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PREFACE

The work described in this publication was performed by the
Mathematical Analysis Research Corporation (MARC) under contract to
the Jet Propulsion Laboratory, an operating division of the California
Institute of Technology. This activity 1is sponsored by the Jet
Propulsion Laboratory under contract NAS7-918, RE182, Al87 with the
National Aeronautics and Space Administration, for the United States

Army Intelligence Center and School.
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;: Results of Inappropriate EEP Normalization Methods in Correlation

}

> INTRODUCTION

;' We assume that data arrives in terms of ellipses: the location of the

y center of the ellipse and the length and orientation of axes of the ellipse.
KN Ellipses are to be 95% ellipses, i.e. the probability that the

.j specified ellipse contains a given emitter is .95 (elliptical error probable
- = EEP is 95%). If the incoming ellipse data are not for a 95% ellipse but are
ﬁ for a say 50% ellipse then the incoming data must be transformed. This

o transformation of incoming data only affects the length of the axes (not the
,, center of the ellipse or orientation.) If the transformation is from a 50% to
. a 95% ellipse then the axes of the incoming ellipse are lengthened. i
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N The inner most ellipse is a 50% ellipse.
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A} The transformation from a non-95% ellipse depends on whether the
. . *
‘Y incoming ellipse size was computed using a y? value or using an F value . Tne
-

conversion algorithms presently used are y? values regardless of how the
: incoming ellipse size was computed. When the incoming ellipse size is based
on the F then the conversion is incorrect. That is, the convertec ellipse is

f- too small. The amount of error depends on the sample size used for the
' incoming ellipse. The smaller the sample size the greater the error.
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3" This conversion error effects:

A
iy R .
B ¢ c es iie e ethe n 0 acce

1) The accuracy of the test which determines whether or not t t

f the incoming data as coming from an emitter already located in the
v data base.

®. 2) The accuracy of the combination algorithm which combines the
?QJ incoming ellipse with an ellipse already in the data base.
'
e

-f‘,..l\

f~§ Footnote: 1In general a x? value is used if the variance-covariance of the
VN c¢ata is known and an F value is used if the variance-ccvariance of
e. the data is estimated.
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~- Under 1)
.\.

“ Tre error is tco frezuently stating that the incoming cdata do not come
e from a specific emitter when in fact they do.
; . Under 2)

o Trere are Uwo possible errors.

“~ : .
S Tre resultant ellipse being too small.

RS
po~ The location of the center of the resultant ellipse being overly
ON affecred by data based on small sample sizes,
ey
! JENZAAL
_}3 Trne ¥ odistrizuticn is used in determination of EEPs (elliptical error
.- procatle) for scme programs such as Guardrail. Ellipse confidence level
.:: conversicn algorithms, combination algorithms and combination testing
oy argorithms assume that EEPs are based on the Chi-square distribution. This
5

( me2mo is not concerned with all the problems that result from this discrepancy
- for trese three types of algorithms. It is concerned with the direct impact
- cn vhe confidence level conversion algorithm and with the implications of this
V. impact for the combination and testing algorithrs.

e when the original distribution underlying EEPs is F, converting ellipse
.': cdarne e T=048 0

cefficients to the 95% level is an approximation that is only
< sampie sizes. This memo is designed to illustrate the

ing this approximation with small sample sizes. The ideas
€

interpretation of the conversion of confidence level as a
caling of the size of the confidence ellipse.

factors affecting the scaling constant, specifically,

the cocnfidence level of the incoming ellipse

whether the original distribution is Chi-square or F
sample size (but only if the original distribution is F)
iii) amount of error in ellipse size that can occur.
- iv) wnat the difference between chi-square and F is supposed to
regresent.

v) Tne effect of scaling errors of the type being examined here on

jal

N N )

(D ~ ~—~ ~r (D Wi
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Ot

.5; correlation testing. (And questicns concerning use of that test
N when F is the basis for formation of the ellipse.)
.jx vi) The effect cf the scaling errors being studied here on the point
o estimate location determined by the combination algorithm. (And
SAN guestions concerning use of this algorithm when F is the basis for
. @ formaticon of the ellipse.)
‘}f vii) The effect of the scaling errors being studied here on the EEP
‘Q{ size of the resultant ellipse using tne combination algorithm.
.~ when incoming EEPs are based on sample sizes of 5 or smaller these
(™ 4 considerations are very important.

