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: SEEM Submetrics

1.

Tier 1 Submetrics-----•..•_---------_.-,,---- ..'-,'----

Table c()nt~insa list ofTier I subm.etric..s.

Item No.
I. I
2. 2
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

Subl1ll!tric
oopMakeup :Re~onseTime - Manual

[LOOP Makeup - Response Time - Electronic
Acknowledgement.MessageTirneliness
Acknowledgement Message Completeness
I'~rcent Flow:IhroughServiceR~quests(petail)
Rejto<:t Interval
E~QTI"..Qr4,er.<:Qnfinnati,on Tim~liness

Firm OrderConfirmationand R'.iect Response Coml'leteness - Fully Mechanized

ercent Missed Installation Appointments:.Resale.pesjgll
Percent.Misse<iIn.st~llati".n.Al'p"intrn ents: lJ!'IE Loop andpoltC:"rn.l>in~ti"ns

ercent Missed Installation Appointments- lJ!'IE Loops
PercentMisse<i Installati"nAl'pointrnen.ts. : ...lJ!'I.Ii...~.J:).:'>~
ercent Missed Installation Appointments· UNE Line Sharing
ercent Missed Installation Appointments - Local IC Trunks

Average Completion Interval: Resale POTS
Average Completion Interval· Resale Design
Average COmPletion Interval-.UNE Loop and Port Combinations
Average Completion Interval - UNE Loops
Aye~ Com.Q!etionlnterval : lJ!'IIi xDSL
IAverage Completion Interval· UNE Line Sharing
IAvera.geC"mple!ionlnterv~l- Local ICTrunks
Loordinated Customer Conversions Interval - Unbundled Loops
~90rdinated Customer COi"!versions - Hot ~ut Timeliness P~r~~I1J~,i~h_ipjp.,!l:?!:y~L:- V~g_Loo~~

~oordinated Customer Conversions - Percent Provisioning Troubles Received within 7 days ofa COlT

"Ieted service order - UNE Loops
~o()perativeAcceptanc~ Testing: Percent of xDSL Loops Tested
Percent Provisioning Troubles within 30 days of Service Order Completion - Resale POTS
Percent ProvisionillgTroubles within 30 days of S~rvi"eOrde.rCornpletion:Resal".pesign
Percent Provisioning Troubles within 30 days of Service Order Completion - UNE Loop and Port
r, . .
\::Q~_Q_~_I)_~!ig!1.~

Percent Provisionin..!l Troubles within 30 days of Service Order Co.mpletion . UNE Loops

erc.ent Provisioning. Ir"l1bles\Vithin30<i~ys.ofServiceQrd~rCornpleti"ll:lJ!'IExJ:):'>~
PercentProvisionillgTroubleswithin 30 days of Service OrderCompletion:lJ!'IE Line Sharing

LNP:J)ercentMissedInstall~tionAppointrn~nts:LNI' . . ... .
LNP: Average Disconnect Timeliness Interval: LNP
Misse<i. Repair Appointments..:.R"salepQIS.
Missed Repair Apl'ointments:Resale Design



38. Missed Repair;\ppointlllent~ ..: ...lJ]\jELoop. ancl.J'0rtColllbinati().ns
39. Mjssed Repair Appointments: lJ]\jE Loops
40. Missed Repair Appointments:lJNExDSL
41. Miss~c1RepairAjlp()intlllents:lJ]\jl'ljneSharing

42. l\1issedRepair.Appointments - LocalIC Trunks
43. L ustolllerTroubleR~p()rt R~t~:Res~lePQI~

44. Lustomer Troubl~ R.el'().rtRa\e: Resale Design
45. ,,~st()lllerTrouble ..Rep()rtR.ate ..: ...lJNELoopand.P()rt .C:olllbinations
46. l'olIstomer Tro~ble .Rel'.ort Rate - UNE Loops
47. [Lust()lller Trouble ReportRate:lJNI' xI).~L-
48. r-customer Trouble Rejlort Rate: lJ]\jE Line Sharing
49. [L.ustolller Tro~bleReportRate:L-ocallC:.I~.n.l<s
50. [Maintenance Average Duration- Resale POTS
51. [Mainten""ce;\verageQ~r~ti(),,: .ResaleJ:)esjgll
52. [Ma.intenance Average Duration - UNELoop and Port Combinations
53. [Maintenance.;\vera.g~ p~r~ti()n :.lJ]\jELoops
54. [Maintenance Average Duration: UNE xQSL
55. [Maintenance ;\verageQ~ration:lJ]\jELine Sh~i"g

