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UNITMYX
Th. apr.deh_ c:alcula.."'al* Una.nd balanced llOIllOQ. X-fador ......... "'a T8 X- Factor
Owrt I'lXl cabJllta tleper In X.gI\w1b~.m
W1dhg aMOU III'" tclm n-d. Owrt I'lXl 8IID ClIbJlN8 en~ co.,. Wlitti1
......d.d.~mbellnClld liDIlIl ctwt
OwrtllFXl caa.... tt.belln:ed
.50 X.gI\w1~ QJMOU ... Il. nA'1gco. rete 110m Owrt I'lXl, .-d.,.
ace tclm Own IflXl. -

TRENOLINE ESTIMATES
Inu111I8lIDn

meN> Fecbs (lJM()U TSJMOU ToISW/MOU Q. MOU,l.h. Q.R... Q.MOU llbLh_ TS Rev rsMOU

III 1.0CIl0 .034IIM 10.0271117 to.0828OlI uum 17,407.332 212,0lII._ 112.807._ 1a.1I711.121l 2C2.lIIlO.1111
32 1.llSJ3 .033277 to.027M 1O.0lIlIIlIII I.'" 17,717,014 23t ,1103,2111 11l1,l1l13,_ M,210.lI4lI ZII.4II1,M
1IO t.lICIDO 1O.0:ntM to.02lI8lID 10.0lIl122 2.1_ "'1117,_ 2112,414.1" 122,2411,_ 17,0311,217 2lKI,lICl7._

All 1.ll111O .02IlICI! 1O.02lIll2II 1O.0lllI1Sl 2.2723lI1 _lI22,424 2111.1103,_ 1.,CIlICI,111ll 17,72e,ll74 2lIt ,210,121
110 1.37110 .027841 1O.02lI012 to.oe3U1 2.431124 _1177,2711 3ZI,444,3CIl 13l,3lIlI,llCIl IlI.CIlI3,II27 333.0lIl,18:1

ACTUA.S
Una4uatad Una4ultad ACbal

meN) Q.R... a.CAIN L.... a.ce

III 17,141,lI22 12.4114,_ 113,3111,244 '1.113
32 IlI,04lI,472 I3.lI4lI,CMlI 1111.0113,. 12.112
1IO 1Cl,22O,317 ....CIlI3.117l1 121 ,lIlI4.374 13.13

All _Il2II,3IM 1O,1I711.Cl2O 1.,432.0111 13.74
110 _CIlI3.314 ee.0lIII,CI04 1:D,OOlI.7C1l 13.110

c.lculMlcn of Irnal 0wQe h GNPPl
Change Eallmldlld

GNPPI hGNPPI GNP-PI
4Ql83 W.II
4QfI4 231.1 0.0417
4QfI4 110 1011.3
4QfI5 113.' O.o:MO 113.3 0.03S1
2QIH 114.7 1111.3
2Q/87 111.11 0.0340 1111.11 0.03S1
3Q117 1111.7 lao.1I
3QII 1M.' 0.0434 lM.1I 0.03S1
4QfII 1•.2 1•.0
4QIlI 131.4 0.0412 130.11 0.03S1

NINJA. fACTORS

Ow'g.
PERIOD hGNPPl g-fIcD

1 3.11121" 11.1812'1'
2 3.11121" 11.1812'1'
3 3.11121" 11.1812'1'
4 3.11121" 11.1812'1'
II 3.11121" 11.1812'1'

~~



CHARTPLXl

1 ClX-FACTOR 4.0%
2 BegInnIng ClJ,AOU late hom trend $0.03482
3 Ending ClAttoo Rate Irom b8nd $0.02784
4 ending ClAttoo Rate lor Choeen X $0.02843
5 Delta for Ending CLMOU $0.00141
8 % Detta 5.00%
7
8 PAAlMETERS
9 Growlh In ClMOU 8.5893%

10 Growlh In SUbllcrberU~ 3.2303%
11 GrowlhInMoo/Une:g-factlr 5.1912%
12
13 CAlCULAll0NS
14 Period 2 Period 3 Period 4 Period 5 Period 8
15 8/85 - 5/88 7/M- 0/87 1988 4/f118 - 12189 71tO - 0191
18 Step 1: Faclorl
17 GNP-A percent change 3.8% 3.0% 3.8% 3.8% 3.8%
18 Cl X- Factor 4.0% 4.0% 4.0% 4.0% 4.0%
19 g-factor 6.19% 6.1n 5.19% 5.1n 5.19"
20 Annuallzatlon Factor 1.000 1.083 1.600 1.126 1.376
21 Step 2: calculating CIAttOU(I) from Pel
22 CLJJJOU (t-l) NA $0.034824 $0.032809 $0.030310 $0.028497
23 PO (t-l) NA 100.00 94.23 80.79 81.00
24 1 + % ctwIge In Pel NA 94.23% 92.10% 94.02% 92.74%
25 PO (I) 100.00 94.23 80.79 81.00 76.87
28ClJ,AOO (0 $0.034824 $0.032809 $0.030310 $0.028497 $0.028427
27 Step 3: calc of SlCMOU(1)
28 Monthly SlC $1.83 $2.02 $3.13 $3.74 $3.00
29 CLMOO per line per month 167.0 106.8 178.9 1•.4 203.0
30 lJIgged ClMoolllnelmonth * (1 +g) 157.0 1811.8 178.9 1•.4 203.0
31 SlCIt'OU(t $0.011841 $0.015793 $0.017478 $0.018769 $0.018730
32 Step 4: Calc CCl Rate $0.023283 $0.017117 $0.012836 $0.000738 $0.007.7
33
34
36 CHARTTS
30
37 TSX-FACTOR 4.0%
38 BegInning TSIt'oo late from b8nd $0.027977
39 Ending TSIt'oo Rate from trend $0.020012
40 Ending TSIt'OU Rate for Choe8l X $0.027381
41 Delta for ending TSIt'OU ($0.001388)
42'" Detta -5.206'"
43
44
46 CAlCULAll0NS Period 2 Period 3 Period 4 Period 6 Period 8
48 8/85 - 6/88 7/80 - 0/87 1988 4/.- 12189 7180 - 8/91
47 Step 1: Factors
48 Annuallzatlon Factor 1.000 1.083 1.600 1.126 1.376
48 GNP- A Percentage Change 3.8% 3.8% 3.8% 3.8% 3.8%
60 TS X- Factlr 4.0% 4.0% 4.0% 4.0% 4.0%
61 Step 2: calculate Ts,t.40U
62 TS....OU (1-1) NA $0.027977 $0.027849 $0.027872 $0.027641
63 PO (t-l) NA 100.00 •.54 88.91 88.44
64 1 + % Ctwlge In PCI NA 119.642% 99.307% •.626% 119.419%
55 PO (I) 100.00 119.54 98.91 98.44 97.87
58 T6,f.tOU (I) $0.027977 $0.027849 $0.027872 $0.027541 $0.027381



CHAATBFXl

1 a...X-Facta 5.0%
2 Beglnlng a...jMJU rate tom "end $000492
3 ending CQ.JMOU ABtelrom PLX1 Non-U111Bry $O.Q0811
4 ending CQ.JMOU ra1B for chosen X $O.Q0812
5 DeI1B fa Ending O-jMOU CSO·OOOOO)
6'1.081. -OM'!(,
7
8 PARAMETERS
9 Q'owf1ln a. MOO 8.5893%

10 Q'owflln fi.dJsalb8" LInes 32303%
11 Q'owtlln hMJU,4...lne: g-men 5.1912%
12
13 CIt.CUATI~S
14 Period 2 Period 3 Period 4 Period 5 Period 6
15 6/85 - 5/B6 1/B6 - 6/£I1 1181 4189 - 12J89 1/fXj - 6~1

