then we
can take our study variable, Y= Number of unemployed and X= Labour force size as the
auxiliary information. Since our study is conducted for time scaled surveys, which makes use
of the past information along with the current information. In this we will consider number of
unemployed and labour force for different surveys that are conducted on a regular basis and
also with a specific time interval. Such as “Survey on household consumer expenditure and
employment and unemployment” by NSSO, Survey on Annual Survey of Industries, Rural
labour enquiry etc.

Sometimes observation get much affected by the extreme observations and give deceptive
results. We have proposed a class of modified class of estimators using estimators of auxiliary
information for the cross-sectional and time scaled surveys. Following estimators of auxiliary
information have been used for proposing the class of estimators:

Tri-mean of Auxiliary variable X:

_1 Q1+03
=20+ 222)
Where Q; (i=1,2 and 3) is the i*" quartile.
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Mid-Range of auxiliary variable:

M. = Zot¥w
r 2
Where X, is the it" observation of auxiliary variable X.

Gini’s mean difference of the auxiliary variable X:

4 5 2i-N-1
Gma = = 12( 2N )X@
1=

Downtown’s method of the auxiliary variable
N
i ( N+ 1)
m_N(N—l)_ll AR
1=

Probability weighted moments of the auxiliary variable

VI
SpW = FZ(ZL —N— 1)X(l)
i=1

Proposed Estimator

Ratio estimator is apt to use when relationship between x and y is linear through the
origin. Otherwise, regression estimators give better results. In this article we combined
regression and ratio estimator to get the proficient class of estimators.
Section-1

We proposed difference cum ratio and difference cum product class of estimators using
auxiliary information for the conventional surveys.

trr = (617 +6, (X - D[] (6)
trp = [6: 7 +0, (X — B | ] ()

where 6, and 6, are the suitably chosen constants to minimize MSE of the estimator.
aX+ fC>0andax+ SC >0
a and f are constants or functions of parameters of auxiliary variable which are known.
For different values of (6,,0,,a,8,C), various other members of proposed class of
estimators are generated.
Table 1. Members of the proposed class of estimators

o 6 = 3 C Estimators

O 0 | G B T [ =05+ 6, (X — )[Rl
— v v | X__MT

61 92 Cx :B Mr trrZ = [61 y + 92 (X - X)] _Zf:ng]

01| 62 | Co | B | Gma |t,5=1[0,5+6, (X — D) [ErEona]

L ax+BGma

[aX+BDm
| ax+BDm,

0. | 0 G | B | Dm |t =10,7+6,(X - )]
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_ = 1 [aX+BSpw
trrs = 16,7+ 0, (X = )|t

| ax+BSpw

[ax+Tm
laX+BTm

01 0, Cx b Tin trpr = [61Y + 0, (X — 1]

91 92 Cx IB Mr trpZ = [91 }_] + 02 (X B f)] _Z;if;;ll:]

| % Ce | B | Gma trps =617+ 6, (X — )] _—a%-'-ﬁ(;md]

laX+LGmqg

[aX+BDp,
| aX+BDm

O] 6 | G | B | Dl =[6,7+6,(X - %)

[ax+BSpw
| aX+BSpw

brps = [9137"'02 (}? - 1]

To derive MSE expression of the estimator ¢,,. , we performed the Taylor series expansion

using the following terms:

y— i-X
=¥ n = —
eo == and e, e

Eleo] = E[e;] = 0;
E(e)) = f "0 =f c;
E(ef)=fm—fcx,

Cov(y;, x;)
E(eoe1) =f % =fp CyCx

Using the above terms, Equation (6) can be written as:

N _ X+BC
trr = [6:Y(1 + ep) — 0,Xe] [#ﬁﬁ)-ﬂ%]

Equation (8) can further be written as:
ter = Y[0,(1 + ep) — 6, Y*e1](1_ +ye) " )
Where y =

(8)

“X and yr=2

X+BcC Yy =3

Subtracting uy from both the sides of equation (9) and then squaring:

(trr = YV)> = [Y{6,(1 + ey —y e; —yvege; +v%ef) + 0,y (vef —e)} —Y]>  (10)
Now taking expectation on both the sides of equation (10), we get MSE expression as:

MSE(t,,) =Y? E[1+ 07 (1+ e +3y%el —4yeye) + 62 v e? 420,60,y (2ye? —

eoe1) — 26, (1 —yeg e; +y?ef) — 26,y V*e12] (11)
Equation (11) can further be written as:

MSE(trr) = [1 + 912r Alr + 922r Blr + 2911”621'611' - Zgerlr - 292rE1r] (12)
where

Aq —1+f(cy+3y —4ypcycx)
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Bir=f V*Z C32/
Cir = fV*(ZVCJ% —PCy Cx)
Dy =1-— f(VP Cy Cx — VZCJ%)
Eyr = fy V*CJ%
To get the Minimum MSE of the estimator t,.,. , we differentiated equation (12) with respect
to 8,,- and 6,,- and we get MSE of the estimator t,.,. minimum for the following values:
9, = Berlr - ClrElr
1r — 2
A1 Byy — Cf;
_ Ay Ery — C1yDyy
92r - 2
Aerlr - C1r

= 0ir(say)

= 05 (say)

Therefore,

Min-MSE(trr) = [1 + HIE Ay + 9;1% By + ngrggrclr - ZHIrDlr - ZHSrElr] (13)
Similarly, MSE expression for the estimator ¢, is derived as:

MSE(t,,) =V2 E[1+62, (1+e2 + y2el+4yee,) +05, 1% 2 —

291p92pV*(2Ve12 + epeq) —20,,(1 + y?ef) + 20,5,y V*elz] (14)
Equation (14) can further be written as:
MSE(t,;p) = [1+ 62, Ayp + 03, Byp + 26,,0,,C1p — 201,D1, — 26,5, (15)

where
A =1+ f(c2+ y2cZ+4ypeycy)
Blp =f V*Z CJZ/
Cip = —fY* (2vcZ +pcy cx)
Dip =1 +f)/PCny
Eyp=—fyvy'ci
To get the Minimum MSE of the estimator t,.,, , we differentiated equation (15) with

respect to 6,,, and 8,,, and we get MSE of the estimator t,., minimum for the following values:
_ B1pD1p — CipErp

= = 0;,(say)
P AlpBlp - Clzp "
A, E,, — C;,D
2p = L p 1192 L = gékp (say)
A1pBip — Clp

Therefore,
Min. MSE (t,,) = [1+ 652 Ay + 032 By, + 265,05,C1pp — 207,D1, — 2605,E1,|  (16)
Section-11

In this section, we utilized EWMA statistic to propose difference-ratio and product estimator
using auxiliary information for the time scaled surveys. So, the EWMA statistic for study
variable y is as:

Zi=Ay+(A -1 Z;, 17)
Similarly, the EWMA statistic for auxiliary variable x is
Q=21x+(1-21) Qi (18)
By using statistic Z; and Q; , proposed class of estimator ¢, is framed as follows:
x+BC
e = [01 Zi + 65 (Qs = )] | 2527 (19)
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Qi+5C
tmrp = [61 Zi + 6, (Qi = )] | 22557] (20)

where 8, and 6, are the suitably chosen constants to minimize MSE of the estimator.
ap, + LC >0and aQ; + fC >0

a and f are constants or functions of parameters of auxiliary variable which are known.
For different values of (6,,6,,a,3, C), various other members of proposed class of

estimators are generated.