'Q_ Tne concepts outlined atove will be discussed in the sections below.

ff Tney are also illustrated in the graphs that follow, and may be pursued

\{; further using the tables attached in the appendices. (Other graphs concerning
2: eilipse combinaticn and testing for combination may easily be imagined in
‘:i terms of the geometric characterization of the testing and combination

.- algoritnms.

r?. lgorithms.)
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I. INTERPRETATION OF CONFIDENCE LEVEL CCNVERSION AS RESCALING EEP'S

Changing confidence level may be thought of as scaling of the EEP (size
cf a confidence ellips2.) In fact given two confidence levels with specified
confidence methodologies and sarmple size (for the F) it is possitle to list
tne scaling factor. For example, if sample size is 5 (and assuming our
arplications have 2 spatial degrees of freedom) then a 90% EEP based on the F
Cisyribution is approximately 2.5 times as large as the caorrespcnding 50% EEP.
Tne 459 EEP approximately 3.3 times as large as the corrocponding 50% EEFP.
Trnis ellipse size ratio is illustrated in Graph 1 that follows.

The shape, location, nd orientation ¢f the base ellirse <o not affect
the scaling factor. The scaling facter does depend on which Cistributifn and
carmyle size ls usad for the tase ellipse and converted eillipse, however,
Fecause correlation algorithms assume 95% confidence levels the tables in the
appendix assume that the converted ellipse has this confidence level. (The
Ellipse RaZius Ratios listed at the top of each table are Chi-square to
Cri-sguare and tne eniry in the table are F to F). BEecause of this 95%

ntion tne 2.5 scaling factor for sample size 5 between the 50% F and 90%

is not listed i

in ¢ne table. The 50% F to 5% scaling factor (for
(2.292) is listed in this table, however,

A. Tre Cgrifidence Level of the Incoming Ellipse
If tne inconming ellipse is based on a 95% confidence level bound
tren no conversiosn is necessary.

If the incoming ellipse is based on a 90% confidence level

tne scaling factcor will be bigger than one and the resultant
iprse will be bigger. Examination of the 90% F radius ratics in
in the Appendix confirms this. (As do the conversion factors
Chi-sguare convercsions which are listed abcove the tables.

the inccoming ellipse is based on a 50% confidence level then
2aling factor for conversion will be even bigger than if the
ing ellipse had been a 93% confidence ellipse. This can be seen
in Graph 1 and by comparison of 50% racdius ratios with 92% radius
i2s in the appendix.
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istritution (Chi-square or F) Underlying the EZIEPs.

Chi-square scaling factors are closer to 1 than F scaling
faztcrs, MNote that the columns of F cutoff values are all bigger than
t b -

ne corresponding Chi-square cut-off value listed above the table.
C. Trne Zample Size.

. Sample size affects the F scaling factors as can be seen in the
k::- tatles in the appendix and in Graph 4. The tabl-es and Greph U also
:{ illustrate that as szmple size increaces the F convergses tOward tre
L}' Chi-square.

® Sample cize doesn't affect the Chi-sjuare scaling factors. Tnis
L§~ is probably why sample size has not been sent to the cerrelation
o algirithm in the past.

o
o ~ -
Hjl O. The Legrees of rreadom
tf: This factor is usually based on spatial dimension and hence is
-‘- fixed in most applications and will nct be discussed in detail here.
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IZI. THE AMOUNT OF ERROR IN ELLIPSE SIZE THAT CAN OCCUR

n is concerned about the difference between what a person

ope would observe and what he should be obtserving. The

3 conversion has been done to make the ellipse a 95%

t conversion was cdone using Chi-square scaling factors

he ellipses were based on the Chi-sguare distribution ro
ut what 1If the distribution wunderlying the incoming ellipse

ming ellipse was a 95% F there is still rno errcr as the
is 1. If, however, the incoming distribution wasn't at 9
errcr besrause & Chi-sguare radius ratio wzs uszd rether t

Yo

m =’

)
i

!
0. The ratio between the Chi-sqguare radius ratic and tne F
the natural measure of this error. This irnformation is

2 tables in the appendix under the unfortunate column title of
E~TIC RATIO. The ratios cdepend on the confidence level so there are

LN

lly two columns. The entries in these columns are measures of the
cnversicon error. Graph 2 might clarify these concepts. The inner ellipse in
pn o is assumed to be a sample size 5, 2 degrees of freedom, 50% F

g eilipse. Tnis inner ellipse is probably not actually seen by the

or during correlation. The middle ellipse is what a chi-sguare

sicn would construct and presumzbly report to the operator. The cuter

2 is the correctliy converted ellipse.