16 Step 1: FacUs
17 GN' -PI percent change 3.6% 3.6% 3.6% 3.6% 3.6%
18 a... X-Facta 5.0% 5.Mt 5.0% 5.Mt 5.Mt
19 'I-factor 5.19% 5.19% 5.19% 5.19% 5.19%
20 AnlUllzaUon Facta 1000 1D83 11500 1.125 1.375
21 Step 2: calwlalng Q.JMOU(t) tom PCI
22 Q...JM)U (t-1) NA $0004924 $OD33443 $0001497 $0030111
23 PCI (l-1) NA 100.00 95.76 80.19 8622
24 1 + 'I. Change In PCI NA 95.78% 94.18% 95.80% 94.65"
25 PCI (t) 100.00 95.76 80.19 8622 81.61
26 Q...JM)U(Q $0034924 $OD33443 $0001497 $01>30111 $O.D28500
27 Step 3: calc or S.CJMJU(l)
28 Maltdy S.C $1.83 ~JJ2 $3.13 $3.74 $3.80
29 CL MOU per In. per month 157.0 185B t789 189A 203.0
30 Lagged a.. MCl.Jjllne/month * (1 +(i.2) 157.0 16tA 172.3 184.1 1962
31 9.C,IMOlJ(t) $0.011841 $0.018226 $0.0181<43 $O.D20322 $0.019384
32 Step 4: calc Ca. As. $O.D23283 $0.017218 $0.013353 $O.Q08789 $O.D09116
33
34
35 CHAATTS
36
37 TS X-FACTOA 5.0%
38 Beginning TSJMOU ra. from ..end $OIJ27977
39 Ending TSJM(1J As. tom .end $O.D26012
40 Ending TS/MaJ As. for Chosen X $O.D26007
41 Della fa Endlng TS/MOU $OD00004

42" Delta 0.018%
<43
44
45 CIt.CUATI~S Period 2 Period 3 Period 4 PeriodS Period 6
46 6/85 - 5186 7186 - 6/87 1988 4/89 - 12/89 7/90 - 6191
47 Step 1: FacDs
48 AnnuaUzaUon Facta 1000 1D83 1.500 1.125 1.375
49 GN'-PI PercenBge Clange 3.6% 3.6% 3.6% 3.6% 3.6%
50 TSX-Faeta 5.0% 5.0% 5.0% 5.Mt 5.0%
51 Step 2: c&II1IIB1B TSjMJU
52 TS/MClJ (t-1) NA $O.D27977 $O.D27545 $O.D26958 $O.D26526
53 PCI (t-l) NA 100.00 98A6 96.36 94.61
54 1 +.. Change In PCI NA 98.456'l' 97.869'J(, 98.391% 98.D45%
55 PCI (t) 100.00 98.46 96.36 94B1 92.96
56 TS/MOJ (t) $O.D27977 $O.D27545 $OD26958 $OD26526 $OD2fJOO7



Bellnfanlle-UNlIk'l
C:'c>Clpattlllt
March 28, 111115

NON-lJIIITARY X
Thle lIPr-tIhMl Cllcu-. the p. lin. and balanced !iOIl5O a. X-factlr .. well .. the TS X-Factlr
Clart PLX1 CIIlcuIa. thep. lin. X, glltan beginning and
ending CUMOU... lIom trend. Chart PLX1 alao CIIcu-. an anctng CCl ..lie, which
Ie naadad ..~ut t:l balanced !iOIl5O chart.
Clart BfX1 Cllcu-' the balanced
60160)(, gIoM1baghTg CLMOU r...~OCLrahom O'IIrtPLXl, Ifld tl.
SUAhom 0'I1rt PLX1.

TREND UNE ESTIMATES

~

TREND

111
32
110

83.5
80

ACTUAlS

TREND

111
32
110

83.5
80

CllaJatlond IrnJIl 0'18'11.'" GNPPI

hTulllDtlan
FectDlS CLMOU TSJMQU TotSW/MOU CLMOUJ\..h. CLR.... CLMOU SlbL..,. TSR.... TSMOU

1.0000 1O.0:M824 $O.0278n 1O.0lI2ll0ll $1.1183517 $7,407,312 212,0118,562 112,1lO7,l1llO $5,875,125 202,860.eeo
1.0133 1O.m32n $0.027548 1O.0Il0I66 11.lI8ll88ll $7,717,ll84 231,llO3'- 118,1i53,885 .,210,548 Z!5,481,548
1.11000 10.031124 1O.028llIl0 10.0118122 12. 148l1l18 M,187,_ .,414,1117 122,248_ 17,038,317 28O,1I87,1lOll
1.12l1O 1O.02lllI02 1O.02852lI 10.0118153 12.272381 M,522,424 287,llO3,11l1l1 128,lIll8,158 17,728,874 281 ,2eo,121
1.37110 10.027841 1O.02e012 10.0631137 S2.43ll124 SII,lIn,275 322,444,300 132,3611,585 SII,lI83,llIi!7 333,088,11lO

Una$lnd UradJu.lIlId ActuIII
ClAaiv SLCAaiv Linea SLC.

$7,141,llIi!2 S2,484,lI58 113,318~44 $1.83
M,048,472 S3,848,ll4ll 118,083_ 12.82
M,22O,317 14,1183,8711 121,854,374 13.13
.,528,3114 $5,878,llIi!O 128,432,ll81 13.74
M,lI83,314 te,OlIlI,CIM 133,00II,705 I3.1lO

~ EatmMld
GNPPI hGNPPI <H'-PI

4Q/l3 227.8
4Q1I4 237.1 0.0417

8.5 4Q1I4 110 1011.3
18.5 4Q1I5 113.8 0.0345 113.3 0.0381

24.5 :!aliI 114.7 115.3

38.5 :lQ1I7 118.8 0.0340 1111.5 0.0381

311.5 3Q/l7 1111.7 120.5

51.5 3Q1I8 124.11 0.0434 124.11 0.0381

54.5 4QIlI8 128.2 128.0

M.5 4QlIll 131.4 0.0412 130.5 0.0381

ANI'IJAl FAClORS

Clanga
PERIOD InGNPPl g-factlr

2 3.8121% 5.11112%
3 3.8121% 5.11112%
4 3.11121% 5.11112%
5 3.8121% 5.11112%
8 3.8121% 5.11112%



CHARTPLX1

1 ClX-FACTOR 3.0'110
2 BeglMInO CI.MOU rate from trend $0.03482
3 Endlno CLMOU Rlllte 'rom tnlnd $0.02784
4 Endlno CLMOU Rlllte,or Choeen X $0.02784
5 Oefta for ending ClMOU ooסס$0.0

