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EXECUTIVE SUMMARY

eWhatever the outcome of legislative proposals that come before the 96th
Congress, the structure of the telecommunications industry and its computer,
postal and other neighbors will continue to be debated in numerous reguiatory
proceedings, court cases, federal and state legislative initiatives and inter-
national negotiations.

eCentral to these discussions are “proper costs" and their relationships
not only to prices but also to other benefits or burdens. Costs have been
allocated in the traditional telecommunications industry mainly by a two-
stage process. First, explicit jurisdictional separations have allocated
costs hence revenue requirements among the federal and all the state jurisdic-
tions. Second, pricing rather than costing policy has determined the further
incidence of benefits and burdens in the general absence of explicit sub-allo-
cations of costs within the pools of costs assigned to the broad aggregates of
interstate and state services. Part 3 describes the first stage. The second i
stage is detailed here, i

s0ver the last decade, the federal share of costs (hence the share of total !
revenues from interstate customers) has risen sharply, thus lowering the rela-
tive share of state customers. Such broad trends, however, tell only part of
the story. There are significant state-by-state, service-by-service and
industry-segment-by-industry-segment differentials reflecting the influence
on cost allocation and price setting of the diverse compromises politically
feasible in different jurisdictions under changing competitive conditions.

*At the start of the 1970s, toll price schedules rose appreciably over the
whole range of calling distances. By the end of the decade rates for long
distances had flattened out under pressure of competition for relatively long
distance services.

eConcomitantly, the politically sensitive positive disparity between state
tol1 rates generally higher--for equal distances--than interstate toll rates
was reduced over the decade. Indeed, in many states the disparity changed sign.

*During the same period, continuing suburbanization continued the pressure
evident since the end of World War II on the extension of local service into
larger and not necessarily contiguous areas, formerly reached only through
state toll calls. The Atlanta "Tocal" calling area, for instance, is the size
of Delaware and Rhode Island combined. Eighty percent to 90 percent of resi-
denices and about 50 percent of businesses are served at flat-rate {time and/or
distance insensitive) basic local services prices generally held stable by
state regulators.

s¢This stability of basic local pricing and the flattening of Tonger distance
toll rates has been accompanied by unbundling and separate pricing of various
elements of local service and also by sharp rises in medium-distance toll rates.
Consequently the diminshed toll rate disparity has been supplanted by a signi-
ficant exchange/interexchange rate disparity manifested by an abrupt increase
in the price of a call to a point just outside a local calling area relative
to the price of a call to a point just inside a Tocal calling area, just at
a time when the 96th Congress contemplated shifting the federal/state juris-
dictional boundary from the state border to the boundary between local {exchange)



iv

and toll (interexchange) services.

*During the 1970s the dependence of all operating telephone companies, but
especially of the independents, on toll as opposed to local revenues increased
by virtue of an administrative linkage (the Ozark Plan) between the processes
of jurisdictional cost separations and the (logically) independent processes
for inter-company sharing of revenues for jointly provided services. In some
instances, this would have reduced the share of costs to be recovered through
local service pricing to zero or less, but for the interposition of an arbi-
trary floor on that share.

eGiven current competitive pressures toward decreasing the federal share
of costs, reducing their growth rate or imposing a share on all competitors
and given continuing political pressures toward extending local calling areas,
traditional costing and pricing processes are being destabilized. Indeed,
the very distinction between exchange and interexchange services is of increas-
ingly doubtful validity. The consequences of these findings of Part 4 are
examined in Part 5.
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4. THE TRADITIONAL STATE SIDE OF TELECOMMUNICATIONS COST ALLOCATIONS

A. Relation of Federal to State Cost Pools

The costs that define revenue requirements under state control as of early
1980 are the residue left after interstate costs have been subtracted from
nationwide total costs, the latter both as defined in Part 3. Net of miscella-
neous costs, principally those of directory advertising (Sec 3-B2), nationwide
total costs for 1976 were $38.3 billion, of which $11.4 billion (30%) were inter-
state costs and $26.9 billion (70%) were state costs {Table 4.1(a)).

Table 4.1(a} also shows that the total state cost pool in effect translates
into state toll revenue requirements of $8.1 billion (30%) and local service
revenue requirements of $18.8 billion (70%) although, in general, no formal
state/Tocal separation is made (Section 4-F).

Table 4.1(b) shows how changing interstate cost definitions might influence
the size of the state pool. That state-by-state variations in local/toll batances s
described in Sections 4-E through 4-I, would make an estimate of local/toll
breakdown rather gquestionable is indicated by the question marks in Table 4.1(b).
TabTe 4.1(b) is based on Table 4.2, where interstate cost elements as separated
under the Qzark Plan are presented along with hypothetical high and low alternates.
The high assumption {(Column 2} is an arbitrary 25% increment of interstate costs
over the 0zark Plan. The low assumption, averaging out to a 49% decrement in
interstate costs over the Ozark Plan, is compounded of a decrement from SPF-
based allocations to SLU-based allocations where applicable, and an arbitrary
decrement of 25% otherwise. Section B3 of Part 3 details the reasons why Table
4.2 presents alternative allocations for the costs of Long Lines even though it
operates entirely as an interstate and foreign carrier. |

These bracketing assumptions seem well within reason, given the flexibility
of reasonable measures of actual uses demonstrated in Part 3, the wide range of

rationalizations available to support heading either way, and the wide range of
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0zark® Highb Low
Plan Assymption Assumption
AT4T Long Lines Costs 2,441 3,051 1,831¢
1.5. Private Lines Costs 930 1,162 698°
Non-traffic Sensitive d
Message Service Costs 3,746 4,682 1,126
Non-plant Related p
Message Service Costs 2,430 3,037 729
Other Message Service Costs 1,859 2,325 1,394¢
TOTAL 11,406 14,257 5,778
Average Change from Col. 1 +25% -48%
Table 4.2

1976 Alternate Interstate Cost Allocations
{$ million)

Source52
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realized variation exhibited in Table 3.26. Indeed, there is ample historical
precedent for large variations in cost allocations both within the telecommu-
nications industry and in other regulated industries.

For example, variations ia ATAT Long Lines costs like those in Table 4.2,
line 1, have been achieved within the current legal framework, albeit in a
different political climate, by means like the Modified Phoenix Plan described
in Section 3-B3. 1In the thirties, the Bell Operating Company allocated essen-
tially no costs of local plant to the interstate services under a “board-to-
board" costing theory.1 The sum of Tines 1 and 2 of Table 4.2 (Column 1,
$3.4 billion) is a gross estimate of how Tow interstate costs would be under
board-to-board theory. Were this approach taken, again under contemporary
"access charge" justifications, interstate revenue requirements would decrease
by $8.0 bilTion or 70% resulting in a 30% increase in total state revenue

requirements.

By way of comparison, between 1971 and 1978 the U.S5. Postal Service's
"institutional” or “"non-attributable" costs--roughly parallel to non-traffic-
sensitive telecommunications costs--were reduced from 51% to 25% through the |
invention of a category of “reasonably assignable costs" falling somewhere
between institutional and attributable (the latter parallel to traffic
sensitive) costs. The 51% level had been challenged by the Greeting Card
Publishers' Association on the ground that it provided means for subsidizing
2d, 3rd and 4th class mail from Ist class revenues. But the USPS and, later,
the Postai Rate Commission and the courts evolved a concept of "service
related costs” for "reasonably assigning" much of the 26% differential to
Ist class mail. This, together with a discount rate for pre-sorted lst
class mail backfired in creating relatively higher postage rates for greeting

card users.




In the railroad world, a 1917 study reported variations from 20.6%
to 60.7% in the proportion of expenses for maintenance of way and structures
chargeable to passenger service according to measures ranging from revenue
car miles (20.6%) to revenue train miles (60.7%) with fuel consumption of
road and switch locomotives in between (40.6%)?

The constancy of total national costs assumed in Table 4.1(b) is
another major assumption. Pricing changes consequent on cost reallocations
might well increase or decrease the rates of return calculated to bring
costs = revenue requirements into balance with income actually realized,
hence increase or decrease total costs. The smoothness of the historical
data of Part 2 in the face of major changes in both cost allocations and
prices suggest that modest inferences may reasonably be made about pro-
portionate changes only so long as either the structure of the separations/
settiements process remains stable or transitional processes are invoked,
as for example, by bills befaore the 96th Congress.

The inference we make from Table 4.1(b} is indeed modest. Given the
30/70 ratio of interstate to state costs, changes that are great relative
to the whole interstate pool have attenuated effects on the larger whole
state pool. Conversely, however, a lesser change relative to the state
pool has an amplified effect on the smaller interstate pool. The shift
of a given dollar amount from one pool to the other is therefore, on the
whole, more influential on the stakes in the interstate realm than on those
in the state realm.

Bills before the 96th Congress contemplated realigning jurisdictional
boundaries as illustrated in Figure 4.1. The interexchange and exchange

cost pools that would result under current cost definitions are shown in




Present Proposed
Interstate Toll
Interexchange
State Toll
Exchange Exchange

State jurisdiction is in italics

Figure 4.1

Present and Proposed Jurisdictions

SourceS3




$ Billion Percent
Interexchange 19.492 50.9
Exchange 18.777 49.1
Total 38.269 100
(a)
$ Billion Percent
11.843++ 24, 364 30.9% <« 63.7%
Interexchange ~7.469 44,872
-39% <« +25%
26.426 + 13,905 69.1% < 36.3%
Exchange +7.649 +— -4,872
+41% «— -26%
Total 38.269 100%
(b)
Table 4.3

Impact of Changing International Costs

0a Exchange Cost Pool, 1976







Table 4.3(a), where the interexchange amount is the sum of the toll column
entries of Table 4.1(a) and the exchange amount is the local amount of Table
4.1(a).

Under these conditions, the federal and state pools are initially of
nearly equal size. The shift of a given dollar amount from one pool to the
other would have to equal impact on the two jurisdictions. Assuming varia-
tions in interstate toll as bracketed in Table 4.2 and variations in state
toll of +25% yields interexchange variations as bracketed in Table 4.3(b).
Consequently, under such a legistative proposal the size of the exchange pool

could have been made to vary between a 41% increase and a 26% decrease and

exchange/interexchange proportions between 70%:30% and 40%:60% (Table 4.3(b)).

Under the law as of early 1980, the states had the option of load-
ing the maximum $5,638 billion (21%) increase in state allocation (Table
4.1(b)) entirely onto a 30% increase over the $18,777 biliion of local
costs or entirely onto a 70% increase over the $8.086 billion of state
toll costs, or somewhere in between. Likewise for an average 11% de-
crease (Table 4.1(b)}. How the states might exercise their options is
analyzed in Section 4-F.

The foregoing reasoning from the whole oversimpTifies effects aris-
ing from differential spreads of cost shifts both across particular
services and also across particular states, as shown in Figure 4.2 and
Table 4.4. Figures 4.2(a)-{0) (Tables 4.4(a)-{f}) show state by state
Bell System revenues from interstate toll, state toll, exchange, total

toll and total state services in 1976. Interstate revenues from New York
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(d)

1976 ($ million)

c)

(

and Total Revenues,

Figure 4.2

Bell System State-by-State Revenues,

Interstate and State Toll, Exchange,

1976
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Ball Sysiem Annual Ravenues
Total Toll, 1976

$ 1873 millon

Vermont
$50 million

Colltornio
$1873 miition

Colifornig: Vermoni
3T

(e)

Bell Sysiem Revenues -
Tolal Slate, 1976

4 2905 million

New York!Nevada
a5:1

Total Toll and Total State Revenues, 1976 ($ millien)

Figure 4.2 (continued)




AL
AZ
AR
CA
co
cT
DE
FL
GA
ID
IL
IN
IA
KS
KY
LA
ME
MD
MA
MI
MN
MS
MO
MT
NE
NV
NH
NJ
NM
RY
NC
ND
OH
DK
OR
PA
RI
SC
SD
TN
TX
Ut
VT
VA
WA
Wy
Wl
WY
BELL SYS

Total Toll
($ Million

197.03
176.58
115.17
1873.1
242.35
264.16
103.97
540.82
329.12
57.49
586.27
217.21
171.89
147.80
152.50
260.36
84.99
217.38
539.51
470.37
219.50
170.17
267.28
64.91
82.02
65.30
80.30
643.02
81.21
1479.75
212.39
52.30
463,22
195.77
181.34
591.36
59.08
140.50
53.17
238.93
870.76
82.14
50.16
276.40
21n.13
95.18
179.51
52.23
13969.95

-13-

Ranked
Total State Total Toll Total State
) ($ Miliion) {($ Million) ($ Million)
353.63 *  BELL SYS 13969.95 BELL SYS 23474.9%
266.55 CA  1873.11 NY 2904.79
15463 NY 1479.75 CA  2826.07
2826 07 TX  870.76 TX 1507.10
346.71 N £43.02 IL  1352.92
383.84 PA 591.36 PA  1079.33
66.24 IL  586.27 MI 96688
85547 FL 540.82 OH 957.01
504.35 MA  539.51 NJ  955.99
66. 01 MI 470.37 MA  911.40
1352.92 CH 463.22 FL 855.47
406.07 GA 329.12 MD 517.98
239 58 VA 276.40 GA 504.35
20468 MO 267.28 VA 459,69
246.44 €T 264.16 MO 458,97
440.60 LA 260. 36 LA 440.60
104.76 co 242.35 ™ 415.45
517.98 ™ 238.93 IN 406.01
311.40 WA 231.13 CT  383.84
966. 88 MN 214,90 MN 374.33
374.33 MD  217.38 WA 369.92
213, 3] IN 217.21 . AL 3583.63
468.91 NG 212.39 0 2346.71
65. 44 AL 197.03 Wl 336.48
107.78 0K 195.77 NC 315.60
34,32 OR 181.34 0K 270.50
86.93 WI 179.51 A 266.55
955. 99 AZ 176.58 KY 246.44
101.72 1A 171.88 IA 239.58
290479 MS 170.17 OR  239.36
315.60 KY 152.50 MS 233.71
58.78 KS 147.50 SC 218.32
957.01 SC 140.50 KS 204.68
270.50 AR 115.17 AR 154.63
23936 DE 103.97 Wy 150.16
1079.33 WY 95.18 utr 119.74
9985 ME 84.99 NE 107.78
218.32 uT 82.14 ME 104.76
56.95 NE 82.02 NM 101.72
419.45 NM 81.21 RI 99.85
1507.10 NH 80.30 NH 86.93
119.74 NV 65.30 bE 66.24
50.60 MT 64.91 ID 66.01
469.69 RI 59.08 MT 65.44
369.92 1D 57.49 ND 58.78
150.16 SO 53.12 S0 56.95
336.48 ND 52.30 VT 50.60
41.56 WY 52.23 WY £1.56
23474.98 VT 50.16 NV 34.32

(b)

Total Toll and Total State Revenues, 1976 (3 million)
Table 4.4 (continued)
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Beli System Revenues,
Interstate Tail, 1976

Nevodo:Michigan
34:]

(g)

BeM System Revenues
Tolal Stale as % of Total Revenues, 1976

Michigon:Nevada
2.2:1

Bell System Revenues,
State Toll, 1976

Colifornig:Delaware
43:]

(i)
Interstate Toll, Total State ard State Toll Revenues as Percent
of Total Revenues, 1976

Cimitvmn A 7 [anndtdinaadl
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Bell Sysiem Revenues,
Exchange, 1976

(3)

Beil System Annual Revenues
Total Toll as % of Tolal Revenues, 1976

Ll

Marylond
33%

Nevado:Maryland
2.2:1

Exchange and Total Toll Revenues as Percent of Total Revenues, 1976

Figure 4.2 (continued)




AL
AL
AR
CA
co
cT
DE
FL
CA
1D
IL
IN
1A
K5
KY
LA
ME
RD
MA
MI
MN
M5
KO
MT
NE
RV
KH
KJ
KM
NY
RC
ND
ok
0K
OR
PA
RI
sC
sD
™
X
uT
¥T
VA
WA
Wy
Wil
WY
BELL SYS

Exchange and Total Toll Revenues as Percent of Total Revenues, 1976

¥ of Total Revenues

Exchange
& Other

56.73
65.32
47.24
48,33
52.M
50.48
58.87
54.54
54.33
44,30
66.51
58.49
48.13
49.60
52.80
53.99
43.48
67.43
54.81
59.98
56.06
46.23
58.07
37.78
48.87
28.33
44 .41
51.12
48.30
62.21
50.35
40.10
61.31
48.45
47.79
56.44
58.73
54.02
40.40
55.99
53.32
51.60
40,37
£6.81
53.27
53.35
58.84
34.31
55.35

AL
AZ
AR
CA
co
cT
DE
FL
GA
ID
IL
IN
IA
K5
KY
LA
ME
MC
MA
MI
FN
M5
MO
MT
RE
NV
NH
HJ
KM
NY
NC
HD
DH
0K
OR
PA
RI
SC
50
N
TX
ut
VT
VA
WA
Wy
Wi
WY
BELL S5YS

Total
Toll

43.27
44.68
52.76
51.67
47.89
49.52
41.13
45.36
45,67
55.70
33.49
41.51
51.87
50.40
47.20
46.01
56.51
32.57
45.19
40.02
43.94
53.77
41.93
62.22
51.13
71.67
55.59
48.88
51.70
37.79
49.55
59.90
38.69
§3.55
52.21
43.56
41.27
45.98
59.60
44.01
46.68
48.40
59.63
43.19
46.73
46.65
41.16
65.69
44,65

=17~

Ranked

MD
IL
NY
CH
HI
DE
HI
RI
IN
MO
VA
AL
PA
MK
™

BELL SY3

(d)

AZ
MA
FL
GA
5C
LA
wy
TX
WA
KY
Co
uT
NJ
cT
NC
KS
NE
oK
CA
WM
IA
OR
AR
MS
NH
1D
ME
S0
VT
ND
MT
WY
NV

% of Total Revenues

Exchange
& Other

67.
.51
62.
81.
59.
58.
58.
h8.
58.
58.
56.
73
56.
56.
55.
55,
55.
.81
54,
54.
.02
53.
53,
53.
53.
.80
52.
.60
51.
50.
50.
49,
48.
48,
48.
48,
48.
47,
47.
46.
44,
44,
43.
40.
40.
40.
37.
34,
28.