56. [MaintenanceAverageDuration - Local ICTru"ks
57. Percent Repeat Troubles within 30 days - Resale POTS
58. Percent Repeat Trou.bles within 30 days - Resale Design
59. lPercent Repe~tTroubles",ithin30 ..days:..lJ]\jELoop~ndportC:()1lll>i"ations
60. Percent Repeat Trou_bleswitlIin 30 days -lJ]\jE Loops
61. PercentRepeatTr()~l>I~s",ithi,,}Oclays:lJNExQSL-

62. PercentRe!'.eat Troubles within 30days - UNE Line Sharing
63. Percent Repeat Troubles within 30 days - Local IC Trunks
64. Invoice Acc1,lXa<:y
65. Mean Time to Deliver Invoices
66. lJs.a.gt: Data DeliverY;\cc~ra~y

67. runk Group Performance: CLECSpecific
68. Lollocation.Percent()fD~e[)atesMissed
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42. Misse<l RepairAppointlllel1ls:Resale[)~sign
43. Missed R,epair Appointments: UNJ: LoOp an<ll'ortCombinations
44. l'vIiss~.d ... RepairApPoiQl!nems:UNELOops
45. Missed Repair Appointments: UNE xDSL
46. Miss~dR,epair Appointlllents:UNF:LineSharing
47. Missed R"l'air Appointlllents: Local IC Trunks
48. \custOlller TroubleR,eport R.ate:R.~salePQIS
49. Lustomer Trouble Report Rate:.R.esale Design
50. Lustomer IroulJleR.eportR.~te: IJNELoop~<1 P{jrtColllbinatiolls
51. ',customer Trouble Report Rate :UNE Loops
52 Lustolller Ir{j{jbleR,ep{jrt R~te:IJNF:xpSL
53. ustomer Trouble Report Rate - UNE Line Sharing
54. Lust{jlller IroubleRep{jrtR,ate:l,ocalIc: [f{)nl<s
55. Maintenance Aver~e Duration: Resale PQTS
56. l'vIainteQ~ceAyerage .. (){jrati{jQ:Resale[)esign
57. Maintenance Average Duration - UNE Loop~nd Port Combinations
58. Maintenance Average Duration - UNE Loop.'
59. Maintenance Average Duration - UNE xDSL
60. MaintenanceAve@ge Duration - UNE LineSharing
61. l\1~iQt~Q~nce Average [){jration:L{jcalICIf{)nks
62. lPercelltR,epe~t [r{jubles.",ithin 30 days - Resale POTS
63. Il'erc~QtRepe.~t.Ir()ubl~s ..witl1in}O<lays:Resale[)esigQ
64. lPercentR"l'eat Troubleswithin 30 days - UNE LO()jJ~ndl'ortc:olllbinations

65. IPerce.nt.R.~pe~t Ir{jubl~s",itbi{)}O<l~Ys :UNF:..l,OOps
66. lPercent.R."l'eat Troubles ",ithin 30 days - UNE xDSL
67. IPercem..Repe~tIr{j{j"le.s ..",itl1.i{).3QA~ys ...: ...IJN.F:.l,ineSharing
68. lPercent Repeat Troubleswithin30 days - LocalICTrunks

70. Mean Time to Deliver Invoices
71. IUsage Data Delivery Accuracy
72. If{)nk(Jroujl Perfonnance:Aggregate
73. ',coll{j~ationI'~r~~nt.or(){je()~t~sl'vlissed

74. Timeliness ofChanQe ManaQement Notices
75. imelinessof Documents Associated with Change
76. ServiceOrder Accuracy :ResaleResidence
77. Service Order Accuracy - Resale Business
78. Service Order Accuracy - Resale Design
79. ~eryiceQr<lerA~c{jracY:UNF:~pe~ials (()esign)
80. Service Order Accuracy UNE (Non:design)
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Tier 3 Submetrics

Table Tier 3 Submetrics (Continued)

It!lm No.
11.
22.