8'1100. 0.00'110
7
8 PARAMETERS
8 Growth In ClMOU 8.5893'110

10 Growth In SubecrlHlr Unes 3.2303'110
11 Growth In MOU/Une: O-rack>r 5.1812'110
12
13 CAlCUlAllONS
14 Period 2 Period 3 Period 4 Period 5 Period 8
15 8185 - 5I8e 7/t8 - 8187 11188 4/. - 12/88 71«) - 8181
18 step 1: FlICkQ
17 GNP- A J*C8nI change 3.8'110 3.8" 3.8'110 3.8'110 3.8'110
18 ClX-Flidor 3.0" 3.0" 3.0'lI0 3.0" 3.0"
18o-'actor 5.18" 5.18'110 6.18'110 5.18'110 5.18"
20 Annuallzatlon Factor 1.000 1.083 1.600 1.12& 1.375
21 step 2: CalculllllnO CLMOU(I) from Pel
22 CI.MOU (1-1) NA $0.034824 $0.033277 $0.031124 $0.028802
23 PO (t-1) NA 100.00 85.28 88.12 84.78
24 1 + " Cha1ge In Pel NA 85.28" 83.53'110 85.1'" 84.05'110
2& PO (I) 100.00 85.28 •.12 84.78 78.72
28 CI.MOU (0 $0.034824 $0.033277 $0.031124 $0.028802 $0.027841
27 step 3: Calc of Slc,uOU(I)
28 Monthly SlC $1.83 $2.82 $3.13 $3.74 $3.80
28 ClMOU per line per month 157.0 1815.8 178.8 1•.4 203.0
30 "'ooed ClMoolllnelmonth· (1 +0) 157.0 1815.8 178.8 1•.4 203.0
31 SlC,..OU(t $0.011841 $0.015783 $0.017478 $0.018758 $0.018730
32 step 4: Calc CCl RIll.. $0.023283 $0.017485 $0.013848 $0.008843 $0.008111
33
34
35 CHARTTS
38
37 T8 X-FACTOR 5.0'110
38 Beglnnlno Ts.tt'OU rats from tnlnd $0.027877
38 Endlno TS,..oo RIIIts from trend $0.028012
40 EndlnoTS,..oo RIIIts lot ChoNl X $0.028012
41 Delta 'or Endlno TSIt'OU oo0סס$0.0

42'1100. 0.00'lI0
43
44
45 CAlCULAll0NS Period 2 PerIod 3 PerIod 4 PerIod 5 Period 8
48 8/85 - 5I8e 7/&8 - 8187 11188 4/88 - 12/88 71«) - 8181
47 Step 1: Factonl
48 Ml1Ulllzation Factor 1.000 1.083 1.600 1.126 1.375
49 GNP- A Percentage Change 3.8'110 3.8'110 3.8'110 3.8'110 3.8'110
50 TS X-Fack>r 5.0'110 5.0'110 5.0'lI0 5.0'110 5.0'110
51 Step 2: Calculate TStMOU
52 TStMOU (t-1) NA $0.027877 $0.027548 $0.028880 $0.028529
53 PO (t-1) NA 100.00 88.48 88.37 84.83
54 1 + '110 Change In PCI NA 88.480'110 87.874'110 88.401'110 98.049'110
55 PO (t) 100.00 88.48 98.37 84.83 92.88
68 TStMOU (t) $0.027877 $0.027548 $O.02&e80 $0.028528 $0.028012

;.-



CHAATBFX1

1 a. X-Facta 5.0%
2 Beglnlng Q.JM)U rate tom tend $OD3492
3 Ending CQ...JMOU AlIte from PL.X1 $000911
4 Ending CQ...JMOU raB fa dlosen X $000911
5 DeI1B fa Ending Q..JMOU ooסס$0.0

6 "Del~ OOO'J{,
7
8 PARAMETERS
9 G"Owt1ln Q. Mo.J 8.5893%

10 Gowtlln &Ibsalbtw" Lines 32303%
11 Gowtlln MOU,l:lne: g-fBctt 5.1912%
12
13 CILClL\TI()IolS
14 P.-lod2 P.-1od3 P.-1ad4 P.-lad5 P.-lod6
15 6,tI6 - 6.86 7.86 - 6/87 11l8B 4/89 - 12/89 7/f1J - EW1
16 Step 1: Factts
17 GN'-PI p.-cen1 cl"enge 3.8% 3.8% 3.8% 3.6% 3.6%
18 a. X-Facta 5.0% 5.0% 5.0% 5.0% 5.0%
19 g-factt 5.19% 5.19% 5.19% 5.19% 5.19%
20 Annualzatlon Facta 1.000 1.083 1.500 1.125 1.175
21 Step 2: calQJlatng 0-JM0U(t) tom PCI
22 Q.JM)lJ (t-1) NA $OD34824 $OD33442 $0.001494 $0.030108
23 PCI (1-1) NA 100.00 95.78 90.18 8621
24 1 + ... Cl"enge In PCI NA 95.78% 94.17% 95.60% 94.65'1(,
25 PCI (I) 100.00 95.78 90.18 8621 81./58
26 Q...JMOU(Q $OD34824 $OD33442 $0.001494 $0.030108 $OD28486
27 Step 3: calc of s..C/MJU(I)
28 Montlly s..c ".83 $2.82 $3.13 $3.74 $3.80
29 CL MOU per In. per month 157D 165.8 178.9 189A 203D
30 Lagged Q. MO.Jlllne/lT1on1h • (1 +ltoi!) 157D 181.4 1723 184.1 1962
31 s..CJMQU(t) $OD11841 $0D18228 $OD18143 $OD20322 $ODl9384
32 Step 4: calc Co. AlIB $OD23283 $OD17217 $OD13351 $0009786 $0009111
33
34
35 CHAATTS
38
37 TSX-FACTOA 5.0%
38 Beginning T5JMOU raB tan tend $OD279n
39 Ending TSIMW AlIB tan tend $OD26012
40 Ending TSIMW AlIB fa" Chosen X $0D26012
41 Del1B fa Ending TSJMQU $0.o00ooo
42'1(, Delta OOO'J{,

43
44
45 CILClL\TI()IolS P.-lad2 P.-lad3 P.-lod4 P.-lad5 P.-lad6
46 6~ - 5. 7186 - 6/87 1988 4/89 - 12/89 7190 - 6191
47 Step 1: Factus
48 AnnuaUzaUon Facta 1.000 1.083 1.500 1.125 1375
49 G",,-PI P'-aln~geClange 3.6% 3.8% 3.6% 3.8% 3.6')(,
50 TSX-Faeta 5.0% 5.0% 5.0% 5D% 5.0%
51 Step 2: calQJlaB TS/MJU
52 TS/MClJ (1-1) NA $OIJ279n $OD27548 $OD26960 $OD26529
53 PCI (t-1) NA 100.00 98.46 9637 94.83
54 1 + 'l(, Cl"enge In PCI NA 98.48O'J(, 97,874'1(, 98.401'1(, 98M9%
55 PCI (t) 100.00 98.46 9637 94.83 82.98
66 TS/MaJ (t) $OD279n $OIJ27548 $OD26960 $OD26529 $OD26012

>-



Bit.....-u-ky
c:'ClC'IilIIIIalt
More" 29. 1!11l

~Cl.LAroN a:"1FENl" VAfV&E fw rricIlIII oleech C..-perIod:

1 Jon 1 1_
2 Feb 1 1_
3"" 1_
~~rl

,_
5~1 1_
8.u.l I_ I
7 July 1 1_ 2 1
8'-'"

,_
3 2

es.pl

,_
~ 3

10 Oct 1

,_
5 ~

11 NDv 1

,_
8 5

12 o.e 1

,_
7 .. olll

lJonl

,_
8

2 Feb 1 1818 I
3"" 1818 10
~~rl 1818 11
5Moyl I. 12
8 Jufte 1 1818 13
7.Ltyl I. 1~ 1
8'-'" 1818 15 2
Is.pl 1818 18 3

10 Oct 1 11115 17 4
llNawl 1818 Ie 5
12o.e 1 1818 11 ..ole

1 JIll 1 I. 20
2 Feb 1 1818 21
3 ... 1 1818 22
~Aprl 1818 23
5 May 1 11111 24
8.u.l 1818 25
7.Ltyl I. 2IS
811I; 1 I. 27 1
Is.pl I. 28 2