66

56

54

54

52
81

43

21
K
98
87
B4
73
49
07
B1

a4
06
99
35
32

64
3

99
35
32
27

11

12
48
35
60
87
45
33
3C
13
7%
24
23
41
30
46
40
37
10
78
31
33

Table 4.4 {continued)

NV
WY
MT
ND
VT
sD
ME
D
NH
M5
AR
OrR
IA
NM
CA
0K
HE
KS
NC
cT
HJ
uT
co
XY
WA
TX
WY
LA
SC
GA
FL
MA
AZ
BELL S¥S
™
MN
PA
AL
YA
MO
IN
RI
Wl
DE
MI
OH
NY
IL
MD

Total
Toll

71.67
65.69
62.22
5%.90
£6.63
59.60
56.51
95.70
55.39
83.77
52.76
§2.21
51.87
51.70
51.67
51.585
51.13
50.40
49.65
45.52
48.88
48.40
47.89%
47.20
46.73
46.68
46.65
46.07
45.98
45.67
45.36
45.19
44 .68
44.65
44.01
43.94
43.56
43.27
43.19
41.93
41.51
41.27
41.16
41.13
40.02
38.69
37.79
33.49
32.57
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Bell System Revenues
Siails Toll o1 % of Total Slate, 1976

State Toll and Exchange Revenues as Percent of Total State Revenues, 1976

Figure 4.2 (continued)




AL
Al
AR
CA
co
cT
DE
FL
GA
)
IL
IN
IA
K5
KY
LA
ME
MD
MA
MI
MN
MS
MO
MT
NE
NY
NH
KJ

NY
NC
ND
OH
ox
OR
PA
RI
SC
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Total State Revenues, 1976

Table 4.4 (continued)

Ranked
Exchange State Exchanae
and Other Toll and Other
73.07 ND a0.44 DE 89.51
8z.02 MT 39.78 MD 36.8%
66.59 CA 38.01 iL 26.07
61.99 ME 37.60 RI 84.22
76.05 MS 37.29 RY 83.85
70.16 SD 36.72 AZ B2.02
85.51 WY 34.38 Mo 78.94
76.15 TX 34.00 GA 77.63
77.63 1A 33.42 VA 77.39
69.28 AR 33.3 OH 76.71
36.07 VT 32.89 WI 76.26
75.39 1.4 31.98 FL 76.15
66.58 NC 31.76 co 76.05
70.N KY 30.79 SC 75.60
69.21 10 30.72 IN 75.39
69,35 OR 30.66 NV 75.23
62.40 LA 30.65 MH 74.93
86.89 cT 29.84 NM 74.60
71.80 NJ 29.66 NH 73.81
72.93 KS 29.09 Ut 73.13
74.93 PA 29.02 AL 73.07
62.71 WA 28.78 M1 72.83
78.94 MA 28.20 NE 72.74
50.22 ™ 27.52 TH 72.48
72.74 WY 27.52 Wy 72.48
75.23 HE 27.26 MA 71.80
73.81 MI 27.07 WA 71.22
70.34 AL 26.93 PA 70.98
74.60 uTt 26.87 KS 70.91
83.85 NH 26.1% NJ 70,34
68.24 NM 25.40 cT 70.16
59.56 MK 25.07 LA £9.35
76.1 NV 24.77 OR 69.34
68.02 IN 24.61 1D 59.28
69.34 sC 24.40 KY 69.21
70.98 to 23.95 NC 68.24
84,22 FL 23.85 oKX £8.02
75.60 WI 23.74 VT 67.11
63.28 OH 23.29 AR 66.69
72.48 VA 22.61 IA 66.58
66,00 GA 22.37 T 66.00
73.13 MO 21.06 WY 65.62
67.11 AZ 17.98 S0 £63.28
77.39 Ny 16.15 MS §2.71
77.22 RI 15.78 ME 62.40
72.48 iL 13.93 CA 61.99
76.26 MD 13.11 MT 60.22
65.62 DE 10.49 ND 59.56
(e)
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Bell Sysiem Revenues
Inisrstote Toll aa % of Totol Toil, IST6

Bell System Revenues
State Tok as % of Tolal Toll, 1976

Interstate Toll and State Toll Revenues as Percent
of Total Toll Revenues. 1976

Figure 4.2 (continued)
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Ranked

o
o

Interstate
NY 86.98
R1 73.32
AZ 72.86
WY 72.64
NH 71.64
MD 68.75%
NY 68.29
NM 68.18
IL 67.85
T 66.83
co 65.74
GA 65.7¢2
1D 64.7¢
NE 64.18
MO 63.06
FL 62.27
SC 62.09
VA 51.58
uT 60.82
sD 60.67
MT 59.490
KS 59.63
OR 59.53
HN 57.33
T 56.65
Wy 56.59
BELL SYS R5.94
NJ 55.91
0K B5.81
Wl 55.50
AR 55.28
ND 54.55
IN 54.00
WA £53.94
ME 53.65
1A 63.42
NC 52.80
MA 52.37
OH 57.89
™ 51.68
AL 51.66
KY 50.24
MS 48.87
LA 48.13
PA 47.03
MI 44 .35
CA 42.65
TX 41.16
DE 33.15

{f)

of Total Toll

DE
TX
CA
MI
PA
LA
MS
KY
AL
TN
CH
MA
HC
IA
ME
WA
IN
ND
AR
Wl
oK
NJ
BELL SYS
WY
cT
MN
OR
KS
WT
sD
uT
YA
5C
FL
MO
NE
D
GA
co
vT
IL
NM
NY
MD
NH
WY
AZ
RI
NV

Interstate Toll and State Toll Revenues as Percent of
Total Toll Revenues. 1976

Table 4.4 (continued)

.85
.84
.35
.65
.97
.87
.13
.76
.34
.32
11
.63
.20
.58
.35
.06
.00
.45
72
.50
.19
.09
.06
.41
.35
.67
.47
.37
10
.33

.42
.91
.73
.94
.a2
.28
.28
.26
A7
.15
.82
7
.25
.36
.36
.14
.68
.02
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were 35 times those from North Dakota; California state toll revenues
were 153 times those from Delaware; New York exchange revenues were near-
ly 100 times those from Nevada; California spent 37 times more on tol}
services than Vermont, and New York 85 times more on state services than
Nevada; and New York yielded nearly 50 times as much total revenue as
Wyoming. Proportions varied as well, Interstate/state revenue propor-

tions ranged from 62:38 in Nevada to 18:82 in Michigan. 30% of Cali-

fornia revenues came from state toll services, but only 7% of Delaware
revenues. Only 28% of Nevada revenues came from exchange services in
contrast to 67% in Maryland. Within the state revenue requirement pools,
exchange/state toll proportions ranged from 60:40 in North Dakota to
90:10 in Delaware (Figure 4.2(1), {m}; Table 4.4{e)}. Within the toll
(interexchange) services, interstate/state proportions ranged from 87:13
in Nevada to 33:67 in Delaware (Figure 4.2(n), (0); Tabie 4.4(f)}.

Greater understanding of the details of incidence is therefore im-

portant in assessing the economic and political impact of any transition

in federal/state/local cost allocation patterns and in associated prices.

B. Federal/State Toll Revenue and Rate Disparities

As of 1976, revenues from message telecommunications service (MTS-the
ordinary long distance call) accounted for over 80% of toll revenues
(Figure 3.1, Box 16).

Figures 4.3 and 4.4 and their associated Tables 4.5 and 4.6 display wide
variations in 1976 state MTS pricing. At the extremes, an Ohio customer
paid almost four times as much as a Kansas resident for a 25-mile, customer-
dialed, three minute night time state call. A 100-miTe call was priced

over three times higher in Louisiana than in Rhode Island. Comparison with
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Stats Toll Day Rotes, 25 Miles {1976)

{a)

Michigan
25¢

........... 7

S i "-:&Eﬁwﬁ
“MT”!-eri |mm"

2.541

{b)

Figure 4.3

Message Toll Service (MTS) Rates for a Customer-Dialed,
3-Minute, 25 Mile State Telephone Call, 1976

-~ _. S6




AL
A
AR

co
cT
DE
FL

1D
I
IN
1A

KY

ME
MD

MI
MN
MS
Mo

NE
NV
HH
NJ
HM
NY
[
ND
OH
oK

PA
RI
sC
50
TN
TX

VT
VA
WA
WV
Wl

{In Dollars)
Evening

Day

0.69
.65
.44
.43
.62
.51
.55
.60
.51
.30
.49
.63
.57
41
74
.61
.63
.61
.62
.33
.8
.92
.48
.30
.61
4]
.59
.36
.55
.66
.55
.67
.67
.37
.47
.65
.56
.61
.61
.69
.42
.60
75
.58
.65
.65
.51
.65

Message Toll Service (MTS} Rates for a Customer-Dialed,
3-Minute, 25 Mile State Telephone Call, 1976

Source

S7

0.48
.42
.33
.38
.50
.40
.42
.39
.38
.30
47
.49
.37
.26
.45
.61
.50
.45
.48
.25
.39
.59
.38
.30
.39
.35
.43
.33
.36
.52
-4
.54
.62
.28
.35
.42
.36
.43
.48
.38
.31
.35
.60
.36
.48
.42
.37
.42

Kight

0.33
.26
.22
.35
.25
.24
.26
.24
.33
.30
AT
.36
.23
.16
.40
.33
.42
.30
.4
.25
.24
.36
3
.30
.24
.35
.35
.27
.22
.33
.27
.27
.59
.24
.23
.26
.21
.32
.36
.28
.25
.24
.50
.22
.32
.26
.25
.26
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Ranked
Day Evening Night
MS 0.92 OH g.62 O 0.59
¥Y .75 LA .61 ¥T .50
KY .74 ¥T .60 IL .47
TN .69 Ms ] ME .42
AL .69 KD .54 MA .4
KD .67 NY .52 KY .40
OH .67 ME .50 MS .36
NY .66 co .50 SD .36
WA .65 IN .49 IN .36
W¥ .65 AL .48 HY .35
WY .65 WA .48 NB .35
AZ .65 MA .48 CA .35
PA .65 sSo .48 LA .33
DE .65 IL .47 Al .33
IN .63 KY .45 NY .33
ME 63 MD .45 GA .33
co .62 SC .43 WA .32
MA .62 NH .43 SC .32
CcT .6} Wy 42 M0 .3
SC .61 WY .42 10 .30
sh .61 Az .42 MT .30
LA .61 PA .42 1D .30
MN .61 DE .42 TN .28
NE .61 NC .41 ND .27
MD .61 CT .40 NC 27
FL .60 MN .39 NJ .27
ur .60 NE .39 Wy .26
NH .59 FL .39 WY .26
VA .58 uTt .35 AZ .26
1A Y ™ .38 PA (i
RI .56 GA .38 DE .26
NC .55 MO .38 MI .25
KM .55 CA .38 co .25
GA .81 IA .37 Wl .25
WI .51 WI .37 TX .25
IL .49 YA .36 cT .24
MO .48 M .36 NE .24
OR 47 RI .36 FL .24
AR .44 OR .35 uT .24
CA .43 NV .35 MN .24
TX .42 AR L33 CK .e4
KS .41 NJ .33 [A .23
Ny 41 T* .3 0R .23
oK .37 1D .30 VA .22
NJ .36 MT .30 NM .22
MI .33 0K .28 AR .22
1D .30 KS .26 RI .21
MT .30 MI .25 KS .16
Table 4.5
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State Toll Doy Rates, 100 Miles (1976}

{a)

(b)

;'-1@@|||1|1|!!ﬁ‘:',,,, T 3
i T

Lovisiana: Rhoda |5land
33:

{c)
Figure 4.4

Message Toll Service (MTS) Rates for a Customer-Dialed,
3-Minute 100 Mile State Telephone Call, 1976




AL
Az
AR
CA
co
cT
DE
FL
GA
10
It
IN
1A

KY

ME
MD

M1
MK
Ms
MO
MT
NE
NV

NJ
NM
NY
NC
ND
OH
0K
OR
PA
RI
sC
SD
TN
TX
ur
VT
VA
WA

Wl
Wy

Oay

1.2
.99
.98
.79
.92

1.03
.99

1.13
.89
.60
.80
.98
.99
.83

1.22

1.06
.97
9

1.25
.81

1.19

1.58
.97
.70
.96

1.00
.98
.75
.96

1.22
.91

1.02
.99
.89

1.04
.99
.66
9
.97

1.21

1.02
.99

1.15
.99
.99
.99
.87
.99

{In Dollars)
Evening

.85
B4
.74
.65
.74
.67
.54
.73
.51
.45
.63
.20
.64
.53
74
.88
.77
.68
.99
.61
77
1.02
.78
.60
.62
.65
.13
.38
.66
77
.68
.82
.87
.67
.78
.64
.42
.64
J77
.67
.78
.64
L9
.63
.74
.64
.52
.64

Night

.58
.40
. 4%
.43
.37
.4
.39
.45
.46
.45
.54
.48
.40
.33
.65
.87
.64
.45
.83
.61
.47
.63
.63
.50
.38
.65
1
.33
41
.52
.45
.41
.76
.58
.52
.39
.26
.46
.58
.48
.61
.40
.72
.40
.49
.39
.37
.40

=27

Message Toll Service (MTS) Rates for a Customer-Dialed
3-Minute, 100 Mile State Telephone Call, 1876

Saurce

SS9

Rankad
Day Evening Night
Hs 1.58 MS 1.02 LA .87
HA 1.25 MA .99 MA .83
KY 1.22 vT .91 OH 76
NY 1.22 LA .48 ¥T .72
AL 1.21 OH .87 Ky .65
™ 1.21 AL .85 RV .65
MN 1.19 ND .82 ME . B4
VT 1.15 OR .78 MS .63
FL T.13 MO .78 MO .B3
LA 1.06 NY g7 TX .51
OR 1.04 MN 17 MI .61
cT 1.03 ME 7 AL .58
HD 1.92 50 77 sb .58
TX 1.02 X .76 KH .58
NV 1.00 KY 74 14 .58
AZ .99 WA .74 IL .54
DE .99 AR .74 OR .52
IA .99 co 74 NY .52
a4 .99 FL 73 MT .50
PA .99 NH 73 WA .43
uT .99 IN .70 AR .49
VA .99 MD .68 IN .48
WV .99 NC .68 ™ .48
WA .59 N .67 MN .47
WY .99 T .67 sC .46
AR .98 0K .67 GA .46
IN .98 NM .66 FL .45
NH .98 Ny .65 HC .45
ME .97 CA .65 MD .45
MO .97 A7 .64 1D .45
50 .97 IA .64 CA .43
NE .96 PA .64 ND .41
NH .96 ut .64 cT A1
co .92 DE .64 NM .4
MO 9 Wy .64 AZ .40
NC .91 WY .64 uT .40
sC 9 5C .64 IA .40
Gh .89 VA .63 WY .40
1] 4 .89 NE .62 YA .40
WI .87 M1 .61 PA .39
KS .83 IL .61 DE .39
MI .81 MT .60 Wy .39
IL .80 KS .53 NE .38
CA .79 ) .52 co .37
NJ .75 GA .51 Wl .37
T .70 ID .45 KS 233
RI b6 RI .42 NJ 23
1D .50 NJ .38 RI .26
Table 4.6
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Figures 3.12 and 3.73 (Tables 3.20, 3.21) shows little direct relation
between these prices and state-by-state interexchange circuit plant costs.
We have no evidence that these rate variations across states have
been either widely perceived or controversial. Over the years, attention
and debate have focused on widely perceived differences between state and

interstate toll rates, especially evident to consumers near the borders.
One manifestation of these differences is the revenue disparity illustrated
for 1977 in Figure 4.5 (Table 4.7).

Revenue disparity is defined as the difference between revenues
from state toll calls as priced according to state tariffs and what those
revenues would have been had the same calls been priced at the corre-
sponding interstate rates. At the extremes, in 1977, Floridians paid the
most dollars for state toll calls over what they would have paid for
similar interstate calls (New Yorkers had that honor in 1976); Californians
paid the least in both years. Had the state toll calls been priced at
interstate rates in 1977, people in Mississippi would have had to pay 35%
tess than they actually did for the aggregate of state toll calls, and
Floridians 21% less. Conversely, New Jersey state tol] users would have
had to pay 60% more and Californians 20% more in 1977. Figure 4.6{a}, (b)
show revenue disparities under rates proposed by the Bell System in 1970
and under interim rates approved in 1971 (Figure 4.6(c), (d)). Between
1970-71 and 1977 California migrated from the position of highest revenue
disparity to that of least.