Ii!lr..:l.§!!~.I\II.etric:s
Percent Missed Installation Appointments - Resale POTS
Percent [Missed Installation ~intments , Resale Design
3 PercentMissedInstallationApP2i~tlllents,lJ!'IELoOp

4 ercent Missed InstallationAJlpointments - UNE Loop & Port Combo
5 Percent [Missed Install~.tiol' ..ApP2intlllents,lJ!'IE."J:)~.le .. {APSL,IiJ:)SleLIJ(;LJ
6 ercentMissed Install~tion Appointments - UNE lei~e~haring

7 Percent [Missed. Installation...ApP2i~tm~nts,Interconn~c!io~.TrtI~l<~
8 V\verage COlllPletion Im~rval{QCI) & Order Completio~Jnterval Distribution - Resale POTS
9 AverageColllpl etionInterval {Qq).IJr,...QrderColllpletionIntervaLPi~tril>lltio~,.R~~~I~'pesign
10 A_v.er"ge Completi'JllJnterval (Oc:::D & Order(;ompletion Interval Distributio~_: UliEJ,ooplJr,)'.or

Combo
I I Average(;omJlletionlntervaI(Q(;I)IJr,Qrder C2Illpl~tio~IntervalJ:)istribllti2n,..IJNE:xPSIe{APSh

1iJ:)~L,IJ(;Ie)

12 IAveraze.Completion Interval{OCI) & Order CompletionInterval Distribution - UNE Line Sharin
13 lAyeraze.(;olllpletion..Interval CQCI)IJr,Qrd"r(;olllpletion..Interval..Qistribution,Interconnecti2~I. :ll~k.s.

14 ~jssed Repair Appointments - Resale POTS
15 ~issed Repair Appoi~tme~ts ,R"salepesign
16 ll\1issed Repair ApP2intlllents, UNE Loop + Port Combo
17 ll\1i~sedRepairAppointlll"nts,UNJO:leo2Ps

18 ~jssedReJl<lir AIJpointm"nts - UNExpSle
19 [MissedRepairAppointlllents'IJNELineSllari~g

20 [Miss~d .. RepairAppointments ,Interconnectio.~ IrtI~.I<.s

2lnyoiceAcc.uracy
22 [MeallTillleTo peliver Invoices
23 [rtI~I<Qroujl ..Perfonnance:.Aggregate
24 ~ollocationPercentofPlle_patesMis~,,<i

25 [Ijm.elinessof Change Man.<l,gement Notices
26 rrillleliness.ofDoculllentsAssociatedwith.(;Il~ng"

.L



E-xflibit-AJV..6 I

Statistical Properties and Definitions

Statistical Methods for BellSouth Performance Measure
Analysis

l. ~,-NecessaryProperties for a Test Methodology

The statistical process for testing if competing local exchange carriers (CLECs) customers are
being treat equally with BellSouth (BST) customers involves more than just a mathematical
formula. Three key elements need to be considered before an appropriate decision process can be
developed. These are

the type of data,
the type of comparison, and
the type of performance measure.

Once these elements are determined a test methodology should be developed that complies with
the following properties.

•~·Joi](t!t()J,i](~C::.()'!1P.l!Fi~()Il_S.Like,to,LikeC'omparisons::: When possible, data should
be compared at appropriate levels, e.g. wire center, time of month, dispatched, and
residential, new orders. The testing process should:

Identify variables that may affect the performance measure.
Record these important confounding covariates.

Adjust for the observed covariates in order to remove potential biases and
to make the CLEC and the ILEC units as comparable as possible.

possible.

.Aggr~ateLeyei Test gtatistic. Aggregate Level Test Statistic Each performance
measure of interest should be summarized by one overall test statistic giving the decision
maker a rule that determines whether a statistically significant difference exists. The test
statistic should have the following properties.

The method should provide a single overall index, on a standard scale.
If entries in comparison cells are exactly proportional over a covariate, the
aggregated index should be very nearly the same as if comparisons on the covariate
had not been done.
The contribution of each comparison cell should depend on the number of
observations in the cell.
Cancellation between comparison cells should be limited.