Note that the difference is in Graph 2 is significant and examination cof
thie tables in the appendix make it clear that even more significant
differences exist. The larger RATIO RATIO entriess reflect larger errors.

This is illustrated in Graph 3 for which the 90-95% based RATIO RATIO is
1.1603 and the 50-95% based RATIO RATIO is 1.5860. This example and
examination of the tables also show that the 30% to 95% conversion errcr is
always larger than the G0-95% error, as one would expect. Graph 4 illustrates
how this error decreases with sample size. In the limit, as sample size
iﬂcreaQes, the RATIO RATIO would approach one and there would be no
csignificant error.

IV, WHAT DOES THE DIFFERENCE BETWEEN F AND CHI-SQUARE SCALING MEAN

Tne F based EEPs are bigger chi-square EEPs because chi-square assumss
that the amcunt of error that one is subject to is known, whereas the F
assum2s the amount of error that one is subject to is unknown and only
cetermined as data comes in and variation is found. The truth probably lies
somawhere between these two assumptions. The fact that the F assumes an extra
type of uncertainty (the amount of error that orie is subject to) implies that
it yields btigger EZPs. The higher the confidence level the more this
uncertainty is reflected and hence the RATIO RATIOs get bigger as the
difference between the baze confidence level and the resultant increases.
ne depencence on sample size is more problematical, however. The

authcrs of this report suspect that unmodeled sources of error would prevent
“ne uncertainty in ellipse size from going away to the extent it does as
campl2 size increases using the F test.

V. THz IMPACT OF SCALING ERRORS ON TESTING FCR COMBINATION

The nature of scaling errors is that incoming ellipses appear to be
smaller than they really are. This means that the incoming ellipse is more
likely to overlap the base ellipse by enough to accept (i.e. there is less
acceptance the bigger the RATIO RATIO Value.) This is illustrated in Graph 5
where trie incorrectly converted ellipse rejects and the correctly converted
ellipse accepts. (Examples may be constructed geometrically bearing in mind
that non-intersecting ellipses reject and that if the center of cne ellipse is
in the cther ellipse then the acceptance test will reject.)
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VI. THEE IMPACT COF SCALING ERRORS ON DETERMINING A POINT ESTIMATE

Tne resultant pcint estimate is a type of weighted average between the
two eriginal point estimates (although the result is not necessarily actually
on tne line segment between the points.) The weights are based on ellipse

"sm=llness." <Changing ellipse size changes the weighting. The ellipse that

corrected to a largcr size is weighted less and the location estimzte will
BE : from the point estimite ccrresponding to that ellipse.

raphs 6, 7, and 8 in sequence illustrate this point.

OF SCALING ERARQORS ON DITEZRMINING A POINT EZSTIMATE

Thne resultant ellipse size is basad on the ellipse sizes of the two input
ellipsss, Bigger input yields a bigger output. See Graphs €, 7, and ¢ for én
"2xample.  BSee MARU's report, "Testing and Combination of Confidernce Ellipsss
A om2tric Analysis", for more details about the relaticrship of the g=omztry
-} nput ellipses and output ellipses.




fadadal Sal Sl B Sat Sl Sal Sl Al St Sl Aol Ak ook S0d Sl Aed Bad el el Ad Sed wd Ak At Al AnR Gl el Al il ‘L"“

il S Yl Sk Sal tal Sedl SR Salh Wak Soll Stk Gl Sl 4l Sof Saf ok Nd )

.

‘5330-3Nnd> 4 JO

$,0132X burlsn sosdITIO PO3IdAUCD AT3DDII0D
9y3 21e sosdIT[2 OM} I193N0 dYL *G=U BZTS
oTdwes Y3iTm UOTINQTIISTP 4 Ue DUTSN poutelqo
2sdT11® %06 & ST asdI1[To 3sow IduuT oYL

»

- " Lty -
OIS

-

-~
",

2

e
&0
o
w
2

_‘J‘.‘q‘. o,

:

d %06-

£,
w \:-\'.- v
4 . N aN A

VRSN
(s W

.
AN

.9
k|

ok

T HdAV¥UO

VRt

-
nn

o

g s f-- (-lm ﬁh a .I.-J.F--sr,f YT ) . s .v\‘ -v.\u\ ..”.-.... Ry J.-\---—-vlv. ua -t e
Lt T B g s A L e LSRN S f . YO » % 4
NJ. .—-- [REN f.l .,-. R -....-l\nn\f\f X -r..-r-t..-.- ..A J SR .l.. y u\-b\ﬂ- . .—-\ : . ¥ --P.-.»..-f- ..f--{\.v fu.'.-' I. » . W -nf;“n“ :



