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V.42bis

There are various implementations of V.42 his data compression in
existence, and it cannot be guaranteed that all implementations will yield
the same theoretical compression ratios on the five data files specified for
throughput testing. For infonnation purposes only, the compressed file
sizes have been provided as measured by a V.42 his implementation when
there are no processor run-time limitations. This technique was used to
measure the file size after compression for each of the five data files using
dictionary sizes of 512, 1024, 1536, 2048, 2560, 3072, 3584 and 4096
bytes and maximum string lengths of 6, 16, 32, 64, 128 and 250 bytes. The
results provided in the tables below may be used as a baseline to determine
the relationship between the actual and reference throughput results.

A diskette is provided with the TSB-38 document contaunng these
standardized data files. These files were chosen to simulate different types of data
which could be transferred between dial modems in actual user applications

The following tables show the compressibUity of the test files for V.42 bis.

Compressed File Size for File 1 (Bytes)

Dictionary Size
String

Length 512 1024 1536 2048 2560 3072 3584 4096
61302368 252603 256748 245566 260517 255311 252566 250715

16! 275588 205447 186131 165708 167283 157911 149073 141110
32 276398 195772 175579 156260 155653 145456 136528 128715
64 276398 193077 171011 150933 149494 139273 132208 124869

128 276398 192020 168022 148967 148221 138880 130383 122821
250 276398 192020 168022 148967 148221 138880 130383 122821
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Compressed File Size for File 2 (Bytes)

Dictionary Size
String

Length 512 1024 1536 2048 2560 3072 3584 4096
6 146832 144262 152050 147944 156845 154037 151112 14714~1'

16 141082 138835 143452 137085 144921 140244 136835 133358
132 140995 138101 142925 135954 142230 138346 134698 131167

1
64 140995 138148 142913 135904 142870 138204 134164 130668

128 140995 138148 142913 135904 142870 138204 134164 13066~1
260 140995 138148 142913 135904 142870 138204 134164 130668

Compressed File Size for File 3 (Bytes)

Dictionary Size
String

Length 512 1024 1636 2048 2560 3072 3584 4096
6 128414 135102 145482 143213 154983 153706 152136 151273

16 127544 134313 144185 142421 153707 152398 150957 149997
32 127544 134313 144585 142421 153691 152456 151161 149976
64 127544 134313 144585 142421 153691 152456 151161 149976

128 127544 134313 144585 142421 153691 152456 151161 149976

1260 127544 134313 144585 142421 153691 152456 151161 149976

Compressed File Size for File 4 (Bytes)

Dictionary Size
String

Length 512 1024 1636 2048 2660 3072 3584 4096
61131072 131072 131072 131072 131072 131072 131072 131072

161131072 131072 131072 131072 131072 131072 131072 131072
32

1
131072 131072 131072 131072 131072 131072 131072 131072

64; 131072 131072 131072 131072 131072 131072 131072 131072
128 1 131072 131072 131072 131072 131072 131072 131072 131072
2601131072 131072 131072 131072 131072 131072 131072 131072
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Compressed File Size for File 5 (Bytes)

Dictionary Size
String

Length 512 1024 1536 2048 2560 3072 3584 409~

6 192435 189885 200729 192744 202513 197089 190030 186304
16 161244 154731 161368 151260 156741 150060 145621 138632
32 154008 145541 150258 140830 145075 137956 133091 126738
64 152992 141404 145665 136666 139470 132286 127579 1212:

1

1281157755 140615 146451 135502 138731 131748 125322 118319
2501158525 142686 147018 135403 138013 131273 125024 117684
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File Transfer Protocols

This section briefly describes asynchronous·based file transfer
protocols in common use today. More detailed information is contained in
TIA TSB·38 or from the author/supplier ofeach.

XMODEM
Created by Ward Christensen (as MODEM7) this is a very simple

ARQ protocol. The frame check consists of an 8·bit sum of the framed
data, not a true CRC. Single control codes make up the control sequences.

XMODEM is incompatible with the XONIXOFF flow control
protocol.

XMODEM was designed for use over local connections with
insignificant end·to·end delays. XMODEM slows down considerably when
used in large delay environments, such as long links, V.42N.42 bis, and
store·and·forward packet networks.

XMODEM-CRC
This XMODEM variations basically the same as XMODEM, except

that it replaces the 8-bit checksum with a 16-bit CRC. The data can be 133
bytes per frame. XMODEM-eRC is incompatible with the XONIXOFF
flow control protocol.

XMODEM-IK
A variation of XMODEM, XMODEM-IK uses a 16-bit CRC for

frame checking. Total frame size ofthe data is 1,029 bytes.

XMODEM-IK is incompatible with the XONIXOFF flow control
protocol.

XMODEM-IK's advantage is improved file-transfer throughput when
using data connections that have significant end-to-end delay. XMODEM­
lK is a good protocol for use on V.42 error-controlled connections, makes
use of V.42bis compression when sending files containing text or graphic
data.

YMODEM

YMODEM builds on XMODEM-IK to transfer information about file
name, size, creation date, and other "directory" information. Otherwise,
YMODEM is identical to XMODEM-IK.