Table 2. Members of the proposed class of estimators

) 6 . 5 C Estimators
- . - 7 au, + BT,
1 2 x :B m tr1 = [91 Zi + 92 (Ql - .ux)] m
- ; - W ap, + M
1 5 x ,8 r tm‘r'Z = [91 Zi + 92 (Ql - .ux)] [m
_ - - c au, + BGma
N N N tmrs = 101 Zi + 02 (Qi — )] [m

01 | 6, Cy B D, [y + Dy
tira = [61 Zi + 05 (Q; — )] |
mr4 140 2 i — Mx -aQi +BDm

[au, + BS
tmrs = 101 Z; + 65, (Q; — 1y)] —an n ,BSle
| A pw

61 62 Cx .B Im [ aQi | 5’1m
=10, Z;: + () - -
tmpl [ 14 92 ( i .ux)] g, ,BG p

i + Mr
tmpz = [01 Z; + 6, (Q; — piy)] [%

aQi + .BGmd

tmps = 101 20+ 0, ( Q= o)) |
X m

aQi + .BDm

tpa = 103 24+ 0, (= )] | o

aQi + BSpwl

tmps = [61Z; + 0, (Q; — )] Lw + BS
X pw

To derive MSE expression of the estimator t,,, , we performed the Taylor series expansion
using the following terms:

Z._
ey = l#/'l' and e, = Qluﬂx
y X
. Zi Q; A1.
Eleo] = E[e1] = 0; E(ed) = f "5 = f i [ E(ed) = F 252 = f 2 [2],

Cov(Z;,Q;) p)
E(eoel)ZfWT—fpcny [2 /1]

Using the above terms, Equation (19) can be written as:

x+pC
mr — [Hlmr :uy(l + eo) - 92mr.uxel] [a #:(li+ef)+[>’c] (21)
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Equation (21) can further be written as:
bnr = Uy [01mr (1 + €9) — Oy ¥ e1](1 + VI el)_l (22)
1 QO Ux Ix _ Hx —
Where y' = wiigc o and g =1

Subtracting w,, from both the sides of equation (22) and then squaring:

2 A ! ! I'x ! 2

(tmr - .uy) = [.uy{glmr(l tey—Y e —Veety 2312) + Oomr vV (¥ 312 —e)}— .uy]
(23)
Now taking expectation on both the sides of equation (23), we get MSE expression as:
MSE(ty,) = uy? E[1+ 604, (1+ed +3y% el -4y ey e;) + 0%y Y e +

ZelmrHZmry’*(ZV’elz - eOel) - Zglmr(l - )/’80 e, + ylzelz) - 292mry, V,*elz]
(24)
Equation (24) can further be written as:
MSE(tmr) = Uyz [1 + lemr Almr + 922 Blmr + ZelmrHZmrclmr - ZelmrDlmr -
202mrE1mr] (25)
where

A ! !
Almr—1+f( )(cy+3y2 c2—4y pcycy)
1 2
Bimr :f(z—/l) VI* C321

A I'x 1.2
Clmr:f(m)y (ZV Cx —PCy Cx)
A ! !
Dlmrzl_f(z_l)(ypcycx_yzcag)

/1 Ix 2
Eimr = f(z /1)]/ Y Cx
To get the Minimum MSE of the estimator t,,,,- , we differentiated equation (25) with respect
to 01, and 6,,,,,- and we get MSE of the estimator t,,,,- minimum for the following values:
BlmrDlmr - ClmrElmr

6 = = 01 (say)
tmr AlmrBlmr - Clzmr tmr

AlmrElmr - ClmrDlmr
Oy = = 05, (say)
" AlmrBlmr - Clzmr 2mr

Therefore,
Min.MSE(t ) ~ [1 + Hlmr Almr + 92mr Blmr + Zeikmrggmrclmr - zeikmrDlmr] (26)
m _ZHSmrElmr
Similarly, MSE expression for the product estimator is derived as:
MSE(tmp) ~ E[1+ Bfmp (1+ei+ y?ef+ 4 V' e e1) + 05my Y e —
291mp92mp)’ (2)/ + epe;) — 291mp(1 + V ) + 292mpV ye 2] (27)
Equation (23) can further be wrltten as:
MSE (tmp) = [1 4 02mp Aimp + 02mp Bimp + 201mpO2mpCimp — 2601mpDimp —
292mpE1mp] (28)
where
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A
Aimp = 1+f( )(cy+y’2 c2+4y peycy)
1 2
Blmp:f(z-a)yl* &