10 Oct 1 I. 21 3
11Naw1 ,. 30 ~

12 o.c 1 ,. 31 5
1 Jon 1 1117 32 ..ole
2Febl 1117 33
3"" 1117 ~

~Apr1 1117 311
5~1 1117 38
8.u.1 1117 37
7 July 1 1117 38
81l1.igl ,.7 3Il
Is.pl 1117 ~

10 Oct 1 1117 ~I

11 NDv 1 1117 ~

12 o.e 1 1117 ~

I Jon 1
,_

~

2 Feb I

,_
~ 1

3M11'1

,_
~ 2

~Aprl 1818 ~7 3
5~1 1818 ~ ~

8~1 I. 4 5
7.Ltyl I. ea ..olll
1'-'" I. 51
Is.pl I. ~

10 Oct 1 I. 53
11 Nawl I. SI
120.:1 I. !l5

1 JIll 1

,_
!l5

2,,*'

,_
57

3""

,_
!l5

~Aprl

,_
58

5 May 1

,_
10 1

e..val l_ et 2
7-Uv l 1_ 82 3
8 Aug 1 1_ 83 ~

83.5 "ol4.6
Is.pl

,_
M

10 Oct 1

,_
811

11 NDv 1

,_
811

120.: 1

,_
87

1 Jon 1
I_

II
2,,*, 1_ 81
3 toW 1 1_ 70
~Aprl 1_ 71
5~1 1_ 72
1 June 1 1_ 73
7-Uv 1 1_ 7~

1 Aug 1

,_
7S 1

Is.pl

,_
7e 2

10 Oct 1
I_

n 3
l1Naw1

,_
7e ~

120.:1

,_
71 5

1 Jon 1 111I1 10 .. ole
2"*1 111I1 "3 ... , 111I1 82
~~rl 111I1 83
5 May 1 1881 M
e.u.l 111I1 85
7.Ltyl 1881 Il8
,'-'" 111I1 e7
1_' 111I1 Il8

10 Oct 1 111I1 •11 Naw 1 111I1 90
12 o.c 1 111I1 11



INPUT Di'TAfOR REGRESSION ANAlYSIS FOA FAENTAUP-UAETSKY STUD\'
"00 MOU; b1rtlfp.lodI wrull'zed)

A B C D E F G H I J K
TREND hljClRw hljClMOU CUMOU AdITSRw TSMOU TS/MOU TotSwIMOU AdIClMOU Q.bl.he8 ClMOUJlile

M14-5I8li 7 te.333,273 207,772,422 $OD3048 ....553.3114 1118,783,3lIl $0.02438 $OD648 207,772,422 108,.,483 1....
8fll6 -51118 la '7.141,522 216.343.0IM $003318 S6,804,rn 201,188.517 $0.027118 $00810 215,343.0IM 113,318,244 1.lIllM
7/88-8/17 32 telMll.472 224.lII25,813 $OD36/M te.15.748 225,138.070 $002723 $O.lllI31 224,lII25.813 118,083,. 1.lIB54,.- !lO te,2'20,317 ••123,_ $OD3OlI2 '7.,563 283,872,546 $O.o273a $0.0&113 286,123,_ 121,ll64,374 2.1861
4111-121l111 83.5 te,528,3a4 51,718,lIfiI5 8O.0a24 tetJ01.83a 2115,361,3:1) $0.02708 $0.0&113 51,718,lIfiI5 128,432,081 2.3173
718O-eI81 eo te,ll83,314 31a._._ $O.o2n6 88il63,368 327,S7,2l1l1 $OD2548 1O.ll&32 31a,_,_ 133.CIl8,7m 2.4018

NOTE: 1hlIl d..va. wItl Chart RATE ... 01. MTA., LEC Prlca CipO~
SOURCES:
ColA: ~olrtoftlrtlfportod,UIkQJl.-,.,.... ,.
Call BIIld C: Owl RATE.LEC Pile. ClIp Older.
Cal0:BlC
Call E'" F: Chart RATE, LEC PrtI;a CIp Older.
CoI0:EJF
CalH: D+G
Calli ... J: Ch. RATE LEC Pile. Cip Older.
CalK: IIJ

RE~ESSION TREND FOA CIMOU EXCU.DING FIRST Di'TA POINT

la 0.lD3183481 - 3.4083OlIIi8 -3.36468073
32 0.aJlI836027 - 3328112SM7 -3A028113l1a
!lO 0.~4 -3.47822518 -3.48It78111a

83.5 0.CIZ823lI187 - 3.5323l12a3 -3.5,_,8
eo O.CIln4lM82 - 3.5l1484ll8l5 -3M1ZM02

AIg~~ut

ht.clpt
Dummy lREND CUMOU

flDnad
lnp,MOU) lnp,MOU)

flDnad
CUMOU

CO'wtlnt
0.lD482401 Stj Err of Y Est
0.tD32n18 R 9:JJaRd
0.lnl12434 No. of Cb_lIone
0.Q2880182 DIg,.. of F..1dem
0.027114132

)( Cblllllcin.)
SU Err cI Coal.
t-VIIlle
Arn..III glOWl1ra

o
0.a>28148ll
0.711673217

II
3

-3283ll8381 -000371683
0.011818114 O.OOloeeaD

-li8.4ll3543CD -3.41868708
-437'llo

REGRESSION 1REND FOR TS/MC1l El(ClLO'NG FIRST DATA POINT

Rlllr_1an Ouput:
flDnad flDnlUd

l.Jl(TSJMOL.9 l.Jl(TSJMOL9 TS/MOU
ht.clpt
l>.nITv TREND

la
32
!lO

83.5
eo

TS/MOU

0.027~ -3.58082274 -3.57837848
O.CIl7228lI6 - 3.llO366188 - 3.,aoD74
0.02738752 -3.78875 -3.8133llGl1
0.027081lt3 -3.80851a20 -3.821l!11238
0.CIl547563 -3.870038l16 -3.84021373

ConetIInt
0.02N78ll3 St1 Err of Y Est
0.02764582 R 9:JJered
0.CIl8lllI021 No. d 0be_1dorw
0.al882I12 DIg_ cI Freedom
0.azeG1157

XCblllle....)
St1 Err d Q).I.
t-..lue
Arn..III glOwtI rlt.

o
0.CIlO81844
0.72623n4

II
3

- 3.!l53llll12Ol1 - 0OOlllM02
0.azvoee7 O.CIlO42432

-168.61122473 -2.813ll883O
-1.42%

REGRESSION 1REND FOR ToIBW/MOU EXClLOING FIRSTDATA POINT

~

ht.clpt
l>.nITv

flDnad ElIIhllted
TREND Tot SWIMOU l.Jl(Tot SW/MOUr1(Tot SW/MOL Tot SW/MOU Rlllr_1an Ouput:

ConetIInt 0
la 0.08102181 -2.7a852401 -2.7e808874 O.Cl828OlIll8 St1 Err d Y Est O.02Nneo
32 0.08308188 -2.78383887 -2.71025368 0.CJI08li647 R 9:JJ.red 0.tIl7eolll
!lO O.ai831144 -2.84181i8lM -2.84520468 O.<Il812237 No. ofObe_1IIons II

83.5 O.ai832710 -2B7867a47 -2.87_7114 0.0II81l1341 Deg_ cI Fl88iom 3
eo O.lIi322202 -2.l13328304 -2.1l2178llll8 0.ai383725

X Q)etllcln.l -2.717li82SlO -000265283
Stl Err cI Coal. O.lnOIIIllIIIO 0.00067576
t-.lue -88.3M510l1l -4.433824li8
Arn..III glOwth rite -302'll0