Revenue disparity reflects the aggregate effect of rate disparities,

deviations of state rates from interstate rates, with magnitudes
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] I977 Reverue Disparity
(million dolars}

Californig
-$343 miilion

Florida
+4$97 million

(a)

1977 Revenue Disparity
as Percent of Intrastate Revenue

New Jersey
-60%

Mississippi
+35%

(b)

Figure 4.5

State-by-State Tell Revenue Disparity, 1977

Sour‘ce510
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Ranked

Revenue Percent of Revenue Percent of

Disparity of Intrastate Disparity of Intrastate

$Millions Revenue tMillions Revenue
AL 33.9, 26.1 FL 96,6 MS 34.8
AZ -0.8 -1.3 NY 76.5 ™ 27.3
AR -4.4 -5.9 0H 65.5 AL 26.1
CA -342.9 -19.7 T 53.4 KY 25.8
co 4.0 4.2 MA 43,4 FL 21.0
cT -5.8 -4.8 ™ 41,1 MA 18.4
DE -0.2 -2.9 MS 34.4 LA 15.7
FL 96.6 21.0 AL 33.9 NY 14.3
GA -3.9 -2.4 KY 28.9 OH 12.7
1D -1.6 -4.6 LA 25.5 N 12.0
L -36.7 -11.4 IN 21.2 ME 10.7
IN 21.2 12.0 VA 14.0 NV 10.6
1A -1.1 -0.9 WA 7.0 Wl 10.2
KS -23.2 -23.4 NM 7.0 VT 8.5
KY 28.9 25.8 ME 4.6 ND 8.3
LA 25.5 15,7 co 4.0 TX 6.6
ME 4.6 10.7 ND 2.5 VA 6.3
MD 0.0 0.0 VT 1.8 MN 5.0
MA 43.4 18.4 NV 1.5 co 4,2
MI -62.8 -16.1 5D 0.7 WA 3.8
MN 7.0 5.0 NH ¢.6 WY 3.5
MS 34.4 34.8 MD ¢.0 SD 2.5
MO -10.3 -5.7 DE -0.2 NH 2.3
MT -7.4 -19.1 Wy -0.7 MD 0.0
NE -3.7 -6.1 AZ -0.8 1A -0.9
NV 1.5 10.6 1A -1.1 AZ -1.3
NH 0.6 2.3 R1 -1.3 GA -2.4
NJ -187.6 -59.5 Hj -1.6 OR -2.8
NM -4.8. -13.9 Wy -1.8 DE -2.9
NY 76.5 14,3 ut -2.0 PA -3.5
NC -26.5 -10.7 OR -3.3 Wy -3.9
ND 2.5 8.3 NE -3.7 ID -4.6
OH 65.5 12.7 GA -3.9 cT -4.8
0K -18.2 -13.9 AR -4.4 ut -5.4
OR -3.3 -2.8 NM -4.8 MO -5.7
PA -14.2 -3.5 cT -5,8 AR -5.9
RI -1.3 -9.3 MT -7.4 NE -6.1
SC -12.3 -15.0 MO -10.3 RI -9.3
)] 0.7 2.5 SC -12.3 NC -10.7
™ 41.1 27.3 PA -14.2 IL -11.4
TX 53.4 6.6 WI -15.7 NM -13.9
ut -2.0 -5.4 0K -18.2 0K -13.9
VT 1.8 9.5 KS -23.2 s5C -15.0
VA 14.0 6.3 NC -26.5 MI -16.1
WA 7.0 1.8 IL -36.7 MT -19.1
Wy -1.8 -3.9 MI -62.8 CA -19.7
Wl -15.7 10.2 NJ -187.6 KS ~23.4
WY -0.7 3.5 CA -342.9 NJ -59.5

Table 4.7

State-by-State Toll Revenue Disparity, 1977

Sour'ceSH
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Figure 4.6

ity: 1970 Filed and 1971 Inter

Dispar

State-by-State Toll Revenue
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Ranked
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AL
AZ
AR
CA
co
T
DE
FL
GA
n
1L
IN
1A
KS
KY
LA
ME
MD
MA
MI
MN
MS
MO
MT
NE
NY
NH
NJ
NM
NY
NC
ND
OH
0K
oR
PA
RI
sC
50
™
TX
ur
VT
YA
WA
WY
Wi
WY

* Figures not available for Connecticut

Table 4.8

State-by-State Toll Revenue Disparity:

1970 Fited and 1971 Interim Rates

Source513
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usually dependent on the distance called. Figure 4.7 illustrates

rate disparities at the distances from Jefferson City, Missouri to the
Missouri border. 7o call a piace to the Missouri border from Jefferson
City, you pay Missouri state toll rates. In 1957 these were higher than
interstate rates. This is shown by the border of the shaded Missouri.
With interstate rates, you could reach a point just outside the black
(interstate) border of Missouri at less than what it cost to reach a
point just inside the shaded border at state toll rates. This example
thus illustrates positive tol] rate disparity. That's especially notice-
abte to folks along the border, since it means they pay more to call,
say, 25 miles into Missouri than 25 miles ints the United States.

Figure 4.8 shows how the pattern of toll rate disparity changed
between 1971 and 1977. 1In 1971, 10 states had toll rates higher than
interstate rates for all distances; 2 had pegged state rates at precise-
ly the interstate level; and only 6 had rates uniformly lower than in-
terstate rates. By 1977, 11 states had lower-than-interstate rates, 6
had equal rates, and only 3 had uniformly higher rates.

The remaining states exhibited more complicated patterns, with
relationships to interstate rates depending on distance. 1977 Iowa
state toll rates, for example, were lower than interstate rates below
about 25 miles calling distance, equal between about 25 and 100 miles,
and higher above 100 or so miles (Figure 4.8(b)).

The qualitative picture of Figure 4.8 is made more precise in
Figure 4.9, where state rates in the various mileage bands are compared
explicitly with the corresponding interstate rates. The general down-

ward migration of state rates relative to the interstate rate is evident,
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Figure 4.7

Missouri 1957 Toll Rate Disparity
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1971 STATE TOLL RAT=S:
DO NOT CROSS
CROSS INTERSTATE RATES INTERSTATE RATES
STATE TOLL ABOVE
INTERSTATE
Alabamao
o Indiana
Arizona Kentucky
Arkansos New York
Idahg North Dakota
[llinois South Caroling
lowa South Dakota
Massachusetts Tennessee
Michigan West Virginia
Minnesota Wisconsin
AP Monteng .
Florida Nebrosko Moaryland
Merine Nevada Mississippi
Missouri Oklahoma Chio
Oregon Texas [2xgs i
Vermont Virginia Washington A
L 4
Colifomid
¥y Kansas
New Mexico r'hhrth Carpling
_ — — -JSTATE TOLL =INTERSTATE
3 Deloware
8 i NI Pennsylvania
Colorads LM:’cm'gan—.—--
Now th Coroling
Chiv
Utah
Maryland Maine \ fowa Louisiang STATE TOLL BELOW
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1971 and 1977 Interstate and State Toll Rates
for a Daytime, 3-Minute Telephone Call*
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particularly at shorter distances, as is a wider spread in the devia-
tions from the interstate rate.

The shift of state toll rates relative to interstate rates illus-
trated in Figures 4.8 and 4.9 occurred in a period of significant change
in interstate rates. Figure 4.10 (a) shows that interstate rates in-
creased between 1971 and 1977 in all except the two highest mileage
bands. More significantly, the shape of the interstate rate curve changed
markedly, with a steeper rise at shorter distances and a pronounced flat-
tening at longer distances in 1977 as compared to 1971. The flattening
effect 1s especially pronounced in Figure 4,10 (b), where rates are ex-
pressed in constant (1967) dollars. Indeed, constant dollar rates de-
creased at long distances.

The pattern of change displayed in Figure 4.10 is consistent with
the following interpretations. First, it is consistent with the tradi-
tional telecommunications companies meeting competition from the flat-
tened rate structures of satellite carriers and others specializing in
supplying long-haul facilities {see Part 2). Second, it is consistent
with the lower unit costs associated with high-usage long-haul facili-
ties (see Part 2). Finally, it is consistent with the cbntinuing growth
of total revenues (see Part 2), since Figure 4,10 suggests that any
revenues lost at the higher rate bands can be recovered at the Tower
rate bands. Indeed, to the extent that long-haul demand is elastic and
short-haul demand is inelastic, across-the-board revenue growth is not
ruled out.

Figure 4.11 illustrates the impact of all these changes on South

Dakota. State rates there increased at short distances and decreased at
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longer distances, with the most pronounced effects at the extremes, as
shown in Figure 4.11{a). As interstate rates also shifted, South Dakota
moved from a uniformly positive rate disparity (and hence a positive
revenue disparity) in 1971 to uniformly negative rate and revenue dis-
parities in 1977. Comparing Figure 4.8(a) with Figure 4.8(b) shows South
Dakota to be the only state with so dramatic a rate shift in this period,
although as previously noted {Figures 4.5 and 4.6), California had the
most pronounced revenye shift.

In most states, as in Missouri (Figure 4.12), the moves were
mixed. As Figure 4.12 shows, Missouri's state rates were raised every-
where but around the 10-25 mile band. The Missouri state rate curve ex-
hibits the same pronounced shift in shape as the interstate rate curve
(Figure 4.10). In 1971 Missouri's toll rate disparity was generally
positive (Figure 4.12(c)); by 1977 it had turned negative below 100
miles and positive above. This shift was sufficient, however, to turn
Missouri from the state with the fourth highest positive revenue dis-
‘parity in 1971 (Figure 4.6} to one with a pronounced negative revenue
disparity by 1977 (Figure 4.5), The significance of holding the line

for 10-mile prices (Figure 4.12{b)) is examined in Section 4-E.

C. The Geography of Toll Rate Structures 1971-1977

Any disparity between state and interstate toll rates is notice-
able principally along state borders. The effects of the shifting shape
of rate curves described in Section 4-B reach everywhere. Fiqure
4.13(a) is a map of Missouri, with distances from Saint Louis. It's a

familiar picture, which we may call the geographic map of Missouri.
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Figures 4.13(b) and 4.13(c) are telephonic maps of Missouri. Whereas
the geographic map shows actual shapes with the circles showing miles,
the telephonic maps show costs, not distances, from Saint Louis.

The map of Figure 4.13(b) shows how much it cost in 1971 to call
from Saint Louis te any place in Missouri during the day and talk for 3
minutes. This means that all places that cost the same to call from Saint
Louis 1ie on a circle around Saint Louis. A telephonic map therefare
looks distorted, since inches on the picture are proportional to the
price of telephane calls, not to geographic distance. In 1971 it cost
75¢ to call 100 miles station-to-station through an operator. There was
as yet no option to dial it yourself. 1In 1977 telephonic Missouri Tooked
Tike Figure 4.13(c). It cost 97¢ to dial yourself to call 100 miles. It
is clear that the region immediately around Saint Louis has grown substan-
;1a11y relative to more distant parts of the state.

Figures 4.14, 4.15, and 4,16 show similar maps for New York State
as seen from New York City, and for California as seen from Los Angeles
and from San Franéisco. There is a similar ballooning of the region im-
mediately surrounding each local area.

Figure 4.17 puts Missouri in the context of the United States, as
seen from Jefferson City, Missouri. As in Figure 4.7, the black Missouri
border shows how much it costs to reach a point just outside that border
at interstate toll rates. The shaded Missouri border again illustrates
toll rate disparity by indicating the cost of reaching a point just in-
side the Missouri border at state toll rates. In 1957 it cost $1.70 to
call (station-to-station) 1,000 miles (Figure 4.17(b)}. In 1971 inter-

state direct dialing had become available in Missouri at $1.15 for 1,000
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Figure 4.13
Geographic and Telephonic Missouri viewed from St. Louis

A1l telephone calls based on 3-minute, day rates. 1971 rates are
station-to-station; 1977 rates are customer dialed,
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Telephonic U.S. Viewed From Missouri
Figure 4.17
Geographic, Telephonic and Travel Views of the United States
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RATES OF TRAVEL FROM NEW YORK
1830

1830 Rates of Travel
from New York City

(e}

RATES OF TRAVEL FROM NEW YORK, 1857

1857 Rates of Travel
from New York City

(f)

Figure 4.17 (continued)

Reprinted with permission from the Harvard University Press and the Carnegie Institution,
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(g)

Telephonic U.S. Viewed from Manhattan

Figure 4.17 {continued)
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miles, and it costa good deal more to call Mew York City than to call Cleve-
fand. By 1977 (Figure 4.17(d)} the telephonic Missouri had grown sub-
stantially relative to the telephonic United States. Also, it made lit-
tle difference whether you were calling New York or Cleveland.

In summary, the rate changes between 1971 and 1977 have had the
following effects:

1. Revenue disparities were generally reduced, although positive
rate disparities remained, but mostly for the langer distances where
distance from the state border made them less widely noticeable.

2. The relative reduction of very long distance interstate rates
shrank the dimensions of the telephonic United States as compared with
those of telephonic states.

3. The relative increase of short distance state rates ballooned
the telephonic state area immediately surrounding any locality in the
state relative to the rest of the state.

As will be made evident in the sequel, this last phenomenon is
tantamount to having introduced a tol1/local or interexchange/exchange
disparity by the very time when Tegislation contemplated shifting the
federal/state jurisdictional boundary from state borders to the borders
of local exchange areas.

Along with other changes in information resources, changing patterns
of prices for access to information, such as illustrated by Figures 4.13
to 4.17, are seen as likely to entail pervasive and profound social trans-
formation, just as the advent of mechanized industry and the subsequent rise
of the bourgeoisie transformed Western societies once before. Hence such
contemporary labels as the "Information Revolution," the "Information Society,"

or the "Post-Industrial Society." It is generally recognized how significant
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changing modes of transportation are in industrial or commercial terms of
access to raw materials, energy, labor and markets or in terms of the projec-
tion of military power. Figures 4.17{e) and (f) contrast the United States
in 1830, when railroad building had barely begun and it took three weeks

to go from New York to Chicago,with the United States in 1857, when nearly
30,000 miTes of railroads had linked the Eastern seaboard to Chicago and

the Mississippi and when Chicago was less than two days' travel from New
York. In a similar vein, as illustrated by Figures 4.17(g) to {j)}, between
1957 and 1977 the Midwest and the Pacific Coast had essentially collapsed
together in terms of calling prices from New York City although New York
State had ballooned. The 1977 telephonic picture from New York is not unlike
the psychological perception depicted in Saul Steinberg's New Yorker cover

drawing of the United States as imagined by a midtown-Manhattan dweller,

D. The Local Exchange in Historical Perspective

The beginnings of the telephone were Iocal.3 The technology
of 1876 could deliver 1itte more, and entrepreneurs had difficulty enough
persuading prospective clients of the usefulness of the new device. The
very idea of an "exchange" or “central office" with wires radiating from
it to subscribing homes or offices and an operator there to connect a
patient's wire to his doctor's was a major innovation. Homes and work-
places were densely compacted around a river landing or railroad station or
along the roads leading from these. Community of interest perforce
meant geographic proximity for most members of the community. And the
practical economics of locating an exchange centrally with wires following
the natural routes to customer locations were not too difficult to discern

(Figure 4.18). More often than not, all these natural arrangements also
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coincided with the political boundaries of towns, cities, or their subdi-
visions.

The primary objective of the 19th-century telephone entrepreneur,
as of present-day cable television investors, was to get the greatest
penetration possible into the densest markets. As is shown in Part 2,
this objective retained some cogency even into the 1970's. The arbi-
trary approximate 2:1 ratio between basic business and basic residen-
tial prices (see Part 2) had its genesis at that time and for that market-
ing reason. The practice, also described in Part 2, of scaling basic
service prices to the number of telephones reachable within the commun-
ity was also principally grounded on a plausitle relationship to value
of service, rather than on costs. The investment costs per customer
tend to be U-shaped, with higher costs at the Tow end of exchange size
roughly related to relatively high fixed costs and to relatively low
population densities and with higher costs at the high end of the exchange
size scale roughly related to the problems of wiring up very dense central
city areas. Differentials between multiple-party and single-party line
services could be justified with both cost-based and value-of-service
arguments.

Within the frailties of accounting, total local service costs were
readily determinable since, present or absent any rate-of-return regula-
tion, they were the only costs around. They were recovered, in total,
through pricing decisions based principally on marketing (value-of-
service) considerations reflecting managerial and regulatory decisions
about what contribution to total cost recovery each service would bear
withaut any service-by-service equating of revenue = price x quantity

with the (undetermined) cost of providing individual service.
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So long as all service in some area was local, none of the ques-
tions of cost aliocation addressed in Part 3 could arise; arguments couyld
be joined only when intercity connections began to be made. By the same
token, what regulation there was at the beginning was incidental to such
local questions as rights-of-way and to such state prerogatives as eminent
domain. Thus, while 18th-century legislation established a federal
primacy in postal services and post roadsflthe local and state roots of
telephone service remain reflected in the Communications Act of 1934,5
which explicitly reserves regulatory authority for those states that
choose to exercise it. The debates of the sixties and seventies over federal/
state/local jurisdictions over cable television, Tike that over the ex-
change/interexchange, state/federal boundary envisaged in bills before
the 96th Congress all reflect the unavoidable Tocal incidences of tele-
comnunications by ground-based technologies, hence the unavoidable de
facto if not de jure presence of Tocal political power in the policy-
making processing.