A 1£3
Clmp =—f (2 A)y (ZV +pcy Cx)
A !
Dlmp—1+f(2 A)ypcycx

A
Elmp = _f( ))” VI*CJ%
To get the Minimum MSE of the estimator t,,,, , we differentiated equation (28) with respect
t0 014y and 6,,,,, and we get MSE of the estimator t,,,,, minimum for the following values:
Blmlemp - ClmpElmp

Hlmp = = Hfmp (Say)

2
Almp Blmp Clmp
Almp Elmp - Clmp Dlmp

HZmp = = GSmp (say)

AlmpBlmp Clzmp
Therefore,
Min. MSE (tpmp) = [1+ 032, Aimp + 052 Bimp + 20315 03mp Cimp — 2601mpDimp —

292mpE1mp] (29)

Results
For the comparison purpose, we have calculated Relative efficiency (RE) of the estimators. RE

is calculated as:
RE_MSE of proposed estimator

MSE of the usual estimator
Table 2(a) and 2(b) shows the RE of the ratio and product estimators for the different values of
the correlation coefficient respectively. It is found that:
Our proposed estimator t,;,t,,;(i =1,2,..,5) perform better than the other existing
estimators.
Our proposed estimators t,q, ty,, tys, tr4, trs have the almost same RE, so anyone of the
estimator can be used for the estimation purpose depending on the availability of particular
auxiliary information. Since t,4, t,, ty3, ty4 and t,s have almost same RE, this is the reason
we have written RE for ¢,; only. Same is for product estimators t,,1, typ2, trps, trpa and trps.
As A increases from 0.1 to 1 (i.e., weightage to current information increases), RE of the
estimators decreases.
For A = 1, estimator t,,,- and t,,,; (i = 1,2, ...,5) are same as estimator ¢, and t,;.
As we have also calculated RE for the different values of correlation coefficient. On varying p
from 0.05 to 0.95, RE of the estimators increases. Same is the case when we varied from -0.05
to -0.95.
RE of the proposed estimators is higher than the existing ones, this shows that proposed
estimators are better than the existing ones for any value of p.
We have also studied the change in RE for the different sample values as we varied n from 20
to 500. As the size of n increases RE decreases.
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Conclusion

In this paper, we have studied the behaviour of our proposed modified ratio estimators for the
cross-sectional and time scaled survey using estimates of auxiliary estimators. We found that
our proposed estimators perform better than the existing ones. So, it is recommended to use
our estimator for the time scaled surveys.

References

Abid, Muhammad, et al. "Enhancing the mean ratio estimators for estimating population mean
using non-conventional location parameters.” Revista Colombiana de Estadistica 39.1 (2016):
63-79.

Cochran, W. G. "The estimation of the yields of cereal experiments by sampling for the ratio
of grain to total produce.” The journal of agricultural science 30.2 (1940): 262-275.

Muili, J. O., et al. "Ratio estimators for estimating population mean using tri-mean, median and
quartile deviation of auxiliary variable." Journal of Science and Technology Research 1.1
(2019).

Murthy, M. N. "Product method of estimation.” Sankhya: The Indian Journal of Statistics,
Series A (1964): 69-74.

Noor-ul-Amin, Muhammad. "Memory type estimators of population mean using exponentially
weighted moving averages for time scaled surveys." Communications in Statistics-Theory and
Methods 50.12 (2021): 2747-2758.

Pandey, B. N., and Vyas Dubey. "Modified product estimator using coefficient of variation of
auxiliary variate." Assam Statistical Rev 2.2 (1988): 64-66.

Roberts, S. W. "Control chart tests based on geometric moving averages." Technometrics 42.1
(2000): 97-101.

Sisodia, B. V. S., and V. K. Dwivedi. "Modified ratio estimator using coefficient of variation
of auxiliary variable." Journal-Indian Society of Agricultural Statistics (1981).

Solanki, Ramkrishna S., Housila P. Singh, and K. Surya. "Improved ratio-type estimators of
finite population variance using quartiles." Hacettepe journal of Mathematics and
Statistics 44.3 (2015): 747-754.