*G sT 9zTs ardwes -sjjo-3ndo J bursn osdITre 356 ©
O3 UOTSIOAUOD JDOII0D B ST OsdIT[O 3Isow I103no oyl

*S33J0-3Nd Nx bursn asdTiT19 966
B 03 UOTSI3AUOD 3D91I0DUT ue ST osdIT[@ o[ppTwWw Byl

"osd1T1® 306G butwoout ue sT 9sdITo 3IsSouw IsuuT ayy,

[
306

DUTWODUT

%G6 IO00II0DUT

-%G6 309110)

Z  HdWUD

. ..f.-d..-n\ ! R - ...-.- 3\..\.. < ...‘ S -.\ R

(Kadtoy X T bl ~ LY

o, .A!u. PV AL JESay Sy St .f... [AEREN .....-A v 5 ... ‘, .-J\f\hh\ﬂﬁu ._Jn-l...d._ -«. -<- --n : B -...—4 > .f WAL LACAAY ‘. /4l @ b X
v &

X, J = =



- LR . A I S PRI S ey T v e v .......~... AR I P A CRENE RS SRR
RN, CNCAAIORA - LD O R I e @ e @
s skt - o -

G = U sT 921s a7dwes 466 O3 (G WOIJ SBM UOTSISAUOD
9yl 3IT asdI[® %56 3IDOI100 8yl ST asdI[Ta 3sow i133no ayg
*$66 03} %06 WOIJ SeM UOTSID2AUOD a8y} 3IT

9sdT 112 pPajlIdAUOD 4G6 3081I00 3yl ST 3sdIT[2 21PPTIW OYL
*u9910s 9yy uo podzaodsa ATsnosuoiis

asdri1°o Nx $G66 @23 ST 9sdTI[1® pa3IoAuod 3JISOw I3UUT Yl

-%$G6 109II0D0UT

EYelo R elghy

32G6-06 3D0I10D-

£ HJIWVIO

LA AR AN 4

a4 - a2 - Al

4

o
ey

AN LN
Y “ .
o W M W 0

e

oW

RN

:.._ -
A,

y

SN -
- L LY
~ 0L
..A.A\

e

.

-

ERENCINENE
» Ot : " et

-
ARLCRCN

Y

-.'.._ -

o

»
S T



P

L X0 ‘9’Gg'p’g = u sem ozTs ordwes ayjl JT asdriI®
UOTS10AUOD 3002100 9yl Juosoadox sosdiire G 103n0 oYy

*U99810S 9yl uo pojzaodaa
A1snodouoaia osdiTlo Nx 9yl ST asdT[[® 3Isow Iauut 3yl

*sasdTI[[d $96 O3 306 WOIJ
SUOTSI3AUOD I0J sSUOTIDd8IT0D 2av sasdITTo 9yl

£=U uodym
asdT1714 300110)

P HIVUD

A A AR ) MRTATNNNY T tet e e RIS N PRt S L

t »
(P P, £ - v. o PP I 3 L) @)

]

....-. e
DA AAA AL
s

Ve e e,
et
R

=
Ly :
.a" ) '?‘0.

Y N
v"‘%
K0

A

. "-.'\{'-’\ '\-"\V

ny

-~ LIS
S

Ny

-

e
'.-# >

o

0 DS P Y
Ny
AN,

e
oGt

.
>

T,

Ly
A



( Ungd
Wt

S Y
L)
NEY)

Ri0

‘e3leQ 9seqg oYyl Se 1333Twd swWwes a3yl wWoiJ aIe eIrp MOu
ay3l 3eyl 3osloax jou op am asdI[le 3091100 8yl ISN 8M JI

*

LAl

‘ejeq 9seq a9yl St 1933TWS SwWeS oYyl WOIJ DI ejep
Mau 8y3 3ey3z 3ooloa am osdrT[o 3001I0DUT dY3 OSn am JI

Tt

*Gg = u 9sdITTd %66 P21a2au0) AT3091I0)

" »
R

* ) ’:'l:"..l y

>

<osdITTd $G6 P33IDAUOD
A13oaxaxoour

oo

"

e

s

g

d Nl
=

o
W

e A
,o‘t,"!.o . ’.o l‘&'

ele(Qg o9seqg -

Tt
Carls!