Disputes over the fair and efficient incidence of benefits and
burdens between exchange and interexchange services began as soon as lo-
cal exchanges started to be interconnected. A detailed account of the
Tuxuriant variety of historical schemes and arguments has been given by

James Sichter in Separations Procedures in the Telephone Industry: The

6
Historical Origins of a Public Policy. Among these schemes, the so-

called board-to-board theory prevailed early in this century before fad-
ing away gradually from about 1930 to the mid-forties. The idea is
sketched in Figure 4.19. A toll switchboard, connected to other #o0l11
switchboards in the toll or interexchange network, provided access to
that long-distance network. Under board-to-board theory, all

costs of toll boards and of facilities between toll boards were toll
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costs to be recovered through pricing of toll services along with a modest
amount of connecting equipment at each local central office. The toll
board itself was viewed as just another station connected to the local
central office, to be reached by a local call as a prelude to having a
toll operator establish a connection to a distant exchange.

A detailed history of the erosion of the board-to-board concept
need not detain us here. As is evident from Part 3, from the forties to
1980 a station-to-station "principle" has prevailed, whereby common local
facilities are seen as producing both local and long-distance services as
two product l1ines. The Ozark Plan for allocating some local plant costs
to the interstate cost pool was the latest of a series of plans aimed
in part at responding to judicial demands for “proper” allocation of costs
to the respective state (local and state tol1) and federal (interstate tol1)
jurisdictions, while responsive also to the political and business climate
of the times.

As Lee Benson has pointed out in his account of swings between

Taissez-faire and regulation in the railroad industry, such changes have
"depended more upon the state of relations between railroads and their
antagonists, and the balance of political power, than upon dogma.“?

An ascendant contemporary view, reflected inter alia in Tegisla-
tion before the 96th Congress, harks back to board-to-board dogma in as-
serting that Tocal costs, as transferred into the interstate toll cost
poot by the Ozark Plan, have no place in the costing--or the pricing--of
any interexchange (state or interstate) services per se. Instead, when
warranted, an access charge should be paid for such local facilities as

may be used at either end or both of an interexchange connection. Under
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the historical board-to-board precess, that access charge was the price
of a local call to”the toll board. In contemporary terms, the agreements
on Exchange Network Facilities for Interstate Access (ENFIA) of 19798
represent one concrete approach to the determination of pricing certain
limited types of access from interexchange to exchange distribution
facilities.

Whether couched in terms of pricing within pools of costs allo-
cated by jurisdictional separations processes, or in terms of economically
efficient pricing for access, the issue remains what it has been since
exchanges began to be interconnected: how much is to be paid by which
users of what exchange services and how much by which users of what interex-
change services. Specifically, in terms of any transition from the Ozark
Plan to any other separations plan, or from separations to recovery of local
costs of interexchange services throughaccess charges, whatdislocation, if any,
might be expected from changes? Alternatively, what advantages might
be foregone by keeping the status quo? What compromises suggest them-
selves? These questions surrounded the legislative debates in the 96th
Congress. In a rapidly changing social, economic and technological con-
text, they are bound to remain unsettled and subject to continuing debate.

So, indeed, is the very notion of a boundary between exchange and inter-

exchange services.

E. Contemporary Local Exchange Price Structures

In Part 3 we traced the determination of the interstate toll cost

pool, hence of the residual state cost pools. In Figure 4.2 we noted
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considerable state-by-state variation, as from Nevada's 62% interstate
toll costs/38% total state costs to Michigan's 18% interstate tol] costs/
82% total state cost proportions. In Section 4-A, we summarized the con-
siderable definitional Tatitude inherent in the aggregate of these 3llo-
cations,

We have also noted considerable state-by-state variation in how
total state costs are recovered through diverse balances of state toll and
Tocal service revenues (Figure 4.2(1), (m)). These varioys baTances are not, in
the first instance, struck through the application of some costing formula.
They are instead the contemporary manifestation of a continued applica-
tion,by the traditional telecommunications industry and the state regula-
tors, of the Tocal service pricing principles outlined in Section 4-D in
the context of the changing toll pricing patterns sketched in Sections 4-
and 4-C, and in the increasingly competitive interstate environmentg that
no longer permits telephone company managements to accept with some
equanimity the historic trend in increased interstate allocation of Tocal
costs (Figures 3.2, 3.3; Tables 3.8, 3.25).

What is "local” nowadays is also subject to considerable state-
by-state variation. That "local® is an ambiguous term would scarcely
have occurred either to the New Haven District Telephone Company in 1878
or to the 50 subscribers to the New Haven exchange--11 residences, 3
physicians, 2 dentists, 20 "stores, factories, etc.," 4 meat and fish mar-
kets, 2 hack and boarding stables, and 8 miscellaneous locations includ-
ing the police and the post office]o -- surrounding the obviousiy "central"
office of Figure 4.18. Today, as we shall see, an "exchange" or "local

service area" is an abstraction, still vaguely related if no longer
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Timited to contiguous geographic areas, but defined in terms of service
and pricing more than in geographic terms. A central office may or may
not be central or a distinct office: it is whatever serves all of the
(less than 10,000) telephones whose 4-digit numbers are appended to a
common 3-digit "central office code" to make up such familiar combina-
tions as 555-1212, to pick an example whose association with any specific
location is particularly tenuous.

In early 1980, the Boston Central Exchange encompassed 38 distinct
central office codes. As will be seen, there is wide state-by-state
variability in the size and topology of central exchange areas and in the
number of central office codes within them. As for total numbers, Figure
4.20 (Table 4.9) indicates that there are about 7,000 local exchanges or
zones served by the Bell System in the contiguous United States, with over
17,000 "central offices" among them. There are, in addition, about 11,000
local exchanges served by the Independent companies.

Detailed exchange rate structures vary state-by-state. However,
the basic principles outlined in Section 4-D and exemplified in the sum-
mary presentation of New Hampshire basic service rates shown in Table
4.10 applied in all states in 1976.

As early as 1900, two major patterns of basic local service pricing--
flat rate and measured service--had been established. Flat rate service,
offering an unlimited amount of untimed calling for a fixed monthiy fee,
generally appiied to exchanges serving less than 50,000 telephones. In
exchanges serving more than 50,000 telephones, measured service was provided
for a basic monthly charge that might or might not include a message unit

allowance (MUA) for calls without additicnal charges, and a unit charge
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Number of Exchonges or Zonas, 1977

Delowore
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New York:

Deloware lgqq‘:! Rhode Island
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Bell System
Mumber of Local Central Codes, 1976

Califorpia
635
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1976 Number of Bell System Local Central Codes by State

Source

Figure 4.20

1977 Number of Exchanges or Zones and
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Exchanges

or

Zones
AL 91
AZ 74
AR 1z
CA 395
co 148
cT 86
DE 30
FL a7
GA 143
ID 69
L 218
IN 142
[A 145
kS 180
KY 171
LA 176
ME 128
MD 165
WA 259
Ml 269
MN 123
MS 163
MO 202
MT 112
NE 95
NV N
HH 118
Hd 187
M 57
NY 309
NC 92
ND 106
oH 385
oK 189
0RrR 92
DA 285
Rl 30
sSC 85
sD 106
™ 156
T 297
uT 57
VT 102
VA 127
AR 99
Wy 135
Al g7
WY 52

1876 Number of Bell System Local Central Codes by State

Source

Ranked
Local Exchanges Local
Central ar {entral
Codes Iones Codes
241 NY 409 CA 1635
220 CA 395 NY 1552
177 OH 385 X 97
1635 TX 297 PA 328
330 PA 285 IL 778
265 M1 269 MI 742
61 MA 259 OH 704
470 IL 278 N 579
351 MO 202 MA  B42
112 0K 189 MO 492
778 N 181 FL 470
297 KS 180 MO 382
253 LA 176 LA 380
277 KY 1711 YA 353
294 MD 165 GA 351
3BQ MS 163 ™ 349
181 TH 156 ch 330
492 0 148 MN 319
542 1A 145 IN 297
742 GA 143 KY 294
319 IN 42 0K 293
260 WY 135 WA 283
382 ME 128 Ks 277
154 YA 127 Wl 275
159 MN 123 LT 265
47 NH 118 Ms 260
150 AR 112 IA 283
579 MT 112 AL 241
127 30 106 AZ 220
1552 ND 106 NG 220
220 ¥T 102 Wy 188
150 WA 99 QR 187
704 OR 92 ME 181
293 NG 92 AR 177
187 AL 9 3C 168
828 FL 87 NE 159
97 Wi 87 MT 154
168 CT 86 s 152
152 sC 85 NH 150
349 AZ 74 NO 150
971 ID &9 Ut 1
11 ur 57 NM 127
116 NM 67 ¥T 116
363 WY 52 ID 112
283 NE 31 RI 97
188 Y n WY 9
275 DE 30 OE 81
91 RI 30 NY 47
Total 6997 Tetal 17383
Table 4.9
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1877 Number of Exchanges or Zones and

S27
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for additional message units (AMU) beyond the allowance, i.e. usage
sensitive pricing. These basic patterns are evident in the main headings
of Tables 4.10(a) and 4.10(b).

There are wide variations in the extent to which these two forms
of pricing are currently offered or not, optional or not. In New York,
for example, flat rate business service is nowhere available, but it is
available everywhere in New Hampshire and in California outside the Targest
metropolitan areas. As of 1975-7, 80-90% of residences and 55% of
businesses were on flat rate basic service, the rest on usage sensitive
pricing. Of 144 billion annual local messages (about 15 times the volume

of toll calls}, 85% were unmeasured in 1975, when basic annual exchange

revenues were $6.3 billion and only $1.5 billion in additional message
units.11

Nationwide, on the average, fhe business/residence basic rate
ratio for flat-rate service was 1.9 in 1950, 2.2 in 1955, 2.3 in 1962

and 2.3 in 1970.12

Table 4.10 shows that in New Hampshire that historic
2:1 business/residence ratio applied in 1976 to the smallest exchanges,

with a nearly 3:1 ratio applying to the largest. The historic scaling

of rates to the number of reachable telephones is evident in the varia-
tion of rates across rate groups in Table 4.10.

Ad hoc marketing and regulatory judgments are implied by the dif-
ferential treatment of Manchester and Nashua, the former left in its rate
group, the latter treated 1ike exchanges half its size, with a 9% reduc-
tion over the standard group rate.

Comparing Table 4.10{b) with Table 4.10(a) shows that New Hampshire's

basic service rates remained unchanged between 1976 and 1978, a period with
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an average annual inflation rate of 6.6%. This apparent stability is of
considerable psychological hence political significance, since basic rates
are the most visible to politicians, Journalists and the general public.
Assessment of its economic significance must be deferred. In 1976 businesses
already widely availed themselves of a variety of services beyond basic
services, including so-called "vertical services” such as key-sets with
muttipie lines, call holding and forwarding, etc., along with toll serv-
ices. Even then, therefore, basic rates provided only a partial picture

of business rates. Households are proportionately less significant cli-

ents for vertical services but, as will be detailed in Part 5, there is

a growing tendency to "unbundle" service pricing, as evidenced by increas-
ing installation charges and other elements of total service prices. As
unbundling and usage-sensitive Pricing responses to increasing competition
and other changes become more prevalent, the economic, if not the psychologi-
cal, significance of the basic prices will diminish. These matters are
addressed in Part 5.

The use of the terms "local service area" and "zone" in Table 4.10
reflects the passing, with changing dwelling and industrial location pat-
terns and changing technology, of the simple congruence of community of
interest, municipality, and central office/exchange sketched in Section
4-p.

Where, at the turn of the century, a large city and a neighboring
small town might each have fit the description of Section 4-D, by the
1970's the latter might have become a suburb of the former and share with it

shopping and other communal facilities at some mall located near an
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Telephone Rates in Effect June 30, 1976

Talephones in Mo, Flat Rate Main Station Service Message Rate Main Statiem Service
Laca] Service Area® . of B iness Service Rasidence HATVICE N B fes, Ind, Res, T-Pey.
T ™ Exch, Tnd, I-Pry. 1-?51. Fral Tnd- I-Fry, I Tty. HKmal MR, WA ] Hin. WA & a3 A
x B [4 T [¢f i T | 4 | W Y T F T & T T
a 300 i $14.00 51000 X X §7.00 $5.65 $3.30 X X X X
800 1,300 3 16,00 12,80 4 X 7.40 5.9 1,85 X X X X
1,800 3,708 16 18,25 14. 1 X X 8.10 6.45 4,20 X x X X SERVICE
3,700 7,600 % 20,50 16,64 X X .30 .0 4.55 b4 H 3 X NOT
7,600 19,000 h2} 21,00 X x X 5.50 7,58 4,50 X $13.25 85 104 OFFERED
19,000 60,000 2] 25,50 x X X 10,20 8,10 5.25 X 14.00 8BS 104
60,000 200,000 Ia_l 28.00 X X X 10.90 8.65 5.460 X 14.7% 85 l0¢
1
Se Cities of 50 000 ation or More (1970 Census
Tels, in
Excharges - AL
Coneord (o} 45,508 $25.50 X X X $I0.I0 $B.10 3525 X $14.00 S 10¢ SERVICE
Manchures ter 112, 6466 .00 X- X X 10.90 8.865 5.60 X 14.75 45 10¢ NOT
Nashus 115,180 25.50 X X X 10.20 8.10 5.25 X 14.00 35 10¢ QFFERED

Service not offwred.

Concord was less than 50,000 population but is the State capital.

Total terminals (main statiors and P.B.X. tnmks] as of Jue 30, 1976,

Nmber of exchanges ax of June 30, 1976,

Toral telephones as of April 30, 1976.

In m&u:hlngc the mmthly bass rates include a premitm charge for non-contiguous Extended
Lacal Service.

*
L | e

+

fote 1. In one or mre groups there are sxchanges in which o or more of the group ratss are wot offered.
Kots 2, The present Statewide grouping was danignmd &5 an objective of the Company and was accepted by the

AtoTy Commissiom.

tegul
Hots 3. The Commission's order authorized regrouping of exchanges when through natural growth or loss of

talephones, for om consecutive anmmual study periods, they move cut of their established terminal
Tenge.

In Nashua even though the number of telephones is 115,180, the flat rate charges are the same as
thase for areas in the 19,000 - 60,000 telephone range.

Manchester, which has 112,666 telephones, is charged a higher flat rate than Nashua. Also in one
of the Manchester exchanges “"the monthly base rates include a premium charge for non-contiguous
Extended Local Service."

(a)

TabTle &.70

Monthly Exchange Service Telephone Rates:

New Hampshire, New England Telephone and Telegraph Company

528

Source




Telephone Rates in Effect June 30, 1978
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L1 FLAT RATE MAIN STATION SERVICE

UPPER

MESSAGE RATE MAIN STATION SERVICE

oF
RATE LINLT Egn BUSTMESS SERVICE RESIDENCE SERVICE BUSINESS IND RES 2-PTY
oF
GROUP  STATIONS ZOMEa INO 2-PTY 4-PTY RURAL  IND Z-PTY 4-PTY RURAL NIN MUA AMU NIN MUA AU
A 900 2 14.00 10.%0 7.00 5.65 3.80
] 1,800 2 16,00 12,80 1.40 5.9 3.8
[ 3,700 18 18.25 14.70 8.10 5.45 420
1] 7,500 k1] 20,50 16.60 8,80 7.00 4.55
E 19,000 37 23,00 9.50 1.55 4.9 13.25 85 .1000
F 50,000 22 25.50 10.20 B8.10 5.2% 14.00 85 .1000
15 200,000 7 28.00 10,90 8.65 5.50 14.75 8BS . 1000
rving Principal Cities

Exchange Rate

Concord

Manchester -]

Nashua F
{a) Number of exchanges 45 of Dacember 31, 1977,

(b)

Table 4.10 (continued)
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interstate highway, hence a focus also for other neighboring suburbs. What
physical switching center any of these locations might now be served from
depends on the economics of stringing wires and locating switches, while who
night want to talk to whom depends on not necessarily related affinities.
Consequently, the technical concept of a central office, part of
a switching center radiating wires to neighboring phones, has become di-
vorced from the concept of exchange, by now an abstraction more closely
retated to concepts of telephone company price administration than to
concrete physical plant and more and more vaguely correlated to concepts
of community of interest. Thus, a contemporary "local” call may travel
over a collection of facilities that, in 19th century terms, would have
constituted a substantial interexchange or toll network. Parenthetically,
we note that, along with other factors, such as the introduction of direct
distance dialing, which requires "tol1"-1ijke facilities at the local cen-
tral office level, this vanishing of the simplicities of Section 4-D con-
tribytes to the flexibility of ties between facility costs and costs of
services.
That "Tocal service area"” denotes a pricing abstraction rather than
concrete technoiogy or geography is evident from its definition as "the
area within which a patrbn may make telephone calls without a toll charge".]3
This definition could encompass the whole planet and beyond if the price
were right. Table 4.10{a) makes it plain, in addition, that lo-
cal” need not mean "contiguous." Table 4.11 presents some other definitions
that will be illustrated as seen from Manhattan, whose usage-sensitive
"extended area" service rates are categorized in the box of Table 4.11{(c).
Figure 4.21 locates Manhattan in its geographical context. Calls

©0 adjacent Connecticut and ilew Jersey locations are interstate toll calls.
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Primary Calling Area

"Primary calling area” is a term used in metropolqtan
areas to designate the flat rate arez for flat rate service and
the one-message-unit area for message rate service.