Tailor, Rajesh, and Balkishan Sharma. "A modified ratio-cum-product estimator of finite
population mean wusing known coefficient of variation and coefficient of
kurtosis." population 10 (2009): 1.

Upadhyaya, Lakshmi N., and Housila P. Singh. "Use of transformed auxiliary variable in
estimating the finite population mean." Biometrical Journal: Journal of Mathematical Methods
in Biosciences 41.5 (1999): 627-636.

Table 2(a) : RE of the ratio estimators for the different positive values of correlation coefficient.
p | n A=0.1 A=0.25 A=0.5 A=0.75 A=1

tr tri tmr tmri tmr tmri tmr tmri tmr tmri tmr tmri

20 | 095 | 1.074 | 18.20 | 20.112 | 6.708 | 7.420 | 2.87 | 3.189 | 1.59 | 1.779 | 0.95 | 1.074

8 8 5 7 8
40 | 0.95 | 1.036 | 18.15 | 19.556 | 6.688 | 7.209 | 2.86 | 3.094 | 1.59 | 1.722 | 0.95 | 1.036
5 4 6 2 5
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0.0 | 80 | 0.95 | 1.019 | 18.14 | 19.303 | 6.684 | 7.114 | 2.86 | 3.051 | 1.59 | 1.696 | 0.95 | 1.019
5 5 2 5 1 5
10 | 0.95 | 1.016 | 18.14 | 19.257 | 6.684 | 7.096 | 2.86 | 3.043 | 1.59 | 1.692 | 0.95 | 1.016
0 5 3 5 1 5
50 | 0.95 | 1.006 | 18.16 | 19.103 | 6.693 | 7.038 | 2.86 | 3.017 | 1.59 | 1.67 | 0.95 | 1.006
0 6 7 8 4 6
20 | 1.06 | 1.143 | 20.29 | 21.432 | 7.476 | 7.906 | 3.20 | 3.397 | 1.78 | 1.895 | 1.06 | 1.143
8 1 4 0 8
40 | 1.06 | 1.104 | 20.30 | 20.853 | 7.481 | 7.687 | 3.20 | 3.299 | 1.78 | 1.836 | 1.06 | 1.104
9 5 6 1 9
0.2 |80 | 1.06 | 1.086 | 20.29 | 20.575 | 7.478 | 7.582 | 3.20 | 3.251 | 1.78 | 1.808 | 1.06 | 1.086
5 8 8 5 0 8
10 | 1.06 | 1.083 | 20.30 | 20.527 | 7.479 | 7.564 | 3.20 | 3.243 | 1.78 | 1.803 | 1.06 | 1.083
0 8 1 5 1 8
50 | 1.07 | 1.073 | 20.32 | 20.376 | 7.488 | 7.507 | 3.20 | 3.218 | 1.78 | 1.788 | 1.07 | 1.073
0 0 3 9 3 0
20 | 1.24 | 1424 | 23.68 | 26.764 | 8.725 | 9.871 | 3.73 | 4.239 | 2.07 | 2.362 | 1.24 | 1.424
6 3 9 7 6
40 | 1.25 | 1.381 | 23.79 | 26.108 | 8.768 | 9.623 | 3.75 | 4.128 | 2.08 | 2.297 | 1.25 | 1.381
3 8 8 8 3
05 |80 | 1.25 | 1.358 | 23.81 | 25.744 | 8.773 | 9.487 | 3.76 | 4.068 | 2.08 | 2.261 | 1.25 | 1.358
0 3 2 0 9 3
10 | 1.25 | 1.354 | 23.82 | 25.685 | 8.776 | 9.465 | 3.76 | 4.058 | 2.08 | 2.255 | 1.25 | 1.354
0 4 0 1 9 4