G  HJVYdD

i 'R A R a'h o h orn ats aih AN atd ol allh nhd ARA ok RatoAnt Sat Aet Sab Sat Aat Sa Sat Al Aot Sal Sl Sl Aol Sl Aal Sa kRN A S B B b Aok A el e St lne ANa f o Ria A% bl Ala Ata e i) q

IR s) IS SN B R "N p LR s P R e Lo A PO ...-. .-.n s . o o8 Lp Yy Y e .l
f- f-f 4 4 LA -\-.\..\.. .-\-\f—\. o 5 .J..u-ﬂa. -ﬁ- ) Nl Tt e b .— . KPR A Y4 ..r .-. .IA v - 4 I.--n .-fcf ..\-h-..-i..v\.-\-“-.v\fn-n . .\-'-- -.‘ .../.- .-. - -. .1,. . -s S ) .
'A “4 '. 1. .J\. v.u, \ 4 A. yci . .




‘B30 9seg U3TM pauTquod oIe
sosd111® pPa3iaauod K13D091100 pue AT30o®a1100ut usym (osdrrie
3uelINSaI) s3TNSdI 9Yyzx 93rIISNIIT g8 pue ‘; ‘g sydean

|Amxv asdr113

pP93I3AU0) AT3081300UT
$G66-06

Z X asd1rra ©

¢ ue3Tnsoy

9sdITId 356 eleq oseq

9 HJ4VYd

LA N T N )
SEASN S
2R I ]

<, -.-.. PN -J.n _p-.-u... -1.-I1)-.) .. ,-f--.-.--v.d. -
SRR @l N XXNXNAXT

BIFCE VLWL N




\‘F\. .
L

W
Zain
H [

[}

ATV

" an

d asdr114d
juejInsay
[ J

\ -\qio »

e
o,

)
&

af

Z(J) 9sdITld pP@3I3AUO)
$56-06

[\

" Y

.

NOTOTOr
Y

e

RO

Aty

i

9sdT11d 456 9Seg ej3

LY
\¢ o

nx o

L HdVYYD

2y

o4
- L}

208

()

[

L)

e

h.-.

x ¥ s o a_n s o e w . . ]
N-\\\\n‘\ PO AL L PR LT N e irPa Ny .. SRRy . P ALSAL gra a C  a PR AR IR

NENYS . RRRENN ARRRANN RXEXANE (IR KRB () I NI LY TR R AT Y Lttt o W

Sl g - - . - - - 4 A - - ~ - - - e A R Rap ) A - e, A Ed




osdTITTd %66 Nx juelTnsay
osdTIT1d 366 J Iue3ITNS3Y

8 Hd¥YD

P TR R e .- T s
el . - » .~ g L NENEN LI x, e e, - -
) ‘., \.\q\. \Mﬁ”-!.q [ .Jd —F(flﬂ-- \ Yy [ 'lu 2l '-. Jé‘-id.-l‘ﬂ - - R >



A ot ot o g 1 n i o i e e o e i A S an "l (i Nl Sh i S e i LA Sk 2ad A Al Al ek Sal it Al Bl bRl IR

APPENDIX

Cni-square vs. F test CONFIDENCE LEVEL Corversion
2 DECGREZS COF FREEDOM

A m—

CHI-SQUARE cut—-off values does not depend on the number of data points.

0% cut-off valus= 1.39
90% cut-off value= 4.61
5% cut-off value= 5.99
52% TO 5% cut-off ratio= 4.309 ELLIPSZ RADIUS RATIO= 2.075
Q%% TO 5% cut-off ratio= 1.299 ELLIPSE RADIUS RATIO= 1.139