Through Perfonnance Test Descriptions AppendixB Page: B -27



[JtlG COPYRIGHT 0 1996 HENDERSON COMMUNICATIONS CORPORATION.
" PHOTO REPRODUCTION FOR NONCOMMERCIAL USE IS PERMITTED WITHOUT PAYMENT OF ROYALTY PROVIDED

L
THAT EACIl REPRODUCTION IS OONE WITHOUT ALTERATION AND THAT THE JOURNAL REFERENCE AND
COPYRIGHT NOTICE ARE INCLUDED ON THE FIRST PAGE.

YMODEM-G
YMODEM-G is used only on error-controlled circuits, the DTE must

be fast and well controlled. Generally, end-to-end delay has little or no
affect on data transmission.

ZMODEM
ZMODEM was developed by Chuck Forsberg for the. TYMNET

packet-switched network. ZMODEM transmits files in data frames
containing 1024 bytes of data plus six framing characters. The data receiver
only transmits during initial setup, transfer completion, and for error
detection & re transmit requests. ZMODEM's frame check sequence is a
32-bit. Data frame sizes are dynamically reduced below the 1024 byte
maximum, in response re transmission request rates.

ZMODEM works with file transfers that use XONIXOFF flow
control.

KERMIT
Developed by Bill Catchings at CMU, this fairly complex protocol

transmits only the 96 printable graphics plus a few control code characters.
KERMIT has defined three frame check sequences, they are: 6-bit
arithmetic sum, 12-bit CRC, and 16-bit CRC.

KERMIT accepts the use of XONIXOFF flow control
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Import of Southwestern Bell Testimony on Switching Costs

In Interconnection Arbitration proceedings before the Texas PUC (Docket Nos.
16189, 16196, 16226, 16285 and 16290), Southwestern Bell Telephone Company (SWB)
submitted the testimony of Hugh W. Raley to address the issue of Central Office plant
inputs to the Hatfield Model. Mr. Raley's Direct Testimony was filed on September 6,
1996, and a deposition took place on September 19, 1996. The relevant portions of these
testimonies are attached below.

In his testimony, Mr. Raley compares the $59 price per line for a large (80,000
line) switch in the Hatfield Model to his estimated average bid of $85 per line received by
SWB. The first point to note is that this $85 figure for SWB switch costs appears to lie
well below alternative figures proffered by many ILECs, including the sponsors of the
BCPM. Second, although Mr. Raley concludes that his $85 estimate demonstrates that
the switch costs assumed in Hatfield are low relative to SWB's recent bids, this
conclusion is misplaced. There are two reasons. The first is that Mr. Raley's $85 figure
for SWB includes the costs of the switch's trunk ports. Hatfield's $59 number excludes
trunk port costs. When Hatfield trunk port costs of approximately $16 per line are added
to its base switch investment of$59, the resulting Hatfield investment figure is $75 per
line. However, a second adjustment closes the gap even further. In the SWB testimony,
the switch investment of figure of$85 is based on an average switch size of53,653 lines
- while the Hatfield figure of $75 (with trunk port costs) is based on an 80,000 line
switch. If a per line switch cost for a 53,653 line switch were derived from the HM3.1
switch curve for large LECs, the $75/line figure would become $80.23/line. This figure
is exceedingly close to the $85 figure cited in Mr. Raley's SWB testimony in Texas.

In his deposition, Mr. Raley also indicates that the $85 includes "everything that
is required to make the switch work," "the trunks, the fabric, the processors - the total
price from a vendor standpoint divided by the number oflines on the switch." He goes
on to say that this figure represents recent bids both from Lucent on 5ESS® switches and
Nortel on DMS-l OO® switches.

While the sponsors of the Hatfield Model do not propose that these SWB figures
for switching costs be adopted for use as default inputs into the HM, the values that SWB
attests to for these inputs certainly reduces the range over which reasonable disagreement
about switch prices may exist.
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Pag_ 7

(Ralev)

WHAT OTHER PROBLEMS HAVE YOU IDENnFlED?

The bi,seat pr:ob1e", with the Hatfield Model. in my opinion, is the basic

al;l;umptien!hllt the .mire network would be put out for bid. at one time. This

is tatally imJ:lraeticaJ and rMutts in an unrealistically tow price tor major network

elements such as .witches. However, even if you accept that unrealistic

premise, the model inputs for switching are perilously understated.

For example. the Hatfield Model shows a price of $59 per line for a large

switch. In leveral recent bids for .witche. in this size range, the "Engineered.

Furnished and Installed- (EFlLn price was SB5/1ine. In add!tion. if you add

telephone company cost plus tax, you BTTive at a tatal of .'09l1ine. If you then

add frame, power and test sets. you have a total cast of $ 183/line. This is

using the Hatfield Madel assumption of simuttaneous replacement. SWBT's

average growth cost per line on a digital switch is S248/line. It appears that the

Hatfield Model may be only considering bid prices (and even then t.he costs

shown are unrealistically tow). ignoring the aSsociated costs for the installation

and testing of the switch.