The index should be a continuous function of the observations.

observations.
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I!roduction Mode Process. Production Mode Process - The decision system must be
~ . -_. __ ..__._---_.__.__ - •........ _-----_._-

developed so that it does not require intermediate manual intervention, i.e. the process
must be a "black box."

Calculations are well defined for possible eventualities.
The decision process is an algorithm that needs no manual intervention.
Results should be arrived at in a timely manner.
The system must recognize that resources are needed for other performance measure
related processes that also must be run in a timely manner.

The system should be auditable, and adjustable over time.

time.

=LJ~al!l"ll)iI:ig.1ialancing::: The testing methodology should balance Type I and Type II
Error probabilities.

P(Type I Error) ~ P(Type II Error) for well defined null and alternative hypotheses.
The formula for a test's balancing critical value should be simple enough to calculate
using standard mathematical functions, Le. one should avoid methods that require
computationally intensive techniques.
Little to tto information beyond the null hypothesis, the alternative hypothesis, and
the number of observations should be required for calculating the balancing critical
value.

. -TriRlRli"g. Trimming ofTri",,,,ing:::RernoviQg extreme observations from BeliSouth and CLEC
distributions is needed in order to ensure that a fair comparison is made between perfonnance measures.
Three conditions are needed to accomplish this goal. These are:

Trimming should be based on a general rule that can be used in a production setting.

Trimmed observations should not simply be discarded; they need to be examined and
possibly used in the final decision making process.

Trimming should only be used on performance measures that are sensitive to
"outliers."

Measurement Types

The performance measures that will undergo testing are offour types:

means
proportions,
rates, and
ratio

•

While all four have similar characteristics, proportions and rates are derived from count data while
means and ratios are derived from interval measurements.

1. IL-Testing Methodology - The Truncated Z

Many covariates are chosen in order to provide deep comparison levels. In each comparison cell, a
Z statistic is calculated. The form of the Z statistic may vary depending on the performance
measure, but it should be distributed approximately as a standard normal, with mean zero and
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variance equal to one. Assuming that the test statistic is derived so that it is negative when the
perfonnance for the CLEC is worse than for the ILEC, a positive truncation is done - i.e. if the
result is negative it is left alone, if the result is positive it is changed to zero. A weighted average
of the truncated statistics is calculated where a cell weight depends on the volume ofBST and
CLEC orders in the cell. The weighted average is re-centered by the theoretical mean of a
truncated distribution, and this is divided by the standard error of the weighted average. The
standard error is computed assuming a fixed effects model.

Proportion Measures

For performance measures that are calculated as a proportion, in each adjustment cell, the
truncated Z and the moments for the truncated Z can be calculated in a direct manner. In
adjustment cells where proportions are not close to zero or one, and where the sample sizes are
reasonably large, a normal approximation can be used. In this case, the moments for the truncated
Z come directly from properties of the standard nonnal distribution. Ifthe nonnal approximation
is not appropriate, then the Z statistic is calculated from the hypergeometric distribution. In this
case, the moments of the truncated Z are calculated exactly using the hypergeometric probabilities.

Rate Measures

The truncated Z methodology for rate measures has the same general structure for calculating the
Z in each cell as proportion measures. For a rate measure, there are a fixed number of circuits or
units for the CLEC, n2j and a fixed number of units for BST, nlj' Suppose that the perfonnance
measure is a "trouble rate." The modeling assumption is that the occurrence ofa trouble is
independent between units and the number of troubles in n circuits follows a Poisson distribution

with mean +n~ where +2-, is the probability of a trouble in I circuit and n is the number of
circuits.

In an adjustment cell, if the number of CLEC troubles is greater than 15 and the number of BST
troubles is greater than 15, then the Z test is calculated using the nonnal approximation to the
Poisson. In this case, the moments of the truncated Z come directly from properties of the standard
nonnal distribution. Otherwise, if there are very few troubles, the number ofCLEC troubles can be
modeled using a binomial distribution with n equal to the total number of troubles (CLEC plus
BST troubles.) In this case, the moments for the truncated Z are calculated explicitly using the
binomial distribution.

Mean Measures

For mean measures, an adjusted 1"1" statistic is calculated for each like-to-like cell which has at
least 7 BST and 7 CLEC transactions. A pemmtation test is used when one or both of the BST and
CLEC sample sizes is less than 6. Both the adjusted l"t" statistic and the pennutation calculation
are described in ll!e·le.mnicaL"ppendix,
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appendix.