Extended Arasa Service

Extended area service is telephone service which includes
service beyond a subscriber's exchange or zone at exchange
rates rather than toll rates. The term alsoc applies ta sers
vice applicable in the larger of tws optional primary calling
areas within a metropolitan service area. Extended area ser-
wice is usuwally non-optional, byt it may be ¢ptional in certain
exchanges. In the great majority of exchanges non-optional
extended area service is furnished at group rates and the pri-
mary calling area is identical with the local service area. In
large metropalitan areas the primary calling area is frequently
smaller than the lacal service area, and in these cases telephones
in both the primary calling area and the local service area are
given, as well as the rate for a call beyond the primary calling
ared.

Normal Area

The term “normal area* is used where the subscriber is of-
fered an option of two local service areas or two primary calling
argas, The smalier of the two Is called the “normal area" anpd
the larger the "extended area.“

The term "extended area” is generally used, but different
companies use different terms for the service in the smaller
area, e.q. “normal area service," "local service," "local ares
service," and "normal local service." For purposes of uniformity
the term “normal arez" or “normal area service" is used harein.

Local Service Area

The area within which a patron may make telephone calls
without a toll charge.

Exchange

The term "axchange" denctes a umit established by a tele-
phane company for the administrat{on of communication service
in 2 specified area which usually embraces a city, town or
village and its environs. [t consists of gne or more centrai
office districts together with the associated plant used in
furnishing communication service within that area. A call be-
tween any two points within the area {s a local call without
toll charges. A local tariff or section of a local tariff is
usually filed for each exchange.

Large metropolitan areas are subdivided for rate pur-
poses into exchanges or 2omes, or divisfons known by other
terms such as rate areas or central office districts. It
1s significant for certatn rate purposes whether the sub-
divisions are designated exchanges instead of zones, areas,
or districts becayse a call beyond the primary calling area
to another 2one, area, or district that is within the same
exchange will always take exchange rates in the form of mes-
sage unit charges or interzone message charges rather than
tol) rates. A call beyond the primary calling area to another
exchange will take toll rates fn some areas, but in other
areas exchange rates in the form of message unit or interzone
message charges apply.

Exchange Area

The term "exchange area" denotes the territory served by
an exchange.

(b)
Table 4.71
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Extendad Arsa Service Rates

There are several types of rates for extended area ser-
vice. Scme are cited balow:

1. Optional rates which give an unlimited number of calls
throughout a larger local service area. The optional flat and
measured rates fa the Chicago area af the I11inois Bell Tale-
phone Company are examples,

2. A flat rate for an unlimited number of calls in the
primary calling area and with message unit charges applying
an all calls beyond this area to the balance of the local ser-
vice area. The rates for flat rate service in Little Rock.
Arkansas with interzone message charges applying on calls be-
yond the primary calling area are examples,

3. A rate for flat and measured service, For the minimum
charge the subscriber has unlimited calls in his primary calling
area and & message unit allowance on calls beyond this area to
the balance of the local service area. Charges far message units
in excess of the allowance apply on the latter calls in axcess
of the allowance. The rates for {ndividual line residence
service in the Philadelphia and P{ttshurgh exchanges are examples.

4. A measured rate with the message unit allowance ap-
plying only to calls within the primary calling area. [nter-
zone message charges appliy on calls beyond this area to the
balance of the local service area. The rates far measured
service 1n Tulsa are examples.

5. A measured rate with the one message unit area (1.e.
the primary calling area) being smaller than the local ser-
vice area but with the message unit allowance and the addi-
tional message unit charge applicable threugkout the Tocal
seryice area, The rates for measured service in the New York
Metropolitan Eschange are examples.

In some areas rates of two or more types may be offered.

(c)

Table 4.11 (continued)
Local Service Definitions

Source529




New York Teiephone Area Codes and Standard Metropolitan Statistical Areas

Source

530

Telephone Area Codes for
New York City and Adjacent Counties and States

A Ao WAL w0 ke ety
T R w300 B kel ity ey LY

é Suvadary Mg
it Lo oy

! 2 1 A 3 L ] a ] 1] LL

New York Counties
Standard Metropolitan Statistical Areas

(b)
Figure 4,21
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Some calls outside the 212 Area Code are local calls, others are state toll
calls, depending on whether or not the called locations are within the lo-
cal service area. The entire local service area seen from Manhattan in
1977-78 is depicted in Figure 4.22(a). Supposing your central office is
BUtterfield-8 (288), you were in Zone 2, the zone shaded in Figure 4.22{a).
Flet rate service was not offerred for either businesses or resi-

dences, but you could choose either timed or message-unit service {MUS}.
MUS rates for an initial period are shown in Table 4,12, Tablie 4.13 shows
overtime rates applicable, under certain circumstances, even to MUS. For
either timed or message-unit service, the primary calling area within the
Tocal service area was that shown in Figure 4.22(b). Figure 4.22{b) de-
picts those zones that are Tisted in Table 4.12 as within one message unit
from Zone 2, namely the zones within the one-message-unjt-area describad
in Tacle +.11{¢} as defining a orimary cailing area. 712 Joriin.s o
Fizure 1.22{a) not included in Figure 4.22(b) are where Extended Area
Service applied. The local service area did not coincide with the New
York {City) Standard Metropolitan Statistical Area (Figure 4.21(b)}; nor
did the latter coincide with the New York-Northern New Jersey 4etroiniiican
concentration unich crosses a state i rygar,

Your basic monthly residential service charge of $7.42 entitled
you to 50 message units without additional charge. Any message units be-
yond that were priced at 8.2¢ each during the day, 6¢ in the evening
and 4¢ at night. If you had opted for message unit service, any call
from Manhattan Zone 2 to a point within the primary calling area of Fig-
ure 4.22(b) would use up one message unit, no matter what its actual dur-

ation. This differentiated the message unit service from timed service.




. SOUTHERN

1 message unit;
no overtime charge

2 message units for

initial 3 minutes: initial 3 minutes;
(unlimited duration) 1 message unit for

3 message units for

1 message unit for

each additional 2 minutes each additional 1 minute

Figure 4.22
Manhattan-Centered (Zone 2) Local Area Service

Sour'ce831




SOUTHERN

{f)

5 message units for
initial 3 minutes;

1 message unit for

each additional 1 minute

Figure 4.22 (continued)

4 message units for
initial 3 minutes;

1 message unit for

each additional 1 minute

(g}

6 message units for
initial 3 minutes;

2 message units for

each additional 1 minute
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Find your Find the zone youre calling here:

zone here: FTTOTITA[S[6] 78] [0 NZ]B @IS MR [R3]Na] w5 Ne[ W T NG WO W | w2 w3 wa w5 WGl wi W Al ¢ F
i i jefajafs[lzlelel2tz]313{z{a|al4a|5(5(5(3[3|3|4|2|a|5(5(5]6]6]6
2 QUi t2[i{1j2]2i2l 2lo (3| 3|3[atR[4I5i5|5I2(2(2[5 3|34 (4(4[6l6(6
3 pfeqrJrdif{vilef{etz]alal3l3l 333 14{alal4alslelzlz2l3{3]3]ald|al6]5]6

Table 4.12

Message Unit Charges for the Initial Period for Manhattan, 1977

Source532

If your initial if you talk longer than

message unit Your initial the initial period, the

charge is: period is: overtime charge is:

1 mess. unit Untimited Hone

2 mess. units 3 min. 1 mess. unit for each additional 2 min. or fraction
3, 4 or 5 mess. units 3 min. 1 mess. unit for each addfitional ! min. or fraction
6 mess. units 3 min. 2 mess. unlt for cach additional 1 min. or fraction

Table 4.13

Overtime Charges for Manhattan, 1977

Sour‘ce533
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Thin tolder will help you
read your Local Usage detail list.
At Ihe lop of your sheet thera are a nummber of abbyre-
vimtions, Reading let 1g right . .
Q€0 LINE (¥nur lelephone number), The lirst three
digits are your ceniral ollice. The last four numbers—
your numbear.
MODY (Date of call). This is the month and day for
each call I, far inslance, the call was placed on
0223 the date is Febroary {the second "027 manth)
23rd. Il 1he call was placed on 1119 | means
November 19th
HR/M (Hours and Minules}. This is tha time each call
was connecled. The 24 hour clock is used. For in-
slance, 0854 i3 B:54 AM A call starling al ~1954"
would be one that starled at 7.54 P
NPA CO LINE (The number you called). If Ihe equip-
ment in your ceniral office is ahle to prnl the num-
bers you called they z1a shown here.
NPA. The area code, if it's olher than your own.
C0 LINE, The number you reached.
Mote: The quipment cannot print sinqle message
unil or Primary Area Call numbers il the call is 5
minules or less.
ELAPM/ S (Elapsed time}. This i3 the lime your phone
was in use on the call,
{M = minuvies, 3 = seconds)
I {Initial Period Charge! This is the number of mes.
sage unils Tor the indial pariod for each calk, not in-
cluding any overtime.
MUS (Message unils). These are total message unils
far a cafl including overlime. For single message unit
caMs [Primary Arga calls). the figure shown here is
Ihe same as Ihe one undar the "1™ column,
€ (Class). The letters show |he rate in ellacl when
Ihe call was placed — Day (D}, Evening {E), or Night
(M), Sec ime periads on back cover,

$ AMT (Cost of caily. The doliar amounts for Primary
Area calls over five minules and all Exlended Area
calls ara shown in this column. {f you have unlimed
service, refer to this column only for charges lor Ex-
lended Arpa calls. |

OR (Type). For our olfice use, this indicates the type
ol equipment that recorded your cail.

A summary appears below your list of calls, || shows
your calls in each class {Day, Evening and Night)
during your billing month. Reading from left 1o right,
here is what you'll find:

PAC-NOVT {Primary Area or single message unit
calls live minutes and less). These calls de not ap-
pear in the delail above. They are the number of calls
five minutes or less in {ength Ihat you made la tele-
phanes m your own exchange or nearby exchanges.
Ta the right of the number of calls ig 1he dollar
ampunt.

PAC-WOVT (Primary Area or single message uni!
calls gver live minules) These calls appear in the
detail agove. They are Ihe number ol calls ovar five
minules {hat you made to lelephenes in your own
exchange or nearby exchanges. To the right of The
number of calls is the dollar amounl.

EAC-NOYT (Exlended Area calls without overtime).
These calls appear in the delail above. They are calls
made la exchangses outside your Frimary Calling
Area. but nat toli calls. The number of calls appears
on |he loft side and the number of message umts on
the right side.

EAC-WOVT (Extended Area calls with overlime).
These calls appear in the detail above. They are calls
made 10 exchanges culside your Prmary Calling
Area, but nol toll calls. The number of calls appears
on the lefl side and the number of message unils on
the right side.

TOT MUS (Totat message unils) Tha numbers show
lolal message units by class {D, E. N) for Primary
Area antd Extended Area cails In compuling charges,
this column applies only to customers with untimed
service. The lotals are the sum of the numhers on the
left side under PAC-NOVT and PAC-WOVT columng
and the numbers on the right side under EAG-NOVT
and EAC-WOVT criumns,

Unlimed Servica

To get Ihe otaf cosf of your Primary and Extended
Area calls, mulliply the number in (the TOT MUS col-
umn for each class by the rate in elfect.®

“See rate schedules on the lolowing page.

Time periods {Class)
Day B AM 10 9 PM* weekdays

Evening  9PMIo 11 PM* weekdays
BEAM 10 11 PM* weekends

Night 1 PM 1o B AM® weekdays and weekends
“Up tr et nod inchuding

Holidays: The Evening rale apolics 8 AM 1o 11 PM
an live major holidays: Christmas, New Year's Day.
Independence Day, Labor Day and Thanksgiving.
From 11 PM, the Night rale applies.
Rate Schedules

Unlimed Service (charged In message units)

Day B.2¢

Evening 6.0¢

Nighl 4.0=
Directory Assistance. The abbreviations from left to
right under "Directory Assislance” up to CO are the
same as lhose for local calls, descnbed abowve.
Shown here are the Directory Assistance requesis
and credits covered by the Charge Plan.

({ the aquipment in your central office is able (o
prinl the numbers you called, under NPA CO you'l
find the Area Code — il it's difierenl than your own —
and central office number of the Directory Assistance
Bureau you reached.)

MNexl lo "Total Requesis”™ is "Talal Cradilz” which
shows the number of Operator credirs given for re-
quests 1o Direclary Assisience such as & cradil for a
request for an unfisted number. [See back of your
phone billl. The Stalement of Charges and Cradils For
Calls shows the amount of Directory Assistance cradit
you receive or the number of your billable requesis.

Table 4.14
Instructions for Reading Manhattan Telephone Bills

Sour'ce834
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For calls from Zone 2 to points outside the primary calling area of Fig-
ure 4.22(b) but st#11 within the Tocal calling area of Figure 4.22(a)
time nonetheless was a factor in MUS pricing. The pricing structure as-
sociated with such calls into the extended area is defined in Table 4.13
and depicted in Figure 4.22(c)-{g). How to decode a monthly bill for
local service is described in Table 4.14.
What happens in this case at the interface between local area serv-
ice and toll service is illustrated in Table 4.15.
In contrast to Manhattan, where no flat rate service was offered

at all in 1977-78, Boston residents could choose, in 1978, between a basic
usage-sensitive service, and a variety of flat rate services. Fiqure
4.23 shows the municipalities in the vicinity of Boston. Shaded are the
Boston Central Exchange and the town of Reading, at the northern extreme
of the Boston Metropolitan Local Service Area. Figure 4.24(a)-{c) shows
the pricing patterns as they applied in 1978 to a residence within the Boston
Central Exchange for calls to points within the primary calling area or the
extended area within the Boston Metropolitan Area under the various types
of available basic service. Figure 4.24(d)-{g) does the same for a
residence in Reading.

To the west of Boston, the town of Lincoln Ties just inside the
Boston Metropolitan Area boundary. Concord lies just outside (Figure
4.23). Table 4,16 displays a rate disparity which, by analogy to the
(interstate/state) toll rate disparity descrited in Section 4-B, we shall
term the interexchange/exchange rate disparity. Frcm a residence in the
Boston Central Exchange calling a location just inside Concord,a toll call,

cost at least 35% more during the day than calling a location just inside
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‘Manhattan Type of
lone 2 to: 3 min. 6 min. Call
P — e ———————————
Farmingdale $ .49 $ .74 Local EAS
V.
Deer Park .95 1.82 Intrastate Toll
Zone 2 .08 .08 Contiguous:
Local {PCA)
. ¥.
Jersey City, NJ .28 .46 New Jersey Interstate
lone W3 .33 .57 Non-Contiguous:
Local EAS
V.
Greenwich, CT .57 .99 Interstate
Table 4.15

The Manhattan Local/Toll Interface:
3-Minute, Customer Dialed, Daytime Phone Call, 1977
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Figure 4.23
The Boston Metropolitan Area

Source535
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2. 40STOR CENTRAL
EXCHANGE

Unlimited calling

Boston Central Exchange: Unlimited Local Service
(a)

Figure 4.24

Boston Central Exchange and Reading:
Residential Services, 1979

Source536




-85-

| - ;
3 S0STON  CENTRAL
-= . uu e —s J Bt
/ / ; H ’—Wg p
Ll ¢ ram ST L
-~ \ N 4 7= Y v
(=% f-! Ny Jh"'\ m e ') j I J =
“. h g -1 . . I'h.l
™ k | QUINGY
= \ 2 ILTON F .
// ™, " "
~={ SN l S~
e \ J >
L. 7 A Y j N\ m e
ot \ ‘4- | (;‘J \‘ (
. - ! e i
N T | A | 3 [V | v
A \ PN VoA - }
! P N\ P Sl ~
I ! / o L*‘ - "‘ ‘L { / -~
_——] | / l’ \H - fA - ) / N
(I ' Pl Lol WP \ ) N

E 1 message unit for each 5 minutes

2 messoge units for initiol 5 minutes;
1 message unit for each additional 3 minutes

3 message units for initial 3 minutes;
1 messoge unit for each additional minute

Boston Central Exch?g?e: Measured Service

Figure 4.24 (continued)}
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BOSTON CENTRAL
EXCHANGE
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Figure 4.24 (continued)
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Reading: Contiguous Service
(d)

Figure 4.24 (continued)
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Lincoln at local rates. Daytime calls of 3-10 minutes' duration exhibit
an interexchange/exchange rate disparity range from 90% to 70%. These
rate disparities are generally positive and over 10%, except for 1 or 2
minute calls between 11 p.m. and 7:00 a.m., when a 7% negative disparity
cutains.