50 | 1.25 | 1.342 | 23.83 | 25.490 | 8.782 | 9.391 | 3.76 | 4.025 | 2.09 | 2.236 | 1.25 | 1.342
0 5 6 4 1 5
20 | 1.50 | 2.423 | 28.54 | 45.760 | 10.51 | 16.86 | 4.50 | 7.239 | 2.50 | 4.028 | 1.50 | 2.423
2 0 5 9 6 4 2
40 | 151 | 2.364 | 28.77 | 44.787 | 10.60 | 16.50 | 454 | 7.078 | 2.52 | 3.935 | 1.51 | 2.364
4 2 0 5 3 4 4
0.7 |80 | 151 | 2.326 | 28.83 | 44.131 | 10.62 | 16.26 | 455 | 6.971 | 2.52 | 3.874 | 1.51 | 2.326
5 8 4 3 1 3 9 8
10 | 1.51 | 2.320 | 28.84 | 44.032 | 10.62 | 16.22 | 4.55 | 6.955 | 2.53 | 3.865 | 1.51 | 2.320
0 8 7 8 4 5 0 8
50 | 1.51 | 2.299 | 28.87 | 43.663 | 10.62 | 16.23 | 455 | 6.965 | 2.53 | 3.876 | 1.51 | 2.299
0 9 0 8 5 5 0 9
20 | 1.80 | 10.78 | 34.31 | 204.65 | 12.64 | 75.40 | 5.41 | 32.32 | 3.01 | 17.96 | 1.80 | 10.78
6 6 7 3 3 8 8 7 0 6 6 6
40 | 1.82 | 10.58 | 34.64 | 200.93 | 12.76 | 74.03 | 5.47 | 31.73 | 3.03 | 17.63 | 1.82 | 10.58
3 2 6 0 4 1 0 2 9 2 3 2
0.9 |80 |1.83 | 1041 | 34.77 | 19785 | 12.81 | 72.89 | 5.49 | 31.24 | 3.05 | 17.35 | 1.83 | 1041
5 0 7 9 6 3 6 1 3 1 9 0 7
10 | 1.83 | 10.39 | 34.80 | 197.41 | 12.82 | 72.73 | 549 | 31.17 | 3.05 | 17.31 | 1.83 | 10.39
0 2 3 1 4 1 3 5 3 3 9 2 3
50 | 1.83 | 10.29 | 34.86 | 195.53 | 12.84 | 72.03 | 5.50 | 30.87 | 3.05 | 17.15 | 1.83 | 10.29
0 5 2 3 3 4 9 5 4 8 2 5 2
Table 2 (b): RE of the r estimators for the different negative values of correlation coefficient.
p | n A=0.1 A=0.25 A=0.5 A=0.75 A=1
tr trp i tmrp tmrpi tmrp tmrpi tmrp tmrpi tmrp tmrp i tmrp tmrp i
20 | 0.95 | 1.072 | 18.04 | 20.082 | 6.647 | 7.408 | 2.84 | 3.184 | 1.58 | 1.776 | 0.95 | 1.072
0 3 9 3 0
40 | 0.95 | 1.035 | 18.04 | 19.536 | 6.648 | 7.202 | 2.84 | 3.091 | 1.58 | 1.720 | 0.95 | 1.035
0 4 9 3 0
80 | 094 | 1.018 | 18.03 | 19.283 | 6.644 | 7.106 | 2.84 | 3.048 | 1.58 | 1.695 | 0.94 | 1.018
9 5 8 2 9
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- 10 | 0.94 | 1.015 | 18.03 | 19.236 | 6.642 | 7.089 | 2.84 | 3.040 | 1.58 | 1.690 | 0.94 | 1.015
00 |0 9 0 7 2 9
5 50 | 0.94 | 1.004 | 17.99 | 19.070 | 6.630 | 7.026 | 2.84 | 3.012 | 1.57 | 1.673 | 0.94 | 1.004
0 7 5 1 9 7
20 | 1.06 | 1.136 | 20.14 | 21.309 | 7.420 | 7.860 | 3.18 | 3.378 | 1.76 | 1.883 | 1.06 | 1.136
0 1 0 7 0