I have attached an exhibit whic:h show. rc~em _=..,.1 bid price. versus recent

BC'tUBI growth prices for common units oi can'tf.1 office equipment. Even just

looking at the bid price scenario. the Hatfield Model is very unrealistic for most

types of equipment. B.low I give a comparison of some of these differences:
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NETWon DEPLOYMENT' COST ANALYSIS
SOUTHWESlERNBELL TEL.EPBONE COMPANY

• Average New Digital S'Witcb CostPer Line

I ! I DiDltaULi\es I1

COSlP8rUne 0-115,000 15 -'.0,000 40 -'10.000
Oiaital Switch CaDul Ei:D8nse CaDiraI &:Dense eaDtial Expense

EF&I 140 ,.. 115 . 11 as B
TelGD & Tax ae 1 12 , 2£ ,
TOTAL 178 15 147 12 101 I

New COSMIC Frame 51 0 51 D 51 0
Power & Emgy engine 28 0 24 0 15 a
TestSeu 5 a 2 0 1 0
TOTAL. 268 15 231 12 183 9

Per line c:ost based on lbe following switduizc:s:
0-15,000 - 7,7031iDcs

15 - 40,000 - 21,062liDes
40 - &0.000 - 53,653 !iDes

Note: SWitCh cost ~clude traDlmission equipmau. (umbilical), NetWork OprntioDS
cODvenlot\., asp Cost spliciDs me equipma:at side haJftap

• AVeI11gc: DigitalS~ GTowtb Cost (1DdudiDg 9&1, Tcko aDd Tax)
=> S 248/ Line ($ 225 Capital, $ 23 Expease)
:::> S 517 I Trunk ($ 470 Capital. S 47 &pease)

• Average New Tandem Tot.a.1 (Typical Size - 5S,OOO"TNDks)

Note: Operations exper:ase includes c:ost of c:aDvmion, uaasluioDS md 1rai.Ding

• Average Tandem Gro'Wth CDst

::::> S 517 I Trunk (Assume same as trunk growth cost for End Office switch)

• Average STP Pair Total Cost
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r
·, ~yau·WJOl ••~.~
. 2 of your SWlteh=s at my grvea~ lie

l ~latiycly DCW switda. 'ThIae's no
ecoDOJDic iaCBDtiw to repl.. u.m. So if

s you assume that tbr: total demaDd that
6 YOU'Ie trying 10 saUsfy is JOiDg 10 be
7 handled by bid swi~. dW-uMtial
I JqJlatJ:'UJCtits OD everythiDg. that's out
9 there. no ou= would ev= remotl:1y CDDSica

to cloina that.
11 Q Okay, anythiDg elM?
12 A That's the primary point bl'e.
n Q Okay, bl::g;inniug OIl LiD; I,~
)4 say that the Hatfield !I1Ddel shows a pri=
15 of $59 per liD= for a luge switch. Do you
16 s= that?
)7 A Yes.
18 Q DidyouplMoutoftte
19 Hatfield model itself!
20 A OUt of R input, )a.

21 Q Okay. do you mow 9/hat that
22 S9-doUar charp mas to? 1D 01bI=r
23 words. let me put it this~ :Do you know
24 w~ that includes or da=s nat incluck
2.5 the swiu:h port?

A 1did net know with lIDy degree of
z c=rtainty. When 1read it. I assumed that
J it handled the 1iDe u:rmiDaticm itself aDd
4 tl'E bastc swtu:hing flmcdoD of 1bc switch
S involved. but it aoesnIt explam it ODe way
Ii or~ otn:r.
7 Q Okay. now. you thcD say Ut
g se...eral bids EFl!tI pri= for switcb=& at
9 Southwcstern Bell was 585 a liDc. Do you

10 see th:lt?
11 A Yes, I do.
12 Q Okay. flI'St of .n. wbat
13 particular bids are you mc:rriD1 to?
14 A Basically it was bids OIl switeha
IS that we WIm: replaciDg i:D Tau CM:l" 1tc
16 past year IIld a half, I bc~ it'WII. ill
17 that size range. We took a sp:cific
18 example tlwft, and th£ Halflelc! mocIel bad
19 several sizes, and tiae were ntitda iD
20 ttl: fany to eighty thDusllDd 1iDD Sial IDe!
21 this was Ue average bid ill T£us owr de
22 last 18 months.

Q Wh.u swit.ehes~ you ra::r:iviDg
bids on?

\lS A ~ name of~ specific: switch?

Page 141 - Page 144
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PI&C 143
1 Q Yea. air.
2 A I do DOt nan.
3 Q You a'l kDcnv if ttz,y~
4 DMS-IOS']

5 A Obo you'n: WkiD& about w:adar?
6 I thDuIl't may.~... ta1kiftI .aout
1 locuicm
I Q No. 1didD't JD::IZ Jacaicm. 1
9 IIII:U'lt tbI: type of I'WitdL 1'bcre's like a

10 OMS-I0 _d DMS-IOP uul sa .
11 MS. HUNT: I'm coiQC to
12 eautiem ben. ApiD, if."ftFtti1II iDm
13 ....-...-meJIri'*'" you CD really
I. tell wbal bir iDdivicfua1 pric:IC is,~ '.
1S ur=d to adYisc _ court iepo11I:I aDd mala:
16 Ift"PftIi%'hWG.
17 Q (By Mr. DItncm) At this~
11 I'm DOt tryiDg 10 .. into prices. I just
19 WlIDt to bow which pll1ic:u1ar switda were
zo 1011~ bide on.
21 A Okay. I might baw: to mphruc it
2Z just • little hit.
23 Q WelL I daD"t -
24 A I tbi:Dk wbIl you ..at 10 lI:Dow is
2S which \ll!lDdms WIle ,. -