Since the 1971-1977 toll rate structure changes in general sharply
increased short-distance toll rates--state and interstate--Missouri's
clinging to a fixed 10-mile toll rate for two decades (Figure 4.12) and
its swinging to a sharp reduction of short-distance state toll rates
relative to interstate toll rates can be interpreted as an attempt to get
out of the frying pan of interstate/state disparity sb noticeable to resi-
dents of the border cities of St. Louis and Kansas City without falling
into the fire of interexchange/exchange disparity. The continuing positive
difference between state toll rates and interstate toll rates for distances
above 150 miles or so {Figure 4.12) can be interpreted as an attempt to
offset short-haul revenue losses through revenues from state/toll calls
between St. Louis at the easternmost border of Missouri and Kansas City
at the westernmost border.

The occasional Concord caller who takes measured or unlimited local
service is clearly disadvantaged relative to an occasional Lincoln caller.
More subtle comparisons are required under the alternative forms of local
service, since the average price of a call can depend on the amount of
calling.

For instance, Metropolitan service provides for unlimited calling
from the Boston Central Exchange to Lincoln for a monthly price differential

of $16.34 - $10.96 = $5.38. At 9.3¢ per message unit, a subscriber




Daytime [7 AM to 7

PM):

-g3.

Length of Call
{in minutes)| 1 2 3 4 ] 6 7 a g [ |1 p2 fi3 |4 {s | o] o2
Lincaln $.28| .28 | .28 .37 | .47 56| .65 74| .84 ] 93 yv.02 1.z 1211030 1.9001.86 ] 2.33
Concord §.38| .38} .53 .68 .83 | .98 (1.1331.28(1.43 [1.58 11.73]1.88 {2.03 |[2.1812.33|3.08] 3.83
Difference |$ .10 | 10| .25) .31 ) .36 .42 | .48 .54 | 59| .65 .71 | .76 | .82{ .88 .93[1.22]1.50
%Difference [35.7% [35.7 [89.3|83.8 |76.6 |75.0 [73.8 |73.0 [70.2 [69.9 |69.6 [67.9 |67.8 |67.7 | 66.4 | 65.6 | 64.4
(a)
Late Night (11 PM to T AM):
Length of Call
{in minctes) 1 2 1 4 5 6 7 8 g |w v 1212114 ]|15] 2]
Lincaln $.28| .28 .28 | .37 |.47 [ .5 | .65| .74} .84| .93|1.02{1.12{1.21|t.30|1.40]1.86] 2.33
Concord $ .26 .26 | .36 ] 46 | .56 | .66 | .76 | .B6] .96 |1.0611.16}1.26|1.36|1.4B6{1.56|2.06} 2.5
bifference §-.02|-.02 (.08 | .09 | .09 .10 .00 J12% 2] .13 .14 14 5] 8] JIe)| 20 .23
Lifference | -7.1% {-7.1 [28.6 J24.3 [19.1 |17.9 |16.9 |16.2| 14.9 [14.0 |13.7 [12.5 | 12.4 {12.3 | 1.4 |10.8] 9.9
(b}
Night (7 PM to 11 PM):
Length of Call
{in minutes) 1 2 3 4 5 6 7 8 9 [10 [1n |12 |13 |14 |15 |20 {25
Lincoln $ .28 .28} .28 | .37 | .47 | .56 | .65 | .74 | 8¢ | .93 [1.02 [3.12 [1.27 [1.30 [1.40[1.86 |2.33
Concord $ .31 .3 43| .85 | .67 | .79 .91 [1.08 [1.15 |1.27 |1.39 [1.50 [1.63 §1.75 [1.87 l2.47 | 3.07
Difference $.03) .03 5|8 .20 ) 23| 26| 29| . | 3| .37y 39| a2 a5 | a7 el 74
BDifference | 10.7% (10.7 |53.6 [48.56 |42.6 [41.1 |40.0 !39.2 [36.9 [36.6 {36.3 |34.8 !34.7 [34.6 [33.6 [ 32.8|31.8
(c)
Rates apply to measured service {assuming the 3D message unit credit is used up by

other calls) or unlimited lacal service.

Source

Table 4.16

Residential Rate Comparison at the Boundary of the
Boston Metropolitan Area:
Customer-Dialed Telephone Call from the
Boston Central Exchange (338) to Lincoln (259) or Concord, 1979

537
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would have to make at Tleast §34§§3 = 58 message units' worth of calls out-

side the primary calling area but within the extended local area {includ-
ing Lincoln) to warrant taking Metropolitan service. A 3-minute daytime
call to Concord is priced at 53¢ under state toll rates. A Metropolitan
service subscriber who has made at least the 58 units of calls necessary
to justify taking the service would see the average price for a 3-minute
call to Lincoln as 3 x 9.3¢ = 28¢ or Tess, hence an interexchange/ex-
change disparity of at least §§£—%§§§E-= 30%.

A heavy Concord caller would therefore find Bay State service advan-
tageous since the entire state becomes his local calling area for a monthly
differential of $25.31 - $16.34 = $8.97, or §$5%2~= 7.475¢ per minute for
2 hours of calls. At that level of usage, a 3-minute daytime call to Con-

cord would cost 22¢ with an interexchange/exchange rate disparity of

53¢25222£ = 141%. At the overtime rates of 30¢ for each six minutes the
disparity for a 3-minute call is §§£§6E§g£ = 52% and, for a 6-minute call,
it 1s 2630 < 207,

One consequence of the interexchange/exchange rate disparity is
therefore considerable pressure to keep extending lacal service areas.
Parallel to services Tike the Metropolitan and Suburban services offered
in communities 1ike Boston and Reading (Figure 4.24), communities outside
the Boston Metropolitan Area have access to such variants as "Expanded Com-
munity Calling" which, for an additional $1 per month, provides "directly-
dialed calls totalling one hour of conversation time to certain nearby

wld

exchanges formerly reached on a toll basis. In some Massachusetis areas,

a "Circle Calling” service "allows unlimited calling on direct-dialed calls to
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Massachusetts exchanges served by New England Telephone that are within

15

a 20-mile radius. Similarly to the restriction on Bay State service,

Expanded Community Calling originally did not apply between 9:00 a.m. and noon.

In November 1979 the Massachusetts Department of Public Utilities {DPU)
ordered that the restriction period of 9:00 a.m. to noon be removed; that
2 hours of conversation time be allowed instead of one; and that Expanded
Community Calling not be limited to contiguous towns or exchanges.]6 This
was the regulatory response to a petition filed by 100 subscribers from the
town of Sudbury five years earlier in September of 1974. In response to
telephone company arguments that the provision of expanded service in Sudbury
was not possible at that "time due to the inability of the equipment
handling the increased traffic and the cost of the equipment is much tco

high,"17

the DPU order provided that “if the elimination of this time
restriction causes usage to increase to such an extent as to cause a serious
deterioration in the quality of service, the Company may petition the
Department for an emergency stay of this order." There were also elaborate
provisions for fracking the cost and revenue consequences of the order.
Figure 4.25 shows how the Denver "local" area expanded to its 2,500
square mile size as of 1979 in the two decades between 1947 and 1965.
Figure 4.26 shows the Atlanta "Tocal" area, covering about 3,400 square
miles, the area of Delaware and Rhode Island combined. Atlanta and
Denver are the largest of the flat-rate areas characterized by pronounced
interexchange/exchange rate disparities. In localities 1ike Chicago,

Detroit and Phoenix which, Tike New York City, have distance and time-

sensitive local rates, rate disparities are minimal.
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F. Politico-Economic Linkages between Exchange and Toll Pricing.

The persisting distinction between local (exchange) and toll (inter-
exchange} services is well-grounded in historical differences. The local
character of the New Haven exchange in 1878 (Figure 4.18) was as clear and
distinct as its congruence with the technical and geographic characteris-
tics of the central office. When such clear and distinct entities began
to be interconnected, describing the interconnected service as toll or
interexchange aptly reflected its pricing or technical characteristics,
respectively. The board-to-board concept illustrated in Figure 4,19 is
equally cogent in that historical perspective.

It should be evident, however, from Sections 4-D and 4-E, that a
distinction between local and toll services based on differences in the
facilities used is no longer tenable in any absolute or even just a clear
sense, whatever the size or importance of vestigial or nascent services or
institutions so distinguished. The distinction can no longer rest even on
any clear cut differences among types of service. With appqrent exceptions,
cited below, a dialing customer need neither know nor care about the physi-
cal location--near or far, geographically or institutionally contiguous or
not--of any terminal being called. The National Telecormmunication and In-
formation Administration’s attempt, in 1979, to distinguish between intra-
district (Tocal) and interdistrict (toll) sewices]8 likewise rests on no
discernible underlying difference.

Whatever the distinguishing labels, the difference between local and
toll services, to use the traditional labels, is at most one of pricing pat-
terns. As of early 1980, flat rates generally characterized lacal calls

and time-and-distance-sensitive pricing generally characterized aptly named
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“tol1" calls. That this difference is scarcely universal is evident from
the time-and-distance-sensitive elements of Manhattan and Boston Jocal
service pricing as described in Section 4-E.

The apparent exceptions only confirm these observations. Dialing
cutside the local service area generally entails using a prefixed 1 or 0.
But this service characteristic can be and is suppressed both for the
contiguous or non-contiguous former toll parts of a local extended serv-
ice area and for the interstate Foreign Exchange (FX) service which, at a
price, transmutes out-of-state into "local" calls. Or the characteristic
can be and is accentuated as in the interstate Execunet and Sprint serv-
ices which require some additional digits to be dialed. With modern tech-
nology, the number of digits depends intrinsically only on the number of
stations on a network. All the rest is accident of institutions, supply,
demand and price.

Every facility--a terminal, a wire-pair, a satellite earth-station,
a2 microwave tower, an orbiting satellite--is "local" to its physical joca-
tion. But only in rare instances is such a facility used exclusively for
either local (immediately surrounding, contiguous, short-distance) service
or non-local {non-contiguous, long-distance) service. To the extent that

either supply factors (cost, technology, etc.)or demand factors (desire for

connectivity, interoperability, choice among services, etc.) remain conducive to

the multi-purpose use of common facilities, any local/distant, exchange/
interexchange distinction rests at most but not necessarily on pricing
differences. If, in addition, pricing is to be related to costs, the
problem of allocating common costs remains inherent and unavoidable. Only

the process and the outcome of allocations can change.
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Before examining how state toll and exchange prices are set to re-
cover the costs in a state's residual pool (Section 4-A), it may be helpful
to summarize the definition of the aggregate state pool detailed in Part 3.
For 1976, the aggregate Bell System message service revenue requirement
(MTS, WATS, Exchange, etc.) amounted to $28.447 billion, of which $6.862
biltion (24.1%) fell in the federal jurisdiction and $21.585 billion
(75.9%) in the state jurisdictions (Figure 3.1, Boxes 11 and 12). The
spread of these totals across various categories of plant and types of ex-
penses is detailed in Tables 3.4 and 3.6. Further detail is given for one
category, Local Dial Switching Equipment,in Table 3.7.

Section 3-D describes how the federal/state revenue requirement pro-
portions depend on an interstate Subscriber Plant Factor (SPF) of about
20% averaged over the Bell System and all states. Table 3,12 shows that
the SPF ranges from about 56% in Montana to less than 10% in Texas. {(See
also Part 3, Source Note S14 for values beyond that range) More precisely,
SPF values are specific to "study areas.” For the Bell System these coin-
cide with states with but a few exceptions which are not significant for
the purposes of this analysis. For Independents, they often are smaller
than states. The important consideration is that the nationwide uniform-
ity of the jurisdictional cost separations process does not imply uniform
state by state or study area by study area outcomes, as illustrated in
Figure 4,27 and Figure 4.28. Indeed, all factors taken into account,
the Bell System average 24:76 federal/state revenue requirement ratio
lies within a2 range from 62:38 (Nevada) to 18:82 (Michigan), as detailed
in Figure 4.2{g), (h) and Table 4.4(c).

We have already noted in Section 4-A how, within this wide varia-




o= =M

= —mm

-102-

210 T

175-r

140~

> —mm

05—
ro—r

35— /}w
! L 1

g | I i
0O  17.57848  35.15695  $2.73543

ALPHA

Bell System
(a)

210-717

175

140

10E—T

s-r

L i 1

o I I 1
0 17.57848 35.15695 92.73543
AL PHA

United Telecommunications

(c)

21G-r

175-1

140

105~

70—+ .

35—

1 [l i1

0 ' [ I
o] 17.57848 35. 15695 52.73543
ALEHA

General TeIepﬂ?TF & Electronics
b

fegend:
SLUI(CSR[} = Interstate SLU(CSR) Factor
State SLU{CSR) Factor

SLUS(CSRSJ
Alpha = SLUI + SLUS
Beta = {.85 + ZCSRI}SLUI + (.85 +2CSRS)SLUS

Combined Interstate and State SPF Factor as a Function of
Combined Interstate and State SLU Factor, 1976

Figqure 4.27

Separations and Settlements

Source540




N - -

-103-

210 .

75T

40—~

S Mo

105

357

I ] l

0= | [ 1

0 17.37848 33. 13693 52.73543
ALPHA

Continental Telephane

(d)

210 T

75—

1407

105

35T

i ] }

i [ I

0 17.57848 35.15695 32.73543

ALPHA

Combined (a, b, c, d)}
(e)

Combined Interstate and State SPF Factor as a Function of
Combined Interstate and State SLU Factor, 1976

Figure 4.27 {continued)




-104-




-105-

100~ T
50—
0
E
i
i T
-sp~
-100—1 R
-150 i i i i
20 40 60 80 160
GAMMA
Legend:
Gamma = 100 minus Alpha (%)
Delta = 100 minus Beta (%)

Values of Alpha and Beta
from Figure 4.27(e)

(f)

Residual Local SPF-Defined Usage as a Function of
Residual Local SLU-Defined Usage, 1976

Figure 4.27 (continued)




SLU %)

T x__n-"'"_‘— R X Y
T

a—
- - —

= -

T

————

a—

et

.--—-.—--—""'

3 1 i H |

——

1971 1972 1973

24%

SPF (%)

-106-

LI0—

!
t
i
i
i

1.80—

1.55—

L50—

145—

CSR RATIO
I

1.35—

130

125p=

1.201—

LIS

L0 l 1 | | .

197

1972 1973

| | | ] | J
gr2 973 1974 1975 1976 1977
(c)
————  Ha!l System

- — ——

— s e

Ll St

California =Narth
California - South
Misscuri
Naw Tork

Bel] Svstem Interstate SLY, CSR Ratio, and SPF, 1971-1977

Figure 4.28

Historical Trends in Separations and Settlements Factors

Sour‘ce540

1977




13%

10

5LV (%)

e ot

—

a—

—

)

g

= o o R e B g

-
-

-
-

-
—— e, -
e

R K Ko Ko e Ko Mo K vt [t B B

| | i |

1973

1974 1975 1976 1977

{d)

-107-

80—
5=
- S PO O
B O
x
& 65 . —_ e
o Rk e Lok el Ak e el Rk
B0
a5 L i 1 ]
1973 1974 1975 1976 1977
"Missouri gnd New Tork
Have |dentical CRS's of B3
(e)
2% —
30— -
28| ’
P
24—
22— -
1'/-’
_ 20— e
g N
w 18 X4
&' ——
wn - ____,.,--—""
[
14—
10—
i ——— _-“__--#.-
gham—=" —————
= e pom Ko B T Bt o o o Ko Ko o R Km X X
6 I ] I ]
1973 1974 1978 1976 977

()

Bell System State SLU, CSR Ratio, and SPF 1973-1977

Figure 4.28 (continued)




14% =
il k
? !
Pk
%4
i %
12— | 1!
P
X
i % 11
{ (!
x 4
¥ 1
o | A
i
i 4
X \
X
9% 3 }{
! X
N ; t
3 B |
[ X i
sh<§ '
]
,:\\ /’f/
AN
= A A
] x
X
i
§
&l
1
K
5_
-
41— \/‘,‘/
/‘/
] 1
1975 1975 1977

-108-

210~
\

2.085p—
\

20044

1.95(—

1.904

B
|

L0

CS5R Ratio

1.65—
1.60—

1.55p—

145—
1400
\
1.35
R

1.30"

| ——aju—| Cglifornia
————— Missouri
x—x—3x Naw York™

%1975 Figure for New York is the
meon of the voiues for the North
& South Divisions

4% —

42—

36—

22—

30p—-

28—

SPF %

26
24
zz—f
20%-
x
IBE‘-

16

14
1975

1976 1977

(1)

General Telephone

@

% Electronics Interstate SLU,

CSR Ratic, and SPF, 1975-1977

Figure 4.28 (continued)




SLU %

-109-

1B%—
»
b
A
17 —“\ .
" Ve
\K
4
B\
15— /\,
\/ 34%, ~—
19— / 32y ¥
‘fﬁ I / i\
SO W 2
‘\\ .j‘ P 2 L~
L e — w -
13 /""\\.;/ .85 z 28 = / - -
/‘“ SO T e = 26— / S
=]
- = w,
12t~/ £ 55— 247/
/ 5 e L
1975 1976 1977 T 1976 a7 1975 1976 1977
(3) (1)

*California onet Missouri hove
identical CSR's of & for
1976 B 1977

(k)

Note: The 1375 figure for New York is tha mean of the
woiuas for the North B South Divisions

General Telephone & Electronics State
SLU, CSR Ratio, and SPF, 1975-1977

Figure 4.28 (continued)




SLU (%)

18% — w

17 et oty

7
1973 1976 1977

(m)

-110-

1.3~

1.25r—

- — e

CSR Ratio
o
1

95—

S0

85—

aol, ..;.-.-1.1-1.|4*‘1"P|4-."-H'1.|-1
1975 1976 1977

(n)

1et+1+11+ California-Oregon
——=- Missouri

United Telecommunications Interstate
SLU, CSR Ratio, and SPF, 1975-1977

Figure 4.28 (continued)

AE%
|_

44

Ay
42 '{.'1'-!'“"""" v

3
I

S5PF %

32—

(0)




SLU {%)

17%

15

14

o

F
k2
=
>
>
*
<
'
=
=
Il
-~
*
ad
™~
=
— -
-

s A A

g ! i
1975 1976 1977

(p)

C5R Raollo

1.15—

1.1 et tlepopag,

1.05—

10—

85—

85—

25—

G5

B0~

55

S0

-111-

-
£
=
%
£
L4
%
-
£
F
-
=
A
>
-
-
-
-
-
£
-

[ —
"

Tiars

197% 1877

(q)

United Telecommunications State
5LU, CSR Ratio, and SPF, 1975-1977

Figure 4.28 {continued)

SPF {%)

2

Fb oot otepoge oyt

28—

26p—

bt

1975 1976




-112-

tion in federal/state shares, there is further wide variation, within each
state pool, in the ratio of local/state-toll revenues, which ranges from
60:40 in North Dakota to 90:10 in Delaware {Figure 4.2(1), {(m); Table 4.4
{d)) around an industry average of 70:30. In Sections 4-B and 4-C we
sketched the structure of changing state toll prices. In Sections 4-D and
4-E we sketched the structure of local service prices that are stabie in ap-
pearance as service definitions change. It remains to sketch how these
price structures are brought into harmony with dollar amounts that make it
likely that Prices times Quantities for all state services add up to the
state revenue requirement to within a judicially sanctioned zone of reason-
ableness of a regulated rate-of-return on investment.