REGRESSION TREND FOR Tat CL MOUllINE EXCLUDING FIRST DATA POINT

lnW'lllIpt
turmy

Estrnnld EettrwlBd
TREND Tat CL MOUIlhl.n(CL MOUllhlLn(CL MOUIlhi CL MOlJ/Lne AIIIJW8Ia1 0u1p.Jt:

CO'18la'1t
19 1.80037259 0.84204991 0.83314102 1.•3511 StdErr dYEst
32 1.83538121 0.88029111 0.•,98142 1.•9889 RS~d
50 2.11501441 0.18114891 0.18311329 2.1415. No. d ata.wlIa'18

63.5 2.30130110 0.aeo1815 0.12011944 2.272311 DeW- ofFreedlm
10 2.4OUI2231 0.8181444' 0.18040lOI 2.431124

X Ce-llcl8nt~)

StdErr d coer.
t-.....
~lJowflr.-

0.56300II1
0.orl540114

21.16501151

o
0.orl307249
0.•3381.,

5
3

0.00421149
0.00047412
1.•231596

5.11'11.
NOTES:
this dalIIag,.. with 011111 REG IJId01artTRENHl LEe PrlceCapOr.r.
Cawllr1t tagge .... LOTUS 18 _t to uro crdlr to bile LOTUS to CD'Tlfll.*
CClI18W1t. cc.llc:l8nt d d.rnmy ot.wlee. LOTUSw.nat ClUtfUmderrcr _oc:IMB wllh cawllnt
SOURCES: .
Owt RATE -..dOwt DATA .... LEC Prl.. CepDrdlr

REGRESSION TREND FOR CL REV EXCWDlNG FIRST DATA POINT

AIIlJW8kn 0u1p.Jt:
lr..-CIIpt
turmy TRENO

19
32
50

83.5
10

CL AIIv
l*m)
".141,522
".049.412
".220,311
"'528,394
".113,314

Ln(CU-1

15.1114
15.8011
15.8221
15.1589
15.1874

Eeth1Mad
Ln(CL R.v)

15.8180
15.1589
15,8151
15,8582
18.0102

EsttrwlBd
CLRev

Clr'I8Wnt
".40',332 StdErr dYEst
'7.111.014 RS~d
".117.411 No. d om.wtIaw
".522.424 Dew- ofFreedlm
....n/l15

X Ca.tIIcl8nt~)

Std Err d coer.
t-.....
~lJowflr.-

15.15610116
0.03112821

430.205182012

o
0.03326213
0.8159M52

5
3

0.00315125
0.000II452
4.10311313

3."
REGRESSION TREND FOR CL MOU EXCWDING FIRSI' DATA POINT

AIIlJW8lcn 0u1p.Jt:
InIB"CIIpt
turmy TREND

19
32
50

83.5
10

CLMOU
(lJlO MaU)
215.343.014
224.625.113
215.123.111
291.118.955
319.439.012

Ln(CLMOU)

19.11n
19.2299
19.3913
19.4913
19.5121

Estrnnld
Ln(CLMOU)

19.1121
19.2118
19.3154
19.4181
19.5914

Eetmetad
CLMOU

CawlBnt
212.091.552 Std Err d YEet
231.803.215 RS~d
262.414.191 No. dOb8erv8tlaw
281.903.911 Deg_ of Freedlm
322.444.300

X Co8IIIclant~)

Std Err d coer.
t-VIIlue
Annu81 growtl nda

o
0.orl3625172
0.•5112918

5
3

19.042080961 0.001IIII15
0.orl60115415 0.0004M207
731.19432100 14.12334190

1.5617%

AIIlJW8lcn 0u1p.Jt:

REGRESSION TREND FOR LINES EXCWDING FIRST DATA POINT

InlIII"lllIpt EstrnalBd
turmy TREND L.... Ln......) Ln......)

19 113.316.244 11.5451 11.5394
32 116.013.112 11.5696 11.5139
50 121.654.314 11.6161 11.1216

63.5 121.432,011 11.1552 11.6513
80 133.008.105 18.1059 11.1010

EetrnalBd
L......

CawlBnt
112.607.680 Std Err d YEet
116.553.115 AS~d
122.241.... No. d om-vatlaw
121.191.156 Deg_ of Fr.dlm
132.359.585

XCOBlIlclBntta)
Std Err d COBI.
t-VllllAt
~Igowthr...

11.4890823orl
0.0061412856

2183.91131004

o
0.001030713
0.•3458112

5
3

0.002649383
0.00012411

21.347orl327
3.23'If,



RfGRESSlON TREND FOR TS REV EXCLUDING RRST DATA POINT

Regr••1on Output:
Intercept
Dummy TREND

18
32
&0

83.5
80

TSRev

$U04.n8
••128.7"
$7.228,553
••oen...
$8.363.3158

LnTSRev

15.53813018
1&.82888387
1&.7e3887n
15.88515885
15.83817303

Estimated
LnTSRev

15.55110321
15.64175844
15.7_115
15.81021482
15.87464388

estimated
TSRev

Conetlnt
$5.875.125 SId Err of Y Est
••210.548 R Squared
$7.031.287 No. of Oblevatlonl
$7.728.874 Degreee of Freedom
$8.883.127

X CoeIIIcIent(l)
SId Err of Coer.
t-value
1nIt. annual glOwtl RIfe

o
0.03470018

0.888171817
5
3

15.418836415 0.00883501l5
0.0382128128 0.00071411
403.5242" 9.7t1618473

8.6470'll0

RfGRESSlON TREND FOR TS MOO EXa.UDlNG RRST DATA paNT

estimated
LnTSMOU LnTSMoo Regr••1on OUtput:

Intercept
Dummy TREND

18
32
&0

83.5
80

TSMoo

201.188.517
225.131.070
283.872.546
285.351.330
327••7.2&1

18.11875282
18.23221553
18.38135581
18.l50387815
18.1OfJ21088

18.127881.
18.23318018
18.3781l8428
18.48872731
18.e2385nl

estimated
TSMOU

Coneant
202.8&0,880 SId Err of Y Est
225."1.548 R Squared
280.887.808 No. of Obl8VlltIonI
281.280.121 Degr.. of Freedom
333.088.110

X CoeIIcIent(l)
Sid Err of Coer.
t-value
1nIt. annual growtl ..

o
0.01468883

0.8lI5824_
5
3

18.8735285 0.008128115
0.0110858713 0.00030023
1180.8Il81764 27.07828287

10.2031"

RfGRESSlON TREND FOR GNP-PI EXCLUDING RRST DATA PaNT

Intercept Eatimated Eatirnated
Dummy TREND GNP-PI LnGNP-PI LnGNP-PI GNP-PI Regr••1on Output:

Conetlnt 0
8.5 110 4.70048037 4.88427343 108.3 SId Err of Y Est 0.00I2234e8

18.5 113.8 4.73444252 4.72875772 113.3 R Squared 0.M088843
24.6 114.7 4.74232002 4.74748887 115.3 No. of Oblevatlonl 8
31.5 118.8 4.n571ie48 4.78286417 118.5 Degr.. of Freedom 8
3lU 118.7 4.76488881 4.78185524 120.5
51.5 124.8 4.82751342 4.82733854 124.8 X CoelIiclent(l) 4.87&0527885 0.002857025
54.5 128.2 4.83788785 4.83121081 128.0 SId Err of Coer. 0.0048878301 0.000117164
eMS.5 131.4 4.8782"'1 4.87188481 130.5