Ratio Measures

Rules will be given for computing a cell test statistic for a ratio measure, however, the current plan
for measures in this category, namely billing accuracy, does not call for the use of a Z parity
statistic.

-I
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Statistical Formulas and Technical Description

We start by assuming that any necessary trimming I of the data is complete, and that the data are
disaggregated so that comparisons are made within appropriate classes or adjustment cells that define
"like" observations.

1. Notation and Exact Testing Distributions
Below, we have detailed the basic notation for the construction of the truncated z statistic. In what
follows the word "cell" should be taken to mean a like-to-like comparison cell that has both one
(or more) [LEC observation and one (or more) CLEC observation.

---1,= the total nUmOOro[-{)cctlpi@d c@lls
L ~ th_etotai numberofocf.ul'ied cells

j-~ 1, ... ,L; an i~fur the c@lls
J.~ 1,.",L; anindexforthe cells

--nlj= thenumbet-.ef.lLEG.transactiOIl& in c@ll j
n Ij ~ thenuJnber of lLEC transactions incellj

. ·····n2j= thenlll'llb€rofGLEC·transootioHs-in.cellt
n2j ~ the number of <:LECrr".ns~ctionsin cell j

. nj~ the totallllll11OOr transactions in c@ll j ;lljj~.ll£j
nJ~ the totalnul1lb"rtrans~ctionsincell j; nlj+ n2j

Xljk= individual ILEG transactions in c@ll j; k I, ... ,l4j

Xljk ~ individual [LE:<:_t[~nSllf!ionsjn_cellj; k ~ i, ...,nlj

XN -= individual GLEG transactiOfl&.in c@ll j; k I, ... , I12j
X2jk~ . individual.CLEC transaction~incellj;k~J",.,n2j

- ¥jk ... = individual transaction (both ILEG-and-GbEG) in c@ll j

(j)-lH~ the inverse ofth@ cumulativ@ standard normal distribution function
Yjk ~ individualtransaction(bothILEC and <:LE:C) in cellj

1< -I....,h

1<-h +L ...•h

<1>-1 (,-,) ~ thejnverse of the cUJnulative standarclnQnnaldistrlbutio'!!uncti(}11

When it is determined that a measure should be trimmed, a trimming rule that is easy to
implement in a production setting is:

.. -------4Q---....- .-_·--·..---....---R"viw<l-I2~hlIO+---f---
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For Mean Performance Measures the following additional notation is needed.

x---~
'J

of cell j

x -.-
2j

n of cell

s-r.f- ---
ce in c

2
~7-7 ... 

-1.
nee III C

fYjk+~

{yjk]

The--GbEG samplll milan of Gilil j

The-IbEGsample-varianGeinGellj

'fReebEG sample varianGe in Gell j

arandom-sampie--of-size-u2j"fromthe.-set-·of ¥JI" .. , ¥J' j ;-k-·=·-l;·.··.·-.·;ll2j

a random saInple of size _n2jfr."Il! th-".Set of
Y . .Y

Mj
1~J
Thetotalnumbergf distinctpairs ofsarnples()f ~iz~nljandn2j;

-(: )

The exact parity test is the permutation test based on the "modified Z""modified Z:' statistic.
For large samples, we can avoid permutation calculations since this statistic will be nonnal (or
Student's t) to a good approximation. For small samples, where we cannot avoid permutation
calculations, we have found that the difference between "modifilld Z'~"Inodifi~d:f': and the

textbook "pooIe4··Z""pooled:f" is negligible. We therefore propose to use the permutation test
based on pooled Z for small samples. This decision speeds up the permutation computations
considerably, because for each permutation we need only compute the sum of the CLEC sample
values, and not the pooled statistic itself.