Within the scheme of the Communications Act of 1934 as operative in
early 1980, these matters are up to each state. For residual plant not
allocated to the federal jurisdiction, each state is free to set what it
sees as a reasonable state rate of return. For residual expenses not al-
located to the interstate jurisdiction, the state is free to determine,
within its own statutory and judicial Timits, what expenses it will allow
or n-:;t.]9 These decisions determine the precise size of the state's revenue
requirements = costs pool,

Except in Georgia, Idaho, Nevada, New York, North Carolina and South
Carolina, there is, within each state's pool, no formal local exchange/
state toll cost separations process like that between federal and state
costs. Instead, there is a price-definition process wherein the state
regulatory body and the Bell operating company within the state are the
principal parties. This tariff-setting process determines the structure
and level of uniform statewide toll prices (Sections 4-B, 4-C} and the

structure, general level and exceptional treatments of Tocal exchange
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prices (Section 4-E}, so as to achieve with reasonable probability a rea-
sonable rate of return.
Costs enter into price-setting only at the level of total revenues
= total costs. This leaves considerable latitude in the relationship
of costs to prices, as illustrated by pricing for key telephones, private
branch exchanges (switchboards or PBX's) and other terminal equipment,
"vertical services" used principally by businesses. In the terms of
Tables 3.1 and 3.6, this equipment falls mainly under the “Station Appara-
tus” and "Large PBX" subheadings under "Station Equipment - Qther." As such,
it is non-traffic-sensitive plant, jointly used for state and federal
services and subject to jurisdictional cost separation according to the
SPF factor. On the average, therefore, 20% of the cost of that equipment
was assigned to the federal jurisdiction in 1976, to be recovered through
the pricing of federally regulated services.z0
This cost allocation notwithstanding, "the terminals offered under
state [emphasis added] tariffs include the vast majority of telephone in-
struments, key telephone systems, and PBX's installed throughout the nation.
A considerably lesser number of devices is offered under interstate private
line tariffs when these are to be used in conjunction with an interstate
private }1ne."2]
Moreover, according to AT&T:
intrastate rates for telephone company provided terminal
equipment are generally designed to recover costs without
reduction to reflect the portion of such costs allocated
to the interstate jurisdiction. Thus intrastate terminal
equipment tariffs generate enough revenues to cover the
full costs of providing the equipment. 1In addition to
these intrastate revenues, allocation of a portion of

these costs to the interstate jurisdiction provides inter-
state separations support. It should be noted that the
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difference between the remainder of costs of terminal
equipment after the allocation to interstate and the
full costs recovered in intrastate tariffs, will gen-
erally be the same amount as Eae costs allocated to
the interstate jurisdiction.

According to an FCC staff report, we
have the anomalous condition whereby a portion of the
terminal costs (approximately 20% in practice) has been
made a part of the interstate revenue requirement--with
no associated revenue from that source. Conversely, on
the state side of the jurisdictional boundary, all

revenues are attributable to state but they only have
to cover 80% of the actual costs,

The net effect is to create a subsidy for the
terminal user which is made up by an increase in the
interstate revenue requirement which is equivalent to
the costs absorbed from the state jurisdiction. In
practice the subsidy is picked up by an increase in
interstate MTS, WATS, and private line rates.

Consider $100 of terminal costs. It is agreed, as noted earlier,
that $20 goes to the federal jurisdiction to be recovered through the
pricing of some or all federally regulated services. It is further agreed
that $80 remains in the state cost pool. If, as AT&T argues explicitly,
state terminal pricing generates enough revenues to cover the full $100,
then $20 of total state revenues {equal, indeed, to the costs allocated
to the federal jurisdiction) need not be recovered from other services
under state jurisdiction., For total state revenues to equal total state
costs, this implies that these other services may, in the aggregate, be
priced at less than cost defined as state pool total less state terminal
costs. AT&T's argument then amounts to claiming, first, that interstate users
unjustifiably pick up $20 of state costs. Unjustifiably, because $20 of

costs of the same equipment seem to be covered by $20 of revenues in each

of the two jurisdictions. In fact they are not, since state revenues
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collected for terminal services must be offset by revenues not collected
for other services to keep total costs in balance with total revenues in
each jurisdiction. AT&T's argument claims, second, that by paying the

full $100, thereby relieving other state users of the need to cough up $20,
the terminal users further subsidize other state users, within the scope
of a total state pool as already reduced by the $20 of costs transferred

to the federal jurisdiction, for a total benefit of $40 to these other

users,

The FCC staff argument, on the other hand, implies that state terminal
pricing merely covers the $80 remaining in the state pool., Other state
users cover whatever else is in the total state pool. Hence the terminal
users get the benefit of the $20 transfer to the interstate cost pool

and the other state users get nothing at all,

Determining what happens in fact would require detailed checking
of the practices of 50 states. For our purposes it is sufficient to
summarize as follows:

(a) Justifiably or unjustifiably, the processes described in Part
3 allocate $20 of total costs to the interstate pool, leaving a residual
state pool $20 smaller than it would otherwise be.

(b) How the residual state costs are recovered through pricing of
state services was, as of early 1980, at a state regulatory discretion
1imited only by broad constitutional bounds and by judicial censtruction
of the "just and reasonable" standard embodied in most statutes.

The foregoing illustration is only one possible outcome of the
independent cost allocation and pricing decisions schematized more fully
in Table 4.17. Table 4,17 traces the allocation and recovery of $200 of
costs isolated (without deeper ingquiry into the rationale for this isola-

tion) from a Targer cost pool. It assumes--again without deeper inquiry
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State and Federal Cost Shares

Jurisdictional Cost Separation Decisions:

- " -
® ®
State Federal State Federal
o-A[ __0-8]
Total Costs $200 $0 $180 $20
Cost . . " vl S — .
Shares: Business Terminals (8.7.)/ | 100/100 0 80/100 20
Little 01d Ladies (L.0.L.)
( 1—A| | 1-B|
(D) seo 60/140 0 60/120 20
2-A] ' 28!
Pricing Decisions: @ $80 80/120 0 80/100 20
Business Terminal 3-A | 1-B I
Prices : !
() sw00 100/100 0 100,80 20
4-A] 4-B |
\ @) s120 120/80 0 120/60 20
Table 4.17

Cost Allocation and Pricing Decisions
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into rationale--that $100 of this $200 is somehow associated with terminal
equipment used by businesses (B.T.) and that the remaining $100 is associated
with plant devoted to serving Tittle old ladies in tennis shoes (L.0.L.).

The previous illustration was based on Column B of Table 4.17, i.e., on the
allocation of $180 of the $200 to the state cost pool with $20 of the $200
going to the federal cost pool.

Columns A and B of Table 4.17 differ in their jurisdictional cost
allocations, exemplifying but two points on the continuum of possible
allocation decisions justifiable by rationales such as those described in
detail in Part 3. It is further assumed here that the $20 difference
between the state {or federal) allocations in the two columns is ascribable
wholly to B.T. cost allocations, all other things--the L.0.L. cost alloca-
tion in particular--being held equal.

The choice of cost allocation scheme A or B determines the size of
the state cost pool to be recovered through revenue-determining pricing
decisions, namely $200 (Column A) or $180 (Column B). (This itself reflects
an assumption that cost allocations will affect pricing since, as described
in Section 4-1; it ain't necessarily so). Rows 1-4 of Table 4.17 illustrate
4 points of the continuum of possible B.T. prices. Assuming, to keep things
simple, that cost = revenue requirement and also = realizable revenue,
the prices of L.0.L. services are now fully determined. Thus, given a
decision to have a state cost pool of $200 (Column A), the further decision
to price B.T7. at $60 (Row 1) fixes the price for L.0.L.'s at $140 (Cell 1-A).

Loose comparisons among the eight cells so defined provide a rich
supply of rhetorical ammunition. For instance, on the shaky assumption,
reflected in Cell 0-A and implicit in the previously cited AT&T arqument,

that $100 is the "true" cost of B.T., that ATAT argument amounts to comparing




-18-
Cell 3-B with Cell 2-A. The previously cited FCC argument amounts to
comparing Cell 2-B with Cell 3-A.

If Cells 0-A and 0-B reflect true costs, then only Cells 3-A and 2-B
respectively reflect economically sound cost-based pricing. The cells above
these in each column may be interpreted as predatory pricing in a competitive
B.T. market at the expense of captive L.0.L.'s. Conversely, cells below
these in each column may be interpreted as forcing an artificial price
umbrella over B.T.'s for the sake of subsidizing L.0.L.'s while also
sending specious price signals that induce inefficient producers to enter
the B.T. market. Relative to Column A, 211 of Column B may be interpreted
as either a fair recognition of proper costs or else a federal subsidy
of state services with benefiéiaries varying according to row positions.

As of early 1980, the Independents within a state always adhered to
the statewide structure and level of toll prices as determined by the
foregoing process. They mostly adhered to the statewide structure and
level of Tocal exchange price schedules like those of Table 4.70. Uhat,
then, their rate of return might be further depended on another linkage
to the Bell System/State authority regulatory process described above. That
linkage is the process of revenue settlements between the Independents and
the Bell System. That settlements process is, in turn, linked to the Ozark

Plan of Part 3 in the fashion sketched in Sections 4-G and 4-H.

Among the 50-state regulatory bodies--Public Service Commissions,
Public Utility Commissions, Departments of Public Utilities or however
styled--some are elective, as in South Carolina, others are appointive,
as in Massachusetts. Either way, they are political institutions, though
neither necessarily as demagogic or stupid as implied by a contemporary

industry figure complaining about having to explain himself to “a fucking
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cab driver"24 on a state commission nor as corrupt as implied by the be-
havior of Abe Ruef, a San Francisco political boss wha, in 1206, took a
$1,200 monthly retainer from the Bell company and a $125,000 Tump sum
from a would-be Bell cmnpetitor.25

The remarkable diffusion of U.S. telephone service since the end
of World War II (See Part 2) reflects a consensus of requlator and requ-
lated as to the desirability of this diffusion, with motives a blend of
sincere dedication to the public service on both parts and of instincts
for political survival on the part of the former and interests in market
penetration on the part of the latter. The stability of basic Tocal serv-
ice pricing indicated by Table 4.10 in the face of the service area expansion
described in Section 4-E has been an important means toward that “universal

service" end. The near achievement of that end is due in part to the con-

“commitant possibility of shifting--over three decades--increasing pro-
portions of the costs of facilities used in common into the federal cost
pool, according to the pattern--illustrated in Figures 3.2, 3.3 and Table

3.24--0f growth in interstate use as defined for this purpose.26

A1l states have shared in the benefits of this cost allocation in
proportion to usage initially as measured by the interstate SLU factor
(Section 3-D), andas weighted later by various other factors. Since 1969,
the introduction of distance-sensitivity as described in Section 3-D4 has
weighted the share of common costs to be moved to the federal jurisdiction
more heavily in those states with a preponderance of very Tong distance
interstate calls--California, Arizona, Florida--than in those stateswitha
preponderance of very short distance interstate calls, namely Delaware,

New Jersey and New Hampshire (Figure 3.7, Table 3.14). Since California

has a relatively low interstate SLU factor and Delaware, New Jersey, and
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New Hampshire have relatively high ones, the effect in these cases has
been to equalize benefit shares over what they would have been under pure
SLU-based interstate allocations (Figure 3.5, Table 3.13; Figure 3.6), in
harmony with national geopolitical balances as interpreted by the Federal-
State Joint Boards where these matters were negotiated as of early 1980??
Like all decisions as toc what proportions of the state cost poo]
te recover from local versus state toll services, the decision as to how
to allocate the benefits of cost transfers to the federal jurisdictions
has been up to each state. Terminal equipment is just one example, The
state-by-state variations shown in Figure 4.2 and Table 4.4 thus reflect
differences in geagraphy--relative urban concentrations, patterns of in-

dustry and commerce, size of state, etc.

They also reflect political and marketing judgments of regulator
and regulated, respectively, sometimes in concert, sometimes in adversari-
al balance. These are judgments as to how much the voters or the traffic
will bear in toll vs local service pricing; they are judgments as te normal
or special treatment of various localities relative to the rate groups of
Table 4.10; and they are judgments as to the very definition of the serv-
ices, hence of the pricing structures, as in the inclusion of neighboring
or non-contiguous areas into an extended local service area at flat local
rates or their exclusion at measured toll rates, or as in the definiticn
of what are "basic" and "vertical” services. Thus Louisiana politics fa-
vored holding local, pay-phone calls at 5¢ until December 1978, Pennsyl-
vania, on the other hand, in 1937 pegged its intrastate toll rates to the
federally-determined interstate toll price schedule, a decision upheld

by the U. S. Supreme Court in 194028
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G, Qutline of Division of Revenues and Settlements

Such factors as economies of scope or consumer convenience often
make it desirable to use common facilities for more than one service,present
or absent any economies of scale. If so, the problem of allocating a share
of the costs of the common facilities to each distinct service that uses
these facilities will arise whenever it is also deemed desirable, for
such reasons as economic efficiency or response to competition, to relate
the price of each service to the {appropriately defined) cost of that
service. Until the late sixties, there were no significant pressures to
relate telecommunications prices to costs other than at the aggregate regu-

Tatory level of setting Price times Quantity, summed cver all services,

equal to Costs = Revenue Requirements. Indeed, as indicated in the preced-
ing sections, quite different service-by-service price-setting criteria
generally prevailed.

The one significant exception, analyzed in detail in Part 3, has
been the court-mandated explicit separation of costs attributable to the
entire collection of services under federal jurisdiction from those attri-
butable to all services under state jurisdictions according to "actual
uses" of plant. The attempts, since the late sixties, to develop cost/
price relationships for finer-grained service categories have been made
essentially within the framework of the federal and state cost pools as
defined by jurisdictional separations under, as of early 1980, the Ozark
Plan.

The problem of exnlicitly allocating costs to services may or may
not arise regardless of the actual number of service suppliers and of the
refationships among them, although competitive conditions make it more

1ikely that they will arise as indeed they have since 1968.
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Wholly unrelated, at Teast logically, to any problem of tying
prices of multiple services to the costs of these services, is the problem
of sharing revenues among multiple suppliers for even a single service
they provide in common. Just as there is no necessary relation between
prices and costs, there is no necessary relation between shares of revenues
from a single service provided in common and shares of the cost of provid-
ing that service. Contractual arrangements for revenue sharing can be
and have been made for various considerations, some of them related to
costs or to cost surrogates, others not. It follows that when multiple

services are provided jointly there is no necessary relationship between

service-by-service revenue shares and service-by-service cost shares.

The Communications Act of 1934 does set conditions for the common
carriers in interstate service "to establish physical connections with
other carriers, to establish through routes and charges applicable there-
to and the divisions of such charges, and to establish and provide fa-
cilities and regulations for operating such through routes."%? The |
standard for such charges and practices is that they be "just and rea-
sonable," not necessarily cost-related. The competitive standards in
legislation before the 96th Congress imply greater pressures toward cost-
based pricing, therefore greater pressures toward addressing issues of
cost definition and allocation.