Pagcl44
1 Q Wbat types of switdl:s?
2 A - ~.., iDvitiDg to bid em
3 these panicular prc:rjecU. kip?
.. Q Aud the typal of switet- you
S wa'C ISms tII!m to bid em.
6 A Okay. wc11, _'re DOt
7 bidding 011. a type of swiUih.~ arc
I bidding a type of switch. Yau bow, as Ul

9 c:xample. Lucent bids a Sess. Norte! bids a
10 DMS-l00 typically aa - M11, tb:y reaDy
11 bnc virtually DO cbcricc iD 1bia I.

12 me 1bIt's tbc oaly em tb:y exdd
13 bid. and v.:- In til:: two 1IC!ldorl that we
14 hftc ill this madl:L
15 Q Okay, so~ you say - wta
16 you're meniDg to rec:cat bids,~ you
17 mming to bids fram Lu=nt _dNortcl?
II A n.t·a~

19 Q And ftQ 01haB?
ZO A That is cona:t. Let JIll: c1l1rify
21 that.. Far to: S9-doUar liDe - DOt th= 59.
22 but the IS"CioUar _ tbst pon:iaD of it .
23 was just thas::. Same af the ou.:r smff
24 down hm= had oar biddas invol"C4 ill it.

. is Q And what wu th= - what did the

DNNEDY REPOIl11'NG SnVlCE. INC.
(512)474-2233
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1 bid c:ampri8=? WMt wae tb=y biddinl rm1
2 A It WU III) EN:I-CIIF 14
3 furnish and iDItIlJ - price for & switch
.. of· in til: siz rllDF betwc::w forty cd
5 cithty thousand liDs. It WG for this
6 switch itself. It did iBC1udc. )IOU know,
7 the pror::cssor anc11iDc 1I:'J1Diftaticm ad R
8 IrUnk =mina1iODS. It was the~
9 swi~

10 Q Okay, did ft bid CDDIm:apl_
11 doing eyrbiDg with me exisIiDg switch?
12 A No.
J3 Q Did tb: bid iDchuk tb= switch
14 port?
IS A 'Ile switch port? I'm sony. I
16 don't know what a switah port is.
17 Q Okay, lID yOu don't bow~
18 it included it at dieID't 1Dcluck n
I9 presumably?
20 A Wc~ -= you ukiDg an the
21 IS-dollar line bid?

. 22 Q Yes, sir.
13 A That bid mcludDd~ that
2~ is~ to malce the switch work.. SCI
2S when you say "switch pon," !bal'. ali.

911311& - PUC LOCKBT IDao. 1:;1'..;.

Page 147

1 Q What ... tb= lcnr bid prim? I'm
2 PI10 uk,au _ qua;iaD Mtboul
3 idtlltifyiftc tbD patiea111' wndar.
4 lit. I wcWcl '- very \IIIClI""'*'ortabJe
S aaswr:riDI1bat beravsc of CODfid=tiality.
6 Q wen. 1bI:D let's -
7 MS. HUNT: Let's go oft' b
I recarcl & IeCDDCl I thiDk ,. bave a
9~ u tD wbat is beiDC ubcl

lei Cm e·10 off for ODe nUDue?
J1 Na.. DAWSON: Let's 10 off
12 me n:card. lbm's fiDe.
J3 ~ off 'Itt: RlC'Grd.
14 Q (By Mr. DnIsaD) Tell me
IS - c:xplaiD to me what B S85 aline
JIi rep!'l!lIICIdS.

11 A 1be SIS a lis - I 1housbt I bad
II done tba, Inrt it'. til:: EF'&I c-.s -
19 =1i'-riDI. fumisb ad iDsta11 CDStS for
20 _ SWitch that iJldn.ze III: liDes. tis:
21 trunks. tie fIbrics, _ pra=ssors - tb:
u tatal price fram a 1ICDd.or ItaIIdpoint
23 divided by the Dumber at liDI:s GO 1br=
24 switch.
2S Q And with ftlIPCd 10 the bids,

1 generic for !DC. '1'1z:re~ liDcs, ad~
2 an: tnmks. and tb:y could eitber one be
3 considcrcci pons. So 1 didJ1' t kDow which
4 one you were t.alking about
5 0 Did it inc:lqck a 1':I'UDk part -
6 A Yes.
7 Q - at 5&5 a JiBe?
8 A Yes.
9 Q Is thc:!c such a thiDg u a 1:i.Dc

10 port?
11 A Well, 1bat's DOt a
12 nomenclatuJe uw I'm used 1O.daH"I with.
13 but yeu could laak at it thatW8y. )'III.

I" Q Do you-all bIl¥C a faay UIIID for
IS what I would c:a1l a.une port?
16 A Well. aetu.I11y I wouldjust call
l' it a 1iXIe.
18 Q A liDe'? Okay.
1gAl call it !iDe ad truDk and
20 pan. Some pccp1c, I ..-. usc that, but
21 that's Dot Ib: cammOft raaa.nclatun for WI.