A permutation probability mass function distribution for cell j, based on the "pooled Z" can be
written as

._- ~------40



~tf=P(.E-YJ,,=t)
k

the number ofsamples that sum

Mj

E;xhiDitAJ-V-6 I

CPM(t) = P(LY :S t) = the numbe r of!<Imrie s with sun
M

and the corresponding cumulative permutation distribution is

CPM(t)=P(.E*"'~t+=~~: number ofsamples with sum < t
k M j

--40---- ----------------Ro"isod 121+210-1-+----__
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For Proportion Performance Measures the following notation is defiood
defined

alj
alj~

= :rhenumber ofILEC cases possessing anattribute ofinterest-inooll-j
The nUITlIJ",-()[IL'E'<::cases posse,-~n.K-~n~ttribute<>f interest in_"ellj

:rhenumberofGLEG cases-possessin~interest-inooU-:t

ThenumberofCLE'<::c_ase~poss~~singan attribute of interest in cellj

aj----~ :rile numberof£ases-possessing an attribute of interest in cell j; alj~j
aJ The..nulTlberofcases possessi(jg an .attribute()fint"resti(j.c."llj;~1j+!i2j

The exact distribution for a parity test is the hypergeometric distribution_ The hypergeometric
probability mass function distribution for cell j is

o

and the cumulative hypergeometric distribution is

o

otherwise

x < max(O,a j - n,)
,

G-HGW=--P-(H-~-J0-= - -E-~IHIGGif(hh)b,--iffinRlIJx'tf(-GOot,Rl-cj --fHto2J,i)~<rl)~{<5-flffiCliiffiH(flIRG
J

,cI1H""j+)'
h=max(O,3j-n1j)

CHG(x) =P(H:::; X) =

o

1

HG(ht

X <max(O,a -n )

max(O,a - n ):::; x:::; min(a

x>min(a ,n )

-~--40 --...------ ---- ------R0¥isM-WWOj 1- _
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For Rate Measures, the notation needed is defined as

b+(= +OO-tIUmber oflLEGbase elements in cell j
b Ij The numberof)Lr;CbaseelelTIentsjncellj

b2j~ The number of-GLEC base elements in ce4j
b2j The.numberofC:LECbase ..e.lements.. incellj

bj = The..total.numoorofbase.e!ements.in-ceU.j;elj+·b2j
bj Thetotal~l!lllber of base_e1ementsjn cell Lb I j+ b2j

r ..~ ThelLEC sample fille.4 cell j; I4jAJJj
Ij

f ce

ofc

%~ The relative proportion oflLEC elements for cell j; h1jAJj
ell The relative proportionofILECelelllentsfor cellj;bljibj

The exact distribution for a parity test is the binomial distribution. The binomial probability mass
function distribution for cell j is

o

and the cumulative binomial distribution is

o

{;BNfx)=P{B~x}-=

k=O

1

a
CBN(x)= P(B~ x) = LBN(k),•.

1

··--40

otherw

x<o

X<I

x>

.._-_..-- .....---.-.-----... Rovisod 12q~----
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For Ratio Perfonnance Measures the following additional notation is needed.

Uljk ~

U2jk ~

oft

additional quantity of interest of an individual ILEG transaction in cell j; k 
~,---nlj

additional quantity of int<,restof an individual Il,EC tra~sactionin.cellj;k~J,... ,nlj

additional quantity of interest of an individual GLEe transaction in cell j; k 
!,=,11Jj

aclditional.quantity. of interest ofan inclividual. C:LEC:.tr~nsactioni~ ...c.ellj;k~J" ",n2j

tHe-IbEG (I l}-m GLEG (i - 2) ratio of the total additional quantity of

inter@5t-te-the-base transaction total in cell-~~) J;jk L:bXijk
k r k

1. Calculating the Truncated Z

The general methodology for calculating an aggregate level test statistic is outlined below.

hCalculate celh\'eights, Wj. Cell Weights (Wj}

A weight based on the number of transactions is used so that a cell, which has a larger number of
transactions. has a larger weight. The actual weight formulae will depend on the type of measure.

Mean or Ratio Measure

Proportion Measure

---- --40- RO'lisod 12Q210j !------_.



W=tb
b

Rate Measure

E}(fHbitAJV-6 I
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c;aJ(;~late a ZY~~!L~) for e~(;h Cell

:1.10 each cell, calculate a Zr"alue, Zv-A Z statistic with mean 0 and variance I is needed
for each cell.

IfWj ~ 0, set Zj ~ o.
Otherwise, the actual Z statistic calculation depends on the type of performance measure.