TREND UNE ES11MATES

TREND CL,MOU TS,UOU TolSW,NOU CLMoo/Une CLRev CLMOU Sub l.JneI TSRev TSMOU

19 $0.034824 $0.027977 $O.oe2808 1.883517 $7.407.332 212.088.552 112.107.880 $5.875.125 202.8&0.880
32 $0.033277 $0.027548 $0.010865 1._ $7.717.084 231.803.285 118.553.885 $8.210.548 225.481.548
&0 $0.031124 $O.02e880 $0.058122 2.14e588 $8.187.488 212.414.187 122.2...eee $7.038.287 280.887._

83.5 $O.Q28I02 $0.026528 $0.058153 2.272381 $8.522.424 287.803.eee 128.8M.1lie $7,728.874 281.280.121
80 $0.027841 $0.028012 $0.053837 2.438124 $8.8n.275 322.444.300 132.358.585 $8.cte3.827 333.088.110



APPENDIX E

EVALUATION OF THE USTA UPDATE OF THE FRENTRUP-URETSKY STUDY

by Alexander Belinfante1

I. INTRODUCTION AND BACKGROUND

As part of the Order establishing price caps for the LECs,2 the Commission relied
upon a short-run study (Frentrup-Uretsky study) of switched access productivity for the local
exchange carriers.3 As part of the record in this proceeding, USTA filed an update of that
study.4 This update restates the historical data used in the original study, and replaces the last
data point, which consisted of projected data for 1990/91, with three new data points for
1990, 1991, and 1992. The update purports to show that the unitary balanced 50/50 X-Factor,
which was estimated as 3.5% in the original study, declined to 2.7% over the extended period.

This appendix evaluates that update and compares the estimation techniques used with
those of our own revised version of the Frentrup-Uretsky study.5 Our analysis shows that the
USTA study contains several flaws and discrepancies from the methodology used in our
study. If the methodology used in the revised version of our study is used with the USTA
data, the estimated unitary balanced 50/50 X-Factor is 3.3%, not 2.7%. This compares with
our revised estimate of 3.4% based on the original data set, including the 1984/85 data point,
indicating that there has been at best a very small change in the X-Factor as a result of the
additional data. We have not, however, examined the accuracy of USTA's newly provided
1990-92 data or its restatement of the 1984-89 data.

The table in Attachment A summarizes the X-Factors from the USTA study as com
pared with our revised estimates of the X-Factors using both the USTA data set and the

1 Mr. Belinfante is Senior Economist, Common Carrier Bureau, Federal Communications
Commission.

2 Policy and Rules Concerning Rates for Dominant Carriers, CC Docket No. 87-313, 5
FCC Rcd 6786 (Second Report and Order).

3 Appendix C, "A Study of Local Exchange Carrier Post-Divestiture Switched Access
Productivity," by J. Christopher Frentrup and Mark I. Uretsky, 5 FCC Rcd 6885. This is
referred to hereafter as the Frentrup-Uretsky study.

4 National Economic Research Associates, Inc., "An Update of the FCC Short-Term
Productivity Study for Local Exchange Carriers: 1984-1992", prepared for United States
Telephone Association, September 1994.

5 See Appendix D. That appendix discusses the reasons for some changes in methodolo-
gies between the Frentrup-Uretsky study and our revised study.



original Frentrup-Uretsky data set for various time periods. The top part of the table shows
estimates using various methodologies with the full USTA data set. It shows that most of the
differences between their estimate and ours are due to six differences in methodology. Each
column adjusts for one more of the six differences in methodology than the preceding column.
The column labeled "Fully Corrected" uses the same methodology as our revised study. The
bottom part of the table shows the impact of the period selected for analysis as well as the
differences in the data sets. Attachment B contains the spreadsheet provided to us by USTA,
modified to reflect the calculations required by the methodology of our revised study.

II. METHODOLOGICAL DIFFERENCES

The most significant difference is in the calculation of the common line minutes of use
per line growth factor, which is the "g-factor" in the common line PCI formula. The original
Frentrup-Uretsky study and our update of that study both use adjusted minutes to calculate g.
(The adjustments are for the impacts of exogenous changes.) On the other hand, the USTA
study calculates the g factor based on unadjusted minutes. Consequently, the g-factor estimat
ed in the USTA study is 6.19%, as compared to 4.04% using the adjusted minutes. Using
unadjusted minutes instead of adjusted minutes has the effect of reducing the common line
balanced 50/50 X-Factor by more than 1% and the common line per line X-Factor by over
2%. If the adjusted minutes are used, the unitary balanced 50/50 X-Factor becomes 3.3%,
which is virtually the same as that derived using our methodology. This indicates that the
combined effect of all of the other differences in methodology is small. Because the rates
that are being used to determine the X-Factor are based on the adjusted minutes, it is appro
priate to use those adjusted minutes to determine the g-factor.

One difference between the USTA study and the Frentrup-Uretsky study is the use of a
trend value of g in the USTA study versus individual annual g values that were used in the
Frentrup-Uretsky study. In our revised study, we also used a trend value for g. However, we

used the exact formula e 12b-1 ,where b is the monthly regression slope of the natural

logarithms on time, instead of the approximate formula (1 +b)12_1 used in the USTA

study.6 This is the smallest discrepancy between the two studies. This approximation has a
negligible effect on the X-Factor.'

6 Use of the exact formula is equivalent to calculating the percentage change of two points
of the trended variable that are spaced exactly one year apart.

7 Carried out to a second decimal place the effect is 0.01%. However, use of the trend
value for g, used in both the USTA study and our revised study, does cause the X-Factor to be
somewhat lower than the estimate from the Frentrup-Uretsky study, which uses individual annual
values for g.

-2-



Another computational discrepancy is the failure of the USTA study to use
annualization factors to account for the differences in the time spacing between the periods
used in the studies. These factors are used in both the original Frentrup-Uretsky study and in
our revised study. Correcting this omission slightly increases the traffic sensitive X-Factor,
decreases the common line X-Factor, and slightly decreases the unitary X.

Both the USTA study and our revised study use different estimates of the change in
GNP-PI from those used in the Frentrup-Uretsky study. The Frentrup-Uretsky study used
individual annual values for the change in GNP-PI. The USTA study uses the average value
of the changes in GNP-PI observed for use in the 8 periods in the study. Our revised study
instead computes a trend line of the GNP-PI values8 at the end points of the time intervals
used to calculate the changes, and determines the average annual change in GNP-PI from the
slope of the regression line. This has the advantage of taking into account the changes in
GNP-PI in the intervals between the periods used in the study.9 Our revised method results in
a somewhat lower estimate of X than would result from the methodology of either the USTA
study or the Frentrup-Uretsky study.

The next difference between the USTA study and our revised study is that the com
mon line X-Factor is calculated from the total CL rate in the USTA study, but it is calculated
from the CCL rate in our revised study. This difference has no impact on the per line X
Factors, but it does affect the balanced 50-50 common line X-Factor. Our estimate is some
what lower than what it would have been if USTA's methodology were used.

The fmal difference in methodologies is in the computation of the unitary X-Factors.
The USTA study appears to follow the methodology of the Frentrup-Uretsky study of finding
the X-Factor that would equate a weighted average of the percentage changes in the PCls
using the unitary X-Factor with a weighted average of the percentage changes in the PCls
using the individual X-Factors. Our revised approach is to choose a unitary X-Factor which
will result in the same total revenue from both the common line and traffic sensitive baskets
that would result from using the individual X-Factors. It thus has the advantage of being
revenue neutral. Our revised approach has the effect of increasing the unitary X-Factors
somewhat.

III. DATA SET AND TIME PERIOD DIFFERENCES

A comparison of the estimated X-Factors using our revised methodology with the
USTA data set for 1984-92 and the original Frentrup-Uretsky data set for 1984-91 shows that
the USTA data set yields slightly lower estimated values for X. The source of this difference

8 For the earliest and latest periods, where GNP-PI is reported using a different base, the
index values were converted to the base used for the remaining observations.