22 Q Okay, naw, ft SIS a1iDe that
23 you mereuce in your IEStiwuay - .. that
24 the lew bid price?
2S A No, that 1QS U. a'Va'lp.

1 th8t is the a\lC:l"llF pria= ower the Various .
2 bids tbaz Southa:CSlaD Bell acc:.epted dmiDg
J the time period that you n:f==cz:d
.. earlier?
S A nwt's e:am:cr..
6 Q Do you Icnmv~ tb= Mft

7 lilly mstaDcz:s wiI:ft Soum-CSUlfD Ben chose
8 not to IClZpt the lowest bid offem! to it
9 for my rason?

ID A I dD 'DDt bow. I would be
11 surprised.
12 Q And dD you i:Dcw 1IIhI:t!a those bid
13 priez:s inc:lwlcd the ~dor discount?
14 A Yes, they dieL
IS Q You t1I:D talk abollt telephone
16 company cast plus tu?
J1 A Yes.
18 Q Wlac did you get 1hat

19 iDformatiCD?
20 A ThI= izlformation CD switch cast,
21 I'd .ay just i:n plIIl!D1. came from Guy
22 Shaw, ID employee of SoutbwCI'ICItJ Bell in
23 Dallas. in Ih= lICl'Work plamling
24 organization.
2S Q Back to the bid information.

KENNEDY ItEPORnNG SERVICE. INC.
(512)474-2233
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Pap 149 Pap lSI
1 hIs.vaiIIbJe to bim claeuDasts whic:b WOuld
:3 nppon r:Jt 1UbataDti__ua1 calDPlDY
3 am bt'. JdWeucecl ill yogr 1a'timoay?
4 A Yca,IdD.
S Q ADd b SIIIIIe for~ frame. power
6 __UCla?

7 A Yes.
8 Q ADd Us your kDawJcdgc. sir. have
9 ay of those dac:umeIlm beBD ci1b:s' produced

10 ill Ibis~I or midi: available to my
11 of111; par1:iI:s?
12 A i'bay haw DOt.
13 Q 1b=D you say 1aII:r11l1be
14 pauipaph bePmma GIl L.iIIe 13 • yotl say,
15 "SoudlWCStl5D BcU's JM:nP~ east
16 ,. liM aD & ctigital switl::b is $248." Do
17 you lII:IC tbIl, sit!
11 A V-.Ido.
19 Q rust of Ill. what ism...
20 powth ofb cast p8r JiDe aD • dlgtta1
21 switch? What 2R yau rdariD& 11) ttae?
22 A Tht refemsc:e is huically tb:
Z3 .... as _ 55; or 115 • _ CDIt.. If you
2. taok tile • aD a1lal'llllJ puMh job em a
2S digi\l1lWild1 - aDd~ u.1bat ,., b:

J wb= did)'O\1pt that? ls.tbat from Mr.
2 Shaw also?

A That'5 c:an=t.
Q And Mr. Shaw - you'!!: telY'iDc 011

5 him for the numbcn that wen: used far the
6 tclep~ company celt?
1 A That's cam=L

• Q Would that also be 1rUC for the
9 fnI:mc. power ad leSt eta?

10 A 1'bat's com::ct.
11 Q Do you know. sir.~ tD=
12~ any dacumcDts 1hat would substatia1e
13 UIC Dumbers 'that are ccmtaiD=d all Page 7 of
]4 your tI:StimDDy?
15 A Yes, I believe so. At th= 'timl= I
16 dic1 ft testimarry. I .. in 1dc=pb=c
17 ccmt3l:t with Mr. Shaw md aetu11y~
18 otb::!s, altllough Mr. Shaw was tb= &me mal
19 put it~ for me. Aftl:r tb=
20 1eStimany had bc= filed..~ bas 11m! -=
21 &ome CDDfumiDg c:amspcmdl:su: of wtac~
22 got so:mr: of tbcsc numbers from md 1b:b'
23 basiS and all. So I beUc'Yc 1tIIIl1bat
2-4 probably satisfJa what )'Qu'n: askiDg for
25~.

'""'u-... ...., -- -
9"3196 - PUC DOCUI' 16226, ETC.

PaplS0
I Q Well, what 1'm uyillg to
2 UDck:rstand, sir.:is you've got a bUDch of
3 numbers Us b:re. 1M I'm DOt beiDg
4 critical. but~ did~ come tram?
s All you'we told me so far il Mr. Shaw. 1)0

6 you happea to know wtI= be got D:m from?
7 A Oh,~.

8 Q~ did be get thm1 from?
9 A Mr. Shaw - his job

10 RlSponsibilitin include doiDg fuDd"J'C':ftta1
11 switch pla:rmi:Dg for Uz sta= of Tcus.
12 He':! the individual that dGBI - hi: ..his .
13 people do analysis that justify rep1aciaS
14 tl'c switch. ~ are me cmes !bat u ....
IS to bid it with the vmdDrs. 1lI:Y.',rc tb=
16 ODeS that ttack it on what it actually
17 costs. So~ bas a - 11: is .. ric:h SOIIf'ClIe

18 of factUal infarmatioD OD tm cost of
19 switehilag.