5oz | 903 | %] 03| 0% | 503 | 9% |—|50 GI-F|0 cHI-F
SAPLE | CUTORT | CUTORF | CUTORF | CUTCRF | CUTCEF | RADIUS | RADIUS | —| RATIO | RATIO
175 |VALUE [VALUE |VALUE |RATIO |RATIO |RATIO |RATIO |—| RATIO | RATIO
3 3 59 | 399 | 133 | 4.030] 11.53] 2.007|—| 5.5555| 1.7614 A
¥ |2 18 |38 |19 | 2.1 u.38) 1.us2]—] 2.0998] 1.2748
5 | 1.762] 10.92] 19.1 | 10.83] 1.789] 3.292| 1.322|—| 1.5860] 1.1603
& | 1.655] 8.64 | 13.88| 8.381| 1.606] 2.895| 1.267|—] 1.3946] 1.1120
7 - | 1.503| 7.56 | 11.58] 7.206] 1.531] 2.691| 1.237{—| 1.2963{ 1.0833
8 |1.55 | 6.52 | 10.28] 6.589| 1.185| 2.567| 1.218|—| 1.2365| 1.0693
9 | 1.53u] 6.52 | 9.u48 | 6.179] 1.153] 2.485| 1.205|—]| 1.1975| 1.0579
10 | 1.50u] 6.22 | 8.92 | 5.930] 1.u34| 2.435| 1.197|—] 1.1731] 1.0507
1 1.403]| 6.02 | 8.52 | 5.687] 1.415] 2.384] 1.189|—| 1.1488] 1.0437
12 | 1.u86] s.8u | 8.2 | s.518] 1.u04] 2.3u9] 1.184]—| 1.1316] 1.0395
13 1.473] 5.72 | 7.9 | 5.385| 1.391] 2.320| 1.179]—| 1.1179{ 1.0350
14 1.47 | 5.62 | 7.78 | 5.292| 1.384] 2.300| 1.176]—] 1.1082| 1.0323
17 | 1.us2| s.u | 7.36 | 5.083] 1.362] 2.251] 1.167|—] 1.0845| 1.0243
22 | 1.435] 5.18 | 6.93 | 4.860 1.3u7| 2.204] 1.160|—| 1.0820{ 1.0184
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APPENDIX

Cni-square vs. F test CCNFIDENCE LEVEL Conversion
3 DEGREES COr FREZDOM

CC-SQUARE cut-off valuss doss not depend on the nurber of data points.
£3% cut-off value= 2.37
2% cut-off value= 6.25
5% cut-off value= 7.81
53% TO 95% cut-off ratio= 3.295 ELLIPSE RADIUS RATIO= 1.815
0% TO 5% cut-cff ratio= 1.249  ELLIPSE RADIUS RATIO= 1.117
50% % 5% 50% 0% 50% Q0% |— (50 GL-F|0 CGI-F
SAPLE | CUTCET |CUTCEF | QUTOFT | CUTCET | CUTCET | RADIUS | RADIUS [ ——| RATIO RATIO
S = VITUE | VALUE [ VALUE |RATIO |RATIO |RATIO |RATIO |—| RATIO RATIO
3 5.13 | 180.8] €48 126.3] 4.029} 11.23] 2.007|—| 6.1915] 1.7952
by 3.39 | 27.48{ 57.6 | 16.93| 2.095| L.122} 1.B47{—] 2.2708] 1.2954
5 3 16.17| 27.841 9.28 | 1.721| 3.046] 1.312{—} 1.6782| 1.1750
6 2.823( 12.57{ 19.77| 7.003| 1.572| 2.646] 1.254|—1| 1.4578] 1.1221
7 2.721| 10.86| 16.23| 5.954] 1.494] 2.4u42] 1.,222|—1 1.3454] 1.0938
8 2.653| 9.87 | 14.28| 5.372| 1.446] 2.317] 1.202|—| 1.2769| 1.0762
9 2.613( 9.21 | 13.05] 4.994] 1.416] 2.234[ 1.190{—| 1.2311| 1.0651
10 2.58 | 8.76 | 12.21 4.732| 1.393| 2.175{ 1.180(—] 1.1934} 1.0553
1 2.555| 8.43 | 11.58} 4.530| 1.373| 2.128] 1.172|—| 1.1725| 1.0487
12 2.5351 8.19 | 11.13] 4.390] 1.358] 2.095| 1.165|—| 1.1543| 1.0430
13 2.52 | 7.98 | 10.77| 4.273] 1.349| 2.067| 1.161|—] 1.1388] 1.03%95
. 14 2.505| 7.83 { 10.47] 4.179] 1.337] 2.044] 1.156j—] 1.1262] 1.0345
d 17 2.478| 7.47 | 9.87 | 3.983| 1.321{ 1.995{ 1.149]{—| 1.0994| 1.0285
n 22 2.448( 7.14 | 9.3 3.799| 1.302] 1.949} 1.141{—1] 1.0737| 1.0212
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