9 Our method has a slight disadvantage of not weighting all 8 periods in the study equally,
because 3 of the end points of the periods coincide, resulting in 13 observations instead of 16.
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was investigated by looking at the effect of using different time periods from the two data
sets. The last year of the Frentrup-Uretsky study consisted of projected data for the 1990/91
tariff year. This was replaced by actual data for the calendar years 1990, 1991, and 1992 in
the USTA study. By removing the data beginning in 1990 and concentrating on the period
the two studies have in common, 1984-89, we can see the impact of USTA's revisions to the
historical data. This removal results in the estimates from the Frentrup-Uretsky data going
down slightly and the estimates from the USTA study going up slightly. The net effect is that
the estimates from the USTA data set are slightly higher than those from the Frentrup-Uretsky
data set for 1984-89.

A remaining question is the impact of the 1984/85 data point. As noted in Appendix
D, removal of that data point results in a significant increase in the X-Factor as estimated
from the Frentrup-Uretsky data set. Removal of that data point also results in a significant,
but not quite as large, increase in the X-Factor as estimated from the USTA data set. Further
evidence that the 1984/85 data point is an outlier can be seen in the charts in Attachment C,
which show trend estimates of total adjusted switched access rates, using USTA's data, first
including and then excluding the 1984/85 data point. The trend line is clearly a better fit
when the 1984/84 data point is excluded.
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Belinfante-Uretsky
c:\pc\ustasum. wk3
March 29, 1995

Attachment A

Correcting X-Factors
for USTA Update of

FCC Short-Term Study
1~ILJC:Jjrlg~j'earsof USTAstudy_t1984-92) -------------------------

Unitary Balanced 50/50
UnitaryPer~U~~ _
Common Line - Balanced 50/50
Common Line - Per Line -----
Traffic Sensitive
-_.---- .. --- -_._-----~_.~

-As--Reported Calculate 9 from Correct
. __ J:ly_USTA_ _ ~cfLusted MOU Formula for <l I

2.7% 3.3% 3.3%
-----.- 1.6% ------ 2.7% -2.7%

---- - .----

3.0% _~____ 4.0%
-0.1 % 2.0% --=2'-'-.0::-Co~!-b

3.4% 3.4% 3.4%

Fullv Corrected-- ------

Base Unitary XAnnualization Use Trend Base Common
Factors Used for GNP-PI Line X on CCl on Revenues

3.3% 3.0% 3.0%
1------- 3.3%

2.70/0 2.4% -Y4% 2.3%--- ---'--'-"'- - .~-- -3".6% -- -3:4%3.9% 3.4%_..~

1.9% 1.6% 1.6%
--=--~---

3.5% 3.2%
--

3.2% -~-- - -----_._-~- ----------

Different!ill!~_peri~~~rlcj/ordata using our revised methodology
~-------_._-_.-

USTA Datap-Uretsky USTA Data Frentrup-Uretsky
1984-89 1984-89 1985-92 I-- Data 1985-91

~- --- -

~~ ---------- -~ 4.6%
----- - - - --- 5.0%

2.3% 2.4% 3.5% 4.0%
3.3% 3.4% --- 4.3% 5.0%
'-.4% 1.5% 2.5% 3.0%

- 3.2% 3.3% 5,0% 5.0%

Frentru
Data

3.5%
_____1.6% _

3.4%

2.5%

Frentrup-Uretsky
Data 1984-91

3.4%
I _ _
~tary Balanced !)QI~

I
,Unitary Per Line
Comll!.0l1 !-ine - Balanced 50/!)~

Common Line - Per Line
Traffic Sensitive-==::- --'-
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Belinfante
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g=
gnppi =

alpha (% sic) =

INDIVX

4.04% based on adj. Cl minutes
3.78%

65.71% based on unadj. rev.

using total revenue to calculate unitary X's
using ccl rate for common line X
using annuallzatlon factors
using trended gnppi
using corrected formula for g
using adjusted instead of unadj. Cl minutes

lEC 8 PERIOD ANALYSIS

% change
TS

Per Line X =
Compromise X =

Cl

ClPCI

1.6%
3.4%

TS

3.2%
3.2%

% change
CCl

back -solve for 4 Xs based on fitted values from regressions
(formula cells = M37,M44,Q37)

(b23,b24,c23,c24)
% change

TotSw

Per Line 98.22% 2.24%
difference in ending rate from target

7.30098E-16 -3.63886E-13
UNITARYX -3.62766E-13 -3.63886E-13

0.58% 0.68% weighted average of CCl and TS % changes
based on unadj. rev.

Per Line X =
Compromise X =

2.3% back -solve for X based on total revenues
3.3% back-solve for X based on total revenues

(formula cells = b49, c49)
% change % change % change

CCl TS TotSw

Compromise -0.68% 0.46% 0.16% wei ghted average of CCl and TS % changes
-0.00518793



- 3.24171494 7 1 -3.84922777 7 1
-3.14854173 19 1 8 PERIOD -3.64232521 19 1 8 PERIOD
-3.08309913 32 1 CL RATE/MOU -3.65909549 32 1 TS RATE/MOU
- 3.22700390 50 1 REGRESSION -3.63928775 50 1 REGRESSION
- 3.26324216 63.5 1 -----------. -3.64191485 63.5 1 -----------.
-3.30844333 74 1 -3.68472541 74 1
-3.27303985 86 1 - 3.67585253 86 1
-3.28128440 98 1 -3.74455043 98 1

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

XCoefficient(s)
Std Err of Coet.

Regression Output:
o Constant

0.0626 Std Err of Y Est
0.4132 R Squared

8 No. of Observations
6 Degrees of Freedom

beta alpha
-0.0015 -3.1479 X Coefficlent(s)

0.0007 0.0449 Std Err of Coet.
0.0005
0.0009

0.02436717541
0.02545442147

0.58%

o
0.0763
0.0464

8
6

-3.7179
0.0548

0.0424949111
0.0370804907 <===TARGET

-1.78%

beginning trend
ending trend
growth rate

Per Line

Sal. 50/50
Compromise

indiv
1
2
3
4
5
6
7
8
2
3
4
5
6
7
8

0.0425 < = = Beg Rate
0.0417 Per Line
0.0409
0.0398
0.0390
0.0384
0.0378
0.0371 < = = End Rate
0.0418 Sal. 50/50
0.0411
0.0401
0.0394
0.0388
0.0382
0.0376

unitary
0.0425
0.0415
0.0404
0.0389
0.0378
0.0370
0.0361
0.0353
0.0418
0.0411
0.0402
0.0395
0.0390
0.0384
0.0378

1
2
3
4
5
6
7
8
2
3
4
5
6
7
8



- 2.80688266 7 1 18.84356038 7 1
-2.67211322 19 1 8 PERIOD 18.87110574 19 1 8 PERIOD
-2.63703958 32 1 TOTAL SW/MOU 18.92439838 32 1 CLMOU
-2.71890020 50 1 REGRESSION 19.08892351 50 1 REGRESSION
-2.74161328 63.5 1 -----------. 19.17276960 63.5 1 -----------.
-2.78584210 74 1 19.23756254 74 1
-2.76115241 86 1 19.26786217 86 1
-2.79317982 98 1 19.33420795 98 1

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coe1.