20 Q And do youe~mat Mr. Shaw
21 has available to him dacumcDu that lIfOUld
22 support the S8S a liDe bid CDSt that you

mctC'DCI: in your atimoDy?

r
~4 A I would U5Wl'Ie so.
25 Q Would you expect that Mr. Shaw

Page 149· Pagc 152

hie 152
1 forward laakiDg - tis is what b avtnge
2 COlt per liDe is for a tDtaJ job.
3 Q Let me back up. 'Ill: bids that
.. you n=iwd - 'MR tb=y for malog or
S digital switda?
6 A DigiW.
7 Q Okay. uu:l that lives )'aU a total
a COSt of S113 a li:ae?
9 A For a DeW switch.

10 Q For .. IIClW switch? All right. and
11 is Ws what yau're saying for aD existiDg
12 diIiW-
13 A CitoMDg In exis'tiD& ctilital
14 nriWl c:08IIl 241. _ chat'.....aiD. that

IS is iIlustratiDc what I WIS clilcussin&
16 earlier of tic dwaJ:*t you ever Jet h
17 SWlitc:h is at ttl: initial poiDt. Orowth
18 jobs cost you a bit mme.
11 MS. H1JNT: ADd 1would
~ cauticm lzrc to be tal CII'CfW 1IGI to talk
21 over anel_ b:im f'miab tha qIMICtion
%% because ft coun Mp01la has • hard tim:
23 ICfting both down if;you talk over each
24 oth='.
ZS Q (By Mr. Dawson) Okay, what's me

KBNNBDY ItEPOJlnNG SlillVlCE, INC.
(512)474-2233

rl'ftw 1_ ..... ",,_ ..... '" .....
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Hatfield Model, Release 3.1 Edits

This paper describes edits that may be made to the HM3.1 distribution and
expense modules.

Editing the HM3.1 distribution module

Open the distribution module using Microsoft Excel The module may be found
in the "Modules" subdirectory of the HM3.1 directory that typically is loaded under the
"Program Files" directory. The module name is "r31_distribution.xls." Once it is open,
resave it in the same directory using the "save as ..." command in the "files" menu;
rename the file "r31_distribution_415.xls"

Two sets of operations are needed. The first is to add columns to the worksheets
as described below. The second set of procedures involves changing formulas. These
steps are described later.

Adding columns

1. Select the "calculations" worksheet

2. Select column AD (click the left mouse button on the AD column header)

With the entire column selected, depress the right mouse button and select
"insert." Excel will insert a blank column with heading AD. The column to the
right (now AE) should be entitled "road frontage, ft"

3. Select columns AF, AG, and AH by locating the cursor on the AF column
heading, depressing the left mouse button, and dragging the cursor from the
column AF header to the column AH header

With the three columns selected, depress the right mouse button and select
"insert"

Excel will insert three blank columns with headings AF, AG, and AH. The
column to the right of the selection, now AI, should be entitled "road cable
distance, per cable"

Changingformulas

Modify the formulas in the "calculations" worksheet so they read as following:

cell F2: IF(OR(D2>fiber_dist,BA2=I),1,0)



cell L2: IF(K2=I,inputs!$F$29,1)

cell M2: MAX(66,IF(R2=0,SQRT(0.5*P2),SQRT(0.5*inputs!$F$41)))

cell AB2: INDEX(cable_range,MATCH((W2*Z2+W2*AA2*max_cable)/
IF(BA2=1,2,1)-AC2*max_cable,cable_range,-1),1)

cell ADl: enter heading "backbone cable taper factor"

cell AD2: IF(W2<=2,1,0.5)

cell AF1: enter heading "road cable max. length, ft"

cell AF2: 0.707*5280*SQRT('CBG input data'!I2m)

cell AG1: enter heading "no. road cables per quadrant"

cell AG2: IF(AF2=0,0,CEILING(AH2/AF2,1))

cell AHl: enter heading "basic 'road' cable distance"

cell AH2: IF(R2=1,0.5*AE2*(l-inputs!$F$36)*(calculations!N2+02)+M2+X2,0)

cell AlI: enter heading "effective per-cable distance"

cell AI2: IF(AG2=0,0,AH2/AG2)

cell AJ2: IF(AG2=0,0,IF(R2=I,INDEX(cable_range,MATCH((l-inputs!$F$36)*
U2NLOOKUPCCBG input data'!K2,density_inputs,2)/AG2-AK2*
max_cable, cable_range,-I),1),0))

cell AK2: IF(AG2=0,0,TRUNC((l-inputs!$F$36)*U2NLOOKUP('CBG input
data'!K2,density_inputs,2)/AG2/max_cable))

cell AL2: IF(BI2=1,0,IF(R2=I,AG2*AK2*AI2*max_cable_inv+
AG2*AI2*VLOOKUP(AJ2,cable_inv,2,FALSE),O))

cell AM2: IF(BI2=1,0,((VLOOKUP(Z2,cable_inv,2,FALSE)*X2*W2+
AD2*VLOOKUP(calculations!AB2,cable_inv,2,FALSE)*calculations!V2
+AL2+(AD2*calculations!V2*calculations!AC2+AA2*X2*W2)*
max_cable_inv)*T2+ T2*AY2)*(0.6+0.4*BH2)+BG2)

cell AN2: ($AM2)*VLOOKUP('CBG input data'!$K2,density_inputs,3)
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cell A02:

cell AP2:

cell AQ2:

cell AR2:

cell AT2:

cell AU2:

cell AV2:

cell BD2:

cell BG2:

(SAM2)*VLOOKUP('CBG input data'!SK2,density_inputs,S)*
inputs!SCSl9

(SAM2)*VLOOKUP('CBG input data'!$K2,densityJnputs,4)+BN2

IF(OR(BI2=1,'CBG input data'!K2>=inputs!SBSI2),0,
(l+CEILING«(X2*W2+V2+AG2*AI2+ IF(BA2=1,0,AX2-IF(T2=2,0,
O.s*SQRT('CBG input data'!I2))))* TINLOOKUP('CBG input data'!K2,
density_inputs,8)* (inputs!SCSI6+inputs!SCSI 7*J2*L2)*
VLOOKUP('CBG input data'!K2,density_inputs,4),I)))

IF(SBI2=I ,0,(SV2+SW2*SX2+AG2*AI2+IF(SBA2=I ,0,AX2-IF(T2=2,0,
O.S*SQRT('CBG input data'!I2))))*ST2*VLOOKUP('CBG input
data' !SK2,density_inputs,S)*VLOOKUP('CBG input data'!SK2,
densityJnputs,7)*SJ2*SL2*(0.87S+0.12S*labor_adj))

change terms reading as follows --

VLOOKUP('CBG input data'!SK2,density_inputs,3)*VLOOKUP('CBG
input data'! SK2,density_inputs,7)

to read--

VLOOKUP('CBG input data' !$K2,densityJnputs,3)*VLOOKUP('CBG
input data'!SK2,density_inputs,6)

set equal to AB2

set equal to AC2

change first part of formula reading as follows --

IF(SBB2<>0,STI*(SBC2*(inputs!SDS98+inputs!SDS95)

to read--

IF(SBB2<>0,ST2*(SBB2*(inputs!SDS98+inputs!SDS95)

IF(BA2=I,T2*(Z2+AA2*max_cable)*W2*VLOOKUP(BF2,
longloop_adj,2),T2*(Z2+AA2*max_cable)*W2*VLOOKUP(IF(F2=1,
AZ2,AZ2+output!F2+ output!G2),longloop_adj,2))+(IF(R2=I,T2*AG2*
(AJ2+AK2*max_cable)* VLOOKUP(AI2,longloop_adj,2)+
T2*AG2*AI2*(VLOOKUP(AI2,longloop_adj,3)-I)*
(0.6+0.4*VLOOKUP(AJ2-AK2*max_cable, cable_inv,2,FALSE)),O))*
IF(AI2>18000,1-18000/AI2,0)
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Make the following edits on the "output" worksheet:

Alter the listed cells to read as shown

cell G2:

cell H2:

IF(calculations!G2=O,O,(calculations!G2+0.5*calculations!I2))*
IF(calculations!E2=1,inputs!$F$25,1)+IF(calculations!BA2=1,
calculations!AW2*calculations!T2,O)

calculations!T2*(calculations!V2*(1+calculations!AC2)+
calculations!W2*calculations!X2*(1+calculations!AA2)+
IF(calculationslBA2=O,calculations!AX2*(1+calculations!AV2),O)+
calculations!AH2*(I+ calculations!AK2))

Editing the HM3.1 Expense Modules

Open the density zone version of expense module found in the "modules"
subdirectory under HM3.l; it will be named "r31_expense_density.xls". Once it is open,
save it in the same directory as "r31_expense_density_415.xls" using the "save as ..."
command under the "file" menu. Close the file. It will be reopened as necessary to make
the edits listed below.

Open the wire center version of expense module found in the "modules"
subdirectory under HM3.1; it will be named "r31_expense_wirecenter.xls". Once it is
open, save it in the same directory as "r31_expense_wirecenter_415.xls" using the "save
as ..." command under the "file" menu. Close the file. It will be reopened as necessary to
make the edits listed below.

Some of the changes described below apply to the density zone version of the
expense module, some apply to the wire center version of the expense module, and some
apply to both.

I) The density zone and wire center versions of the expense module calculate the
weighted average depreciation life for non-metallic cable. This value is used in
calculating depreciation expense and cost of capital for drop wire. In version 3.1
as released, one category of cable investment is omitted ("Inputs" worksheet, cell
J29, should add "Investment Input" worksheet, cell V21 to the existing tenn in the
fonnula). The impact on costs of correcting this error should be minimal, as the
effect of the error is to under-weight underground cable, which typically has a
depreciation life between aerial and buried cable.

For the density zone version a/the expense module:

Cell J29 currently is:
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='Investment Input' lI21
It should be:

='Investment Input' !I21+'Investment Input'lV21

2) In calculating the weighted average depreciation life for non-metallic cable, the
wire center version of the expense module incorrectly refers to row 21 ofthe
"Investment Input" worksheet ("Inputs" worksheet, cells J27, J29, and 131). These
formulae instead should sum the columns referred to rather than refer to the value
in row 21 of each column. The impact on costs of correcting this error will vary .
by study area, depending on the relative mix of aerial, buried, and underground
cable in the wire center appearing in row 21 and the mix ofplant types contained
in the study area as a whole.