Mean Measure

where a is determine(j by the following algorithm.

Ifmin(nlj, n2j) > 6, then detennine ~g as
P(t <

njj I

that is, a is the probability that a t random variable with n Ij - 1 degrees of freedom, is less than

where

-3~nIP2PJ
"" n ""__n___ _ n ••••••••••

g(n1j + 2n'J)

otherwise

..~- ---40- ---- - .._--._- .-R<AA~j.J/w.-+----..-



x 
t =;-r:

s "'-

t

where

= -3£
g(n +
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and g is the median value of all values of

with

n >n

with-.Urr>Ujq· for all values ofI nJq is the 3 quartile of all values of n lj

Note, that tj is the "modified Z" statistic. The statistic Tj is a "modified Z" corrected for the
skewness of the ILEC data.

a}· MJ "'W 1,000 (the total number of distinct pairs of samples of size nIj and n2j is 1,000 or
less).

Calculate the sample sum for all possible samples of size n2j.
Rank the sample sums from smallest to largest. Ties are dealt by using average
ranks.
Let Ro be the rank of the observed sample sum with respect all the sample sums.

a
M

b) Mj > 1,000

Draw a random sample of 1,000 sample sums from the permutation distribution.
Add the observed sample sum to the list There are a total of 100 I sample sums.
Rank the sample sums from smallest to largest Ties are dealt by using average
ranks.
Let Ro be the rank of the observed sample sum with respect all the sample sums.

eJ; 1
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Proportion Measure

ll- a,- -ll,- aZ = J J J J

- J__ _ IlrJ-ll2j <l-J+I+;-- aTf--

II -1
J
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Rate Measure

n 1j - n j

~nJ qj(l-

Ratio Measure

._----- ---- - -------

LU .-2R LJ:U X )+R ~
= --"---------:X,;-,--,C-n--""""l,.,...)-----'

oh- Obtain a trDn£ated Z "aiDe fur ea£h £ell, -6j-~-To limit the amount ofcancellation

that takes place between cell results during aggregation, cells whose results suggest possible
favoritism are left alone. Othetwise the cell statistic is set to zero. This means that positive
equivalent Z values are set to 0, and negative values are left alone. Mathematically, this is written
as

Zj=min(O,Z,},
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Calculate the Theoretical Mean and Variance
2:cCalculate the theoretical mean and variance of the truncated statistic under the null hypothesis
of parity,

and

EfzjfHo+and-¥a!'fzjtHo+, ·lnorder··to,T() compensate for the truncation in step 3, an

aggregated, weighted sum of the ·Z~-Z·j will need to be centered and scaled properly so that the

final aggregate statistic follows a standard normal distribution.

. lfWj ~ 0, then no evidence of favoritism is contained in the cell. The formulae for
c~J~!JI.'!_HlJ,g

min(a

min(n

calculating -EfZj·+Ho}and-YM(-q+Ho-}Gannot be used. Set both equal to O.

.•_e Ifmin(nlj, n2j) > 6 for a mean measure,

(1 ='"\
- -for Jp~oportion measure,
,n »15an

for a rate measure, or nIj and n2j are large for a ratio measure then

1
cEE+,(Zbej+!flHlno)t=--~;==-; and

'J2n'

.11
VarfZrjH6}='2-2n·'

E(Z IH )=-

and

1
Var(Z IH) ='2

.Otherwise, determine the total number of values for ·Zj·"':lJ. Let Zji and 6ji , denote the

values of~-:lJ and the probabilities of observing each value, respectively.
J
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and

Var(Z IH.)= L6 z -[E(Z I

The actual values of the z's and 6's depends on the type of measure.

Mean Measure

N=min(M,I,OOO), i=I, ... ,N
J
.

.I .I

zJi=otllit1JO'(I>-lil_~~~JL_\\,h~r~~i is the rank of sample s

I
8=

J N
J

Proportion Measure

n j l-n1j a j= mill O,----r=:b=~o==b=~
.. ll,]llj]··ftrtllr-aj)···

n -I
.I

r

i =max(O,a j - n'j)" .. ,min(a j

Rate Measure

z_.I_i _=_IIltn-+-o_'-dJIT:~-ftJ:fn+j~ ..

r ,
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