-0.0007
0.0007

Regression Output:
o Constant

0.0597 Std Err of Y Est
0.1624 R Squared

8 No. of Observations
6 Degrees of Freedom

-2.6994 X Coefficient(s)
0.0428 Std Err of Coe1.

o
0.02784650
0.98182011

8
6

0.0058335963 18.779357582
0.0003240712 0.019990966

"1

indiv unitary
0.0244
0.0245
0.0247
0.0249
0.0250
0.0252
0.0253
0.0255
0.0245
0.0247
0.0249
0.0250
0.0252
0.0253
0.0255

0.0244
0.0247
0.0251
0.0257
0.0261
0.0265
0.0269
0.0273
0.0245
0.0246
0.0248
0.0249
0.0250
0.0251
0.0252

0.0669
0.0625

-0.90%

0.0338328916
0.0124395468
0.0119518928

149109688.26
253544528.42

7.23% 7.25%



18.51 567708 7 1 0.32788330 7 1
18.54569309 19 1 8 PERIOD 0.32541266 19 1 8 PERIOD
18.56964941 32 1 LINES 0.35474897 32 1 ADJMOU/LNS
18.61669458 50 1 REGRESSION 0.47222893 50 1 REGRESSION
18.64858065 63.5 1 -----------. 0.52418895 63.5 1 -----------.
18.69192902 74 1 0.54563352 74 1
18.71591324 86 1 0.55194894 86 1
18.74011062 98 1 0.59409732 98 1

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

XCoefficlent(s)
Std Err of Coet.

Regression Output:
oConstant

0.00633965 Std Err of Y Est
0.99494241 R Squared

8 No. of Observations
6 Degrees of Freedom

0.0025347664 18.494445689 XCoefficlent(s)
0.00OO73n94 0.0045512258 Std Err of Coet.

0.0033
0.0003

o
0.0268
0.9492

8
6

0.2849
0.0192

trend el mou/line grow at g

109582588.35
138012221 .28

3.08%

sle/mou (per line)eel rate (per line) unitary eel rate
$0.0087 $0.0338 $0.0338
$0.0155 $0.0262 $0.0260
$0.0213 $0.0197 $0.0191
$0.0239 $0.0159 $0.0150
$0.0277 $0.0113 $0.0101
$0.0266 $0.0118 $0.0104
$0.0256 $0.0122 $0.0106
$0.0246 $0.0124 $0.0106
$0.0158 $0.0260 $0.0260
$0.0217 $0.0194 $0.0194
$0.0246 $0.0155 $0.0156
$0.0283 $0.0111 $0.0112
$0.0271 $0.0117 $0.0119
$0.0261 $0.0121 $0.0123
$0.0251 $0.0124 $0.0127

3.09%

1.3607060256
1.4156512324
1.4776817116
1.5680822666
1.6394938889
1.6972771723
1.7658130966
1.8371164964

1.3607060256
1.84

4.03%
4.04%

1.3607060256
1.4156512324
1.4776817116
1.5680822666
1.6394938889
1.6972771723
1.7658130966
1.8371164964

grow at g/2

1.3607060256
1.388178629

1.4466408952
1.5226583471
1.60374391 06
1.6684212691
1.7315451344
1.8014647965



18.983854765
19.014130002
19.056162757
19.176045827
19.228182476
19.261286722
19.278169324
19.333764956

7
19
32
50

63.5
74
86
98

1
1 8 PERIOD
1 TS MOU
1 REGRESSION
1 -----------.
1
1
1

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coet.

251970791 .68

o
0.020163n48
0.9800171722

8
6

0.0040253682 18.950337648
0.0002346614 0.0144755475



end period
Revenues per line balanced 50/50
Individual X's
SlC $6,247,576 $6,247,576
CCl $3,153,979 $3,153,979
Cl $9,401,556 $9,401,556
TS $6,413,771 $6,413,771
total $15,815,326 $15,815,326
Unitary X's
SlC $6,247,576 $6,247,576
CCl $2,690,805 $3,212,527
Cl $8,938,382 $9,460,104
TS $6,876,944 $6,355,223
total $15,815,326 $15,815,326
difference $0 $0



sic rev/line period
$0.0118
$0.0219
$0.0314
$0.0375
$0.0454
$0.0452
$0.0451
$0.0453

cl rate
1
2
3
4
5
6
7
8

ts rate
$0.0391
$0.0429
$0.0458
$0.0397
$0.0383
$0.0366
$0.0379
$0.0376
-1.33%
-0.56%

totsw rate cl unadj mou lines cl unadj rev
$0.0213 $0.0604 183,602,357 109,965,483 $10,172,842
$0.0262 $0.0691 199,946,832 113,316,244 $10,878,568
$0.0258 $0.0716 198,878,262 116,063,662 $10,213,735
$0.0263 $0.0659 244,467,327 121,654,374 $10,012,595
$0.0262 $0.0645 279,513,375 125,595,961 $9,807,040
$0.0251 $0.0617 305,839,946 131,160,067 $9,568,617
$0.0253 $0.0632 326,675,691 134,343,866 $9,395,161
$0.0236 $0.0612 349,305,191 137,634,286 $9,481,498

3.34%
-0.67%

AdjTS MOU
175,623,800 Subtract
181,022,158 WATS DA
188,793,193
212,838,842
224,229,912
231,777,107
235,723,325
249,199,654

Adjst MOU Adjst MOU/Lines
152,635,057 1.3880
156,897,886 1.3846
165,486,202 1.4258
195,080,628 1.6036
212,142,675 1.6891
226,343,098 1.7257
233,306,168 1.7366
249,310,072 1.8114

g

-0.25%
2.98%

12.47%
5.33%
2.17%
0.63%
4.30%

Cumulative
Average

1.37%
5.07%
5.13%
4.54% 6 Period Avg
3.89%
3.95% 8 Period Avg



~

GNP-PI*** GNP-PI*** analysis data source
sic rev ts unadj rev gnp-pi START QUARTEF END QUARTER period period mid-month

$1,296,104 $5,461,496 4.0695% 218.7 227.61 = 6/84 - 5/85 82/4 83/4 7
$2,484,658 $6,562,000 4.1740% 227.6 237.1 2 = 6/85 - 5/86 83/4 84/4 19
$3,646,949 $7,102,456 3.4545% 110 113.83= 7/86 - 6/87 84/4 85/4 32
$4,563,679 $8,231,744 3.40~% 114.7 118.64=1988 86/2 87/2 50
$5,703,289 $8,637,220 4.3442% 119.7 124.95= 4/89 -12/89 87/3 88/3 63.5
$5,926,881 $8,492,946 4.8662% 123.3 129.36= 1990 88/2 89/2 74
$6,062,676 $8,609,845 4.8018% 131.2 137.57= 1991 89/4 90/4 86
$6,230,468 $9,054,015 3.3972% 114.8 118.78= 1992 90/4 91/4 98

4.0626%

change from annualization
mid-month previous period factor

7
19
32
50

63.5
74
86
98

12 1
13 1.0833333333
18 1.5

13.5 1.125
10.5 0.875

12 1
12 1



101.5 4.6196993004 -17.5 1
105.6 4.659588075 -5.5 1
110.0 4.7004803658 6.5 1
113.8 4.7344425217 18.5 1
114.7 4.7423200241 24.5 1
118.6 4.7757564866 36.5 1
119.7 4.7849886126 39.5 1 13 PERIOD
123.3 4.8146204102 48.5 1 GNPPI
124.9 4.8275134171 51.5 1 REGRESSION
129.3 4.8621352858 60.5 1 -----------.
131.2 4.8767228765 66.5 1
137.5 4.9236239171 78.5 1
142.2 4.9570317348 90.5 1

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coet.

o
0.00675619
0.99581919

13
11

0.0030885119 4.6722538337
0.0000603383 0.002977354

109.27563122
144.74
3.77% 3.78%