For the wire center version ofthe expense module:

Cell J27 currently is:
='Investment Input' !K21+'Investment Input'lX21

It should be:
=SUM('Investment Input' !K:K)+SUM('Investment Input' 1X:X)

Cell 129 currently is:
='Investment Input'lI21

It should be (also incorporating the change above):
=SUM('Investment Input' lI:I)+SUM('Investment Input' lV:V)

Cell 131 currently is:
='Investment Input' 1J21+'Investment Input' !W21

It should be:
=SUM('Investment Input' !J:J)+SUM('Investment Input'lW:W)

3) All versions of the expense module assign a portion of investments and expenses
for general support accounts to customer operations and corporate operations
based on the proportion of expenses in these categories to total operating expense.
The factor used is at the "95 Actuals" worksheet, cell HIlS. The assignment of
investment is calculated correctly ("General Support" worksheet, columns B-J,
rows 6-12). The assignment of expenses is calculated incorrectly at the "95
Actuals" worksheet, cell C129 (C130 in the wire center version). The impact on
costs ofcorrecting this error will be to increase costs slightly.

For the density zone version ofthe expense module:
Cell C129 currently is:

=«C127+D127+E127+F127+H127+G127+I127+J127)*lOOO)*Hl15
It should be (see change described below):

=«C127+D127+E127+H127+G127)*1000)*(1-$H$115)
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For the wire center version ofthe expense module:
Cell C130 currently is:

=CCC128+D128+E128+F128+H128+G128+1128+J128)*1000)*Hl16
It should be (see change described below):

=CCC128+D128+E128+H128+G128)*1000)*CI-Hl16)

4) All versions of the expense module currently mistakenly assign expenses in
Accounts 6112, 6115, and 6116 to miscellaneous expenses instead of to network
support expenses. This can be corrected by removing these cells from the
calculation of total miscellaneous expense in the "95 Actuals" worksheet at cell
C129 (C130 in the wire center version), and adding these categories to the factor
for network support expenses in the "95 Actuals" worksheet at cell C77. The
correction below also will remove expenses associated with aircraft from network
support expenses. The impact of these adjustments will be to increase costs
slightly.

For both the density zone and wire center versions o/the expense module:
Cell C77 currently is:

=C73+C74
It should be:

=C72+C74+C75+C76

5) All versions of the expense module currently overestimate buildings expenses
(expenses associated with wire centers are double-counted). The calculation that
needs to be adjusted is in the "95 Actuals" worksheet, at cell H122 (H123 in the
wire center version). Correction of this error will results in a modest reduction in
costs.

For the density zone version ofthe expense module:
Cell H122 currently is:

=Ell
It should be:

=Ell*O.5

For the wire center version ofthe expense module:
Cell H123 currently is:

=Ell
It should be:

=Ell*O.5

Modify headers in output sheets to indicate that modified versions ofthe HM3.]
expense modules have produced the results.

The following legend must be added to existing headers in expense module output sheets:
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"amended version 4/11/97"

This must be applied to headers in these output sheets:

density zone version

A header must be added in each sheet. To add a header, select the sheet, then,
under the "file" menu, select the "page setup..." option. Then choose the "header/footer"
tab. Once this tab is selected, push the "custom header" button and delete the characters
in the center section. Now enter the legend "amended version 4/11197" in the center
section, press the "OK" button in the "header" dialog box, then press the "OK" button in
the "page setup" dialog box and save the file. This procedure must be applied to each of
the five sheets in the density zone expense module listed below:

network diagram
summary
unit cost
usf
cost detail

CBGversion

This workbook contains only one worksheet, "USF by CBG." Following the
same procedure described for the density zone version, replace the existing header with
one reading "USF by CBG -- amended version 4/11197." Resave the file.

wire center version

This workbook contains two worksheets requiring header changes:

investment input
summa"ry

Select the "investment input" sheet and add the following header, again using the
procedure detailed above: "Investment input -- amended version 4/11/97"

Select the "summary" sheet and enter the following header using the same
procedure: "Summary -- amended version 4/11197"

Resave the file.
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Add the ellited modules to the model.

Start the model. When the "Hatfield Model 3.1" dialog box appears, pull down
the "HM tools" menu and select "options." Next, highlight the edited distribution
module in the right-hand window and press the button next to the "distribution module
name" window. The edited module will now appear as the default distribution module to
be used by the model. Follow the same procedure for each ofthe three expense modules.
Then press the "OK" button. The model will now reply with a notification stating
"updated successfully." Press the "OK" button, and the model may now be run with the
edits.

Check the results

With all edits included, the model produces the following results for US West in
Colorado with default inputs and using the filed HM3.1 CBG database:

Density range results Total weighted average loop cost
End office switching

port $1.13
usage $0.00188

Platform cost total $20.34
Total USF support @ $30
Total local service (USF sheet)

$15.22

$59,905,799
$21.54

Wire center results ("investment input" sheet)

Total distribution cost (sum of column GD)
Total annual support (sum of column HX)
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$255,125,193
$40,392,959