40 | 1.06 | 1.100 | 20.20 | 20.770 | 7.444 | 7.657 | 3.19 | 3.285 | 1.77 | 1.828 | 1.06 | 1.100
3 4 0 2 3
- 80 | 1.06 | 1.082 | 20.19 | 20.493 | 7.442 | 7.552 | 3.18 | 3.239 | 1.77 | 1.801 | 1.06 | 1.082
0.2 3 8 9 2 3
5 10 | 1.06 | 1.078 | 20.19 | 20.440 | 7.440 | 7.532 | 3.18 | 3.230 | 1.77 | 1.795 | 1.06 | 1.078
0 3 5 9 2 3
50 | 1.06 | 1.066 | 20.16 | 20.238 | 7.429 | 7.456 | 3.18 | 3.196 | 1.76 | 1.776 | 1.06 | 1.066
0 1 3 4 9 1
20 | 1.24 | 1.414 | 23.63 | 26.596 | 8.707 | 9.808 | 3.73 | 4.212 | 2.07 | 2.347 | 1.24 | 1.414
4 3 1 3 4
40 | 1.25 | 1.374 | 23.76 | 25.988 | 8.756 | 9.579 | 3.75 | 4.109 | 2.08 | 2.286 | 1.25 | 1.374
1 7 3 5 1
- 80 | 1.25 | 1.351 | 23.78 | 25.617 | 8.762 | 9.440 | 3.75 | 4.048 | 2.08 | 2.250 | 1.25 | 1.351
0.5 2 3 5 6 2
0 10 | 1.25 | 1.347 | 23.78 | 25.547 | 8.764 | 9.414 | 3.75 | 4.036 | 2.08 | 2.243 | 1.25 | 1.347
0 2 8 6 7 2
50 | 1.25 | 1.331 | 23.78 | 25.272 | 8.764 | 9.311 | 3.75 | 3.991 | 2.08 | 2.217 | 1.25 | 1.331
0 2 8 6 7 2
20 | 1.50 | 2.413 | 28.58 | 45.576 | 10.53 | 16.80 | 4.51 | 7.209 | 2.50 | 4.012 | 1.50 | 2.413
5 8 2 1 4 8 5
40 | 1.51 | 2.356 | 28.82 | 44.632 | 10.61 | 16.44 | 4.55 | 7.053 | 2.52 | 3.921 | 1.51 | 2.356
7 4 9 8 1 8 7
- 80 | 152 | 2317 | 28.90 | 43.955 | 10.64 | 16.19 | 4.56 | 6.943 | 253 | 3.859 | 1.52 | 2.317
0.7 1 1 8 6 3 5 1
5
10 | 1.52 | 2.309 | 28.92 | 43.828 | 10.65 | 16.14 | 456 | 6.922 | 2.53 | 3.847 | 1.52 | 2.309
0 2 2 5 9 7 7 2
50 | 152 | 2.282 | 28.98 | 43.348 | 10.68 | 15.97 | 4.57 | 6.845 | 2.54 | 3.803 | 1.52 | 2.282
0 6 8 0 1 7 3 6
20 | 1.80 | 10.78 | 34.31 | 204.56 | 12.64 | 75.37 | 5.41 | 32.31 | 3.01 | 17.95 | 1.80 | 10.78
6 1 0 3 0 5 7 2 0 8 6 1
40 | 1.82 | 10.56 | 34.70 | 200.64 | 12.78 | 73.92 | 547 | 31.68 | 3.04 | 17.60 | 1.82 | 10.56
6 6 2 1 5 4 9 6 4 6 6 6
- 80 | 1.83 | 10.39 | 34.88 | 197.48 | 12.85 | 72.76 | 5.50 | 31.18 | 3.06 | 17.32 | 1.83 | 10.39
0.9 6 7 5 8 2 1 8 5 0 6 6 7
5
10 | 1.83 | 10.36 | 34.92 | 196.91 | 12.86 | 72.54 | 5.51 | 31.09 | 3.06 | 17.27 | 1.83 | 10.36
0 8 6 7 5 8 9 5 4 4 6 8 6
50 | 1.84 | 10.25 | 35.07 | 194.85 | 12.92 | 71.78 | 5.53 | 30.76 | 3.07 | 17.09 | 1.84 | 10.25
0 6 6 5 2 2 8 8 6 7 3 6 6
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