Irn practice, as of early 1980, prices charged by the traditional
telecommunications industry (Bell and the Independents) were uniform na-
tionwide in the interstate services, uniform statewide for state toll

services but with state-by-state variatijons as described in Sections 4-B

and 4-C, and with essentially uniform statewide rate group schedules for
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local services (Section 4-E) that vary state-by-state and, frequently,
among Bell and Independents within a state.

In the terms current in early 1980, "division of revenues" normally
refers to the allocation of revenues from jointly provided services among
members of the Bell System. Instead of that generic term, the term “set-
tlements" is used to refer to revenue sharing among the Bell System and
the Independents. That the contractual arrangements for revenue settle-
ments between Bell and the Independents happen, as we shall see, to draw
on the cost allocation methods developed for jurisdictional cost separa-

tions is an artifact of recent vintage, neither a logical necessity nor a

consequence of Jaws of nature. Adoption of the Ozark Plan for use in both
Jjurisdictional cost separations and intercompany revenue settlements had
obvious advantages of administrative simplicity--in terms of relations
among the Bell System and the 1600 or so Independent companies within the
traditional telecommunications industry--over individually negotiated
contracts. Other characteristics of the Ozark Plan as applied to settle-
ments are described in this section and Sections 4-H and 4-1.

In broad terms the telecommunications industry practice as of mid-
1979 is to pool "billed" revenues,then divide them as "booked" revenues
not according to the proportions billed and collected by the participants,
but according to proportions of plant invested in the generation of rev-
enues and of associated expenses. A descriptive phrase would be: from

each according to his revenues, to each according to his investment and

expenses. How alternative schemes might work is illustrated in Robert

Godbey's Revenue and Cost Allocations: Policy Means and Ends in the Railroad

and Telecommunications Industries.30
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The specific mechanisms of revenue division and settlement are
geared, on the one hand, to the legal distinction between federal and
state cost and revenue pools and, on the other hand, to the classical tele-
communications industry's structural elements, namely AT&T's Long Lines
Division, the associated Bell Operating Companies, and the Independents.
Conceptually, the process is as diagrammed in Figure 4,29

Mechanically, the division of revenues and settlements process is
two-tiered. Independents settle revenues for both interstate and state
toll calls with the Bell Company operating in their state or nearest to their

franchise area, in ways to be detajled further on. AT&T Long Lines and

the Bell Operating Companies pool their interstate revenues and aggregate
their 0zark-Plan-defined interstate plant investment book values and their
operating expenses (including their own taxes and their total interstate
settlement payments to Independents). Acting as the clearinghouse Long
Lines credits each Operating Company with its operating expenses from the
total revenue pocl, then divides the balance (total income after taxes) by
the total Bell interstate plant investment book value to obtain a "settle-
ment ratie" of total after-tax income to total interstate book value. In
addition to operating expenses, each Operating Company is then credited
with a share of after-tax return on investment defined as the settlement
ratio times its own interstate book value. Through this process every Bell
Company and every Independent experiences essentially the same after-tax
interstate rate of return on investment as every other,

Relative to the interstate price structure described in Section 4-B8,
the broad effects of this process may be summarized as folleows. Customers
see identical interstate toll prices wherever they might be located, what-

ever Bell or Independent Company might happen to serve them, and whatever
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the costs might be of the particular facilities that might happen to serve
them on any particular call. The company in whose territory a call origi-
nates may bill and collect revenues for that call if, for instance, the

call is direct-dialed from home or office; or it may not if, for instance,
the call is "collect” and billed and collected at the destination by some
other company. The revenues actually booked by any company are not at all
necessarily related to what it bills and collects, but rather to the costs
it incurs in providing service. The Vista Telephone Company, an Inde-
pendent whose franchise encompasses Disneyworld in Florida, notoriously bills
less revenues than it books, since Disneyworld visitors tend to make collect
calls or to charge their calls to their home telephone or their credit cards,
or otherwise create billings at distant locations for calls ultimately

booked by the Vista company.

That does not mean, however, that a company will book revenyes to-
tally independently of the volume of interstate calls originating or
terminating in its territory. Under the Ozark Plan, as detailed ir Part
3, the costs--operating and return--used to determine its share of pooled
revenues as outlined in the preceding paragraphs, vary with the usage made
of its facilities for interstate purposes. In theory, facilities solely
dedicated to interstate services would claim a share of revenues aven if
idle., That is always true, in practice, of what some would call excess
capacity and others prudent planning for peaks, growth, back-up for fail-

ure or other contingencies. It may also be true, in the short run, under

rapidly changing demographic or business patterns. In the long run, it
would be true only under systematic efforts to put the plant where the
traffic isn't, an allegation sometimes labeled as the Averch-Johnson ef-

fect in regulated utilities.
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In actuality the division of revenues and settlements process op-
erates on a monthly cycle, with estimates and adjustments to provide smogth
cash flows despite delays inherent in massive detailed accounting opera-
tions. The specifics of these clerical operations need not detain us.

The mechanics of both interstate and state toll settiements between
Independents and the Bell Operating Companies are essentially like those
of the interstate division of revenues (net of settlements) among Bell Sys-
tem Companies: whatever it may have billed, what an Independent books de-

pends on its interstate or state toll costs as determined under the 0zark

Plan, and net settlement cash adjustments flow one way or the other ac-
cording to whether bi1lings exceed calcylated bookings or vice-versa.
Once estimates have been corrected for the actual month-by-month revenue
performance of all participants, an Independent generally gets the same
interstate or state after-tax rate of return as the Bell System Companies.
However, some important details vary state-by-state and also according

to whether an Independent settles according to “"cost" or according to
"nationwide average schedules" (Figure 4.29),

The expenses and the book value of plant that enter into Bell-
Independent state toll settlement calculations are determined--by agree-
ment among the carriers--according to the Ozark Plan, using mechanisms
identical to those described for jurisdictional separations in Part 3.
The substantive difference lies in that, in lieu of the interstate SLuU,
CSR, SPF and other factors described in Sections 3-D and 3-E, similarly
defined state factors are used. The SLU factor used is the state toll
factor as defined in Section 3-D3. The CSR factor is the state CSR Ra-
tio as defined in Section 3-D4, And the SPF is computed precisely as de-

fined in Section 3-01, but using the state SLU srd 78R Patig valuyes.
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Values of these factors as of 1976 are shown in Figure 4.30, Table 4.18
and Figure 4.31

Expenses so determined, plus taxes, are one element of the Bell-
Independent settlements. The other is the rate of return on plant invest-
ment--book costs--for state tell, as those costs are defined by the Ozark
Plan. The three principal variants on the theme of rate of return deter-
mination are displayed in Table 4.19. In some states the Independent
after-tax rate of return for settlement purposes {(the "settlement ratio")
is taken to be the related Bell Operating Company's total after-tax rate
of return, i.e., its rate of return for all its operations, both under state
and under federal jursidiction (Table 4.19, Column 1). In other states the
settlement rate of return (or settlement ratio) is defined, in the contracts
(traffic agreements) where these matters are specified, to be the Bell
Operating Company's rate of return for all its state operations, toll and
Tocal, without regard, however, for the interstate rate of return (Column 2).
Finally, in states where the Ozark Plan is used to define distinct toll and
local cost pools by "separating” state toll costs from the total state cost
pool, the rate of return for settlements is that allowed for state toll serv-
ices, without contamination by the rate of return measured on either the off-
the~top interstate investments or the residual local service investments
(Column 3). There are numerous further variants, as, for example, a distinc-

tive treatment by New York State of terminal equipment.

For that residue of its revenue requirements not covered by inter-
state and state toll settlements, namely local service revenues, each In-
dependent company fends for itself within the general framework of the
statewide price guidelines (Table 4.10).

Among the 1600 or so Independents, about 400--accounting for
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(c)

Figure 4,30

and SPF, 1976

of State SLU, CSR Ratio

State-by-State Values

Bell System

S42

Source
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Bell Operating Statewide Intrastate*
Lompany Total Intrastate Toll
cavr
Maryland 8.16%
¥irginia 9.00
West Wirginia 10.30
Cincinnati
Ohie 8.93
1 Tinois 8.50%
Indiana 10.03
Michigan 7.17
Mountain
Arfzona 3.14
Colgrado 7.97
[daho _4.97%
Montana 7.99
New Maxico 7.79
Texas B8.79
Utah §.50
Wyoming - 7.687
New England
Maine 7.78
New Hampzhire 9.59
Yermont 9.05
Yew Jarsey 2.91
New York 12,97
Northwestern
lowa 9.33 (2) 9.54 12}
Minnasota 7.94 (12) 7.68 {2}
Hebraska 3.85 (1} 8.87 (4!
Morth Dakota 2.38
South Jakota 171 04 .71 (1)
Table 4.19

Bell Rates of Return for Intrastate Independent Settlement Purposes, 1976
(cost study companies)

Sourc9545
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O ® ®

Bell Operating Statewide

Company Tatal Intrastate Ui L

Toll

Ohio 8.08%
Pennsylvania 8.B7
Pacifig Northwest

[daho 4.97%

Oregon 9.52% (1) 9.50 (26}

Washington 9.04 (1) 9.31 (18)
Pacific

California 8.0

Hevada 8.27 (5} 1.84 {2)
Southarn

Flarida 8.28

Gegrgia 812

North Carolina 7.47

South Carclina 3.35 (3) 8.54 {3}
South Central

Alabama 10.38

Kentucky 8.35

Louisiana §.73

Mississippi 9.07

Tennessee 8.74
Southwestern

Arkansas 2.41

Fansas B.61

Hissouri 8.95

Ok ahoma 2.7

Texas 3.09
Wisconsin 7.62

* Based on Gzark Separations Methods.
companies settling on that rate of return.

Numbers { ] indicate number of

Table 4.19 (continued)
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roughly 85% of settlement dollars--have elected to settle according to the
“cost" method as described by Figure 4.29 and the foregoing sketch. The
details of "cost" settlement differ somewhat from the schematic account.

So called basic cost studies, done periedically, proceed essentially as
sketched. The resulting expense and return estimates, plus estimates of
traffic volume, yield an estimated Average Settlement per Message (ASPM)
from the Bell System's viewpoint, an Average Revenue per Message (ARPM)

as seen by an Independent. Monthly studies of actual settlement message volumes,
muitiplied by ARPM, yield monthly booked toll revenue figures for the Inde-
pendents. The difference between these and billed revenues determines

the size and direction of actual settlement cash flow. Here again, booked
revenues are not decoupled from actual performance, which enters into

the studies of monthly message volumes, hence into the multiplier for ARPM.
As a further variant, GTE and, in Florida, the United System do cost studies
each month, rather than relying on the periodic basic studies and the
monthly ARPM multiplication.

Finally, about three-fourths of the Independents, the small ones
accounting for roughly 15% of aggregate settlement dollars, elect to settle
on Nationwide Average Schedules. As indicated on Figure 4.29, their inter-
state settlements have first claim on the total nationwide interstate revenue
pool. Independents may choose to switch from the nationwide average schedule
approach to the cost basis, but normally not vice-versa. They do not conduct

their own cost studies.

The schedules used for schedule settlements are developed by AT&T
and the United States Independent Telephone Association (USITA) based on
cost studies of a sample of small exchanges belonging to Independents.

Unlike the mostly statewide Bell System study areas, these are therefore
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small study areas exhibiting greater variability than company-wide or
statewide averages (See Figure 4.28). The cost definitions, accounting
methods and study procedurgs-are the same Ozark Plan procedures that
apply to the individual cost studies of the larger Independents.

Separate schedules are developed for the various functions defined
in Table 4.20. The A-functions incorporate the non-traffic-sensitive costs
at issue in the acsount of Part 3. The average costs per message (ACPM)
plotted in Figure 4.31 are derived from expenses (inciuding taxes) and plant
investment as sampled in each study area, applying to plant investment
the Bell System rate of return applicable at the time of the study to the
study area and the particular Independent according to Table 4.19. The
average revenues per message (ARPM) plotted in Figure 4.31 are based on study
area volume data and on nationwide (Figure 4.32(a}) and statewide (Figure
4.32(b)) price schedules applicable at the time of the study.

The curves fitted to the points plotted in Figure 4.32 then become
the settlement schedules of Figure 4.33(a) and 4.33(c) which finally serve
to calculate actual settlements as illustrated in Table 4.20. Revenues used
in this calculation are revenues based on prices at settlement time. For
small exchanges with less than 3000 total toll messages in a month the
settlement per message obtained by entering Figure 4.33(a) or 4.33(c) with
the average revenue per message is muitiplied by a Small Exchange Factor
selected, as appropriate, from the schedules in Figures 4.33(b) or 4.33(d)
to get an actual settlement per message.

Comparable procedures apply to the other schedules.

H. Outcomes of Settlement Processes

Superficially, divisions of revenues within the Bell System have little

impact per se on the Bell System as a whole or on its customers. They
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A Function Schedules:

The A function schedules compensate the Independents far costs of subscriber plant;
Engineering, Plant, Commercial, and Accounting operations; Public Relations: etc., in
handling Bell-Independent {B-1) and Independent-Independent (I-1} message toll traffic.
(Actually, the A function schedules cover all costs other than those explicitly cavered
by the B and C functions.} Thare are three A schedules:

A-1 for "dial” exchanges {that is, exchanges served by centra) offices with
dial switching equipment which completes connections between calling
and called parties.}

A-3 for "manual" exchanges (that 15, exchanges served by central offices with
manual switchboards and traffic operators who complete the cennections
between calling and called parties.)

A-5 for special toll trunk equipment (located in a local “dial" central
office) which handles customer-dialed traffic where special assistance
is required from a toll center operator at a traffic service position;
for example, person-to-person, collect, and special calls, such as
credit card calls, etc. These trunks are called PPCS trunks.

TabTe 4.20

Definition of Settlement Schedules

Source546
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B Function Schedulas:

8-1 for "operator-handled" toll (that is, where traffic operators handles the
tol? calls and record the {nformation necessary for billing; the calling
number, the called number, the date, the time the completed connection was
mage, the time of disconnect, and whether 1t was station-to-statien, person-

to-person, callect, etc.)

B-2a for automatic recarding {or "ticketing”) of toll calls at a toll center
{that 1s, where equipment located at a tol) center automatically recards
the necessary billing information for 211 customer-dialed toll calls
originated in that toll center area, including tributary or "end” central
offices. This schedule also includes the costs aof operator number jdenti-
fication (ONI) and assistance on "direct distance dialing” {008} calls.)

8-2b for automatic recording {[or "ticksting”) of toll calls af a toll location
(that 15, where equipment located at a tributary or “end" office automati-
cally records the necessary bitling jnformation for all customer-dialed
toll calls originated {n that central office area.)

B-5 for automatic number identification (ANI] (that is., where equipment located
at a toll center’s local central office or at a tributary or “end" office
automatically identifies the calling number of tell calls originated in

thelir areas.)

B-6& for intertoll dial trunks [that is, for the special terminal equipment lo-
located in the toll center switching office and associated with the trunk

circults interconnecting that toll center with other toll centers.)

€ Function Schedule:

C - Line Haul

This schedule compensates the Indepemdents for trunking facilities that they may
furnish to 8ell System tol) centers (that is, for physical circuits and any associated
equipment for deriving multiple channels, such as phantom, simplex and carrier channels.)

Table 4.20 (continued)
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Source54?
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Assume an Independent Company Exchange with the foilowing characteristics:

"A" Fungtion
Messages Revenues
State Interstate Total State Interstate Total
SF + RC 1265 1100 2365 %1195 $1725 $2%20
1/2 (5C + RC) + SP| 1255 1090 2345

Monthly settlement would be calculated as follows:

SP_+ RC State Revenues _ $1195 _ $0.945
SP + R State Messages 285 '
SP + RC Interstate Rewenues _ $1725

§F+ RC Interstate Messages - 1700 - 31968

State ARPM =

Interstate ARPM =

State SPM = ,2172802 + {.3712713 x ,945) - (.0956700 x ‘9452}

State S5PM = .2172802 + ,3508514 - .0854357 = .483

Interstate SPM = 2887867 + {.4042755 x 1,568) - {.0143060 x 1.5682)
[nterstate SPM = .2887857 + .6339040 - .0351731 = .888

Since totai State and Interstate settlement messages are less than
3000, a Small Exchange Factor applies:

State SEF = 1.626458 - {,0002121530 % 1255) = 1.370

Interstate SEF = 1.731650 - (.0002438836 x 1090) = 1.466

Monthly State Settlement = 5PM x SEF x State settlement messages
= 483 £ 1.370 x 12585 = $830

Monthly Interstate Settlement = SPM x SEF x lnterstate settlement
me55ages

= .BBB x 1.468 x 1090 = §1419

Tatal Monthly Settlement = 5830 + $1419 = $2249

Table 4.21

Sample Settlement Calculation

Source549
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amount to transfers among internal accounts uitimately added back up on
the ATAT balance sheet, although who bills or books what can be of internal
significance to the managements of Bell Operating Companies vis-a-vis AT&T
Long Lines and corperate managements.

However, insofar as divisions of revenues are linked to jurisdic-
tional cost pools or otherwise influence the pricing and marketing of di-
verse services, divisions of revenues do have significant external mani-
festations. In addition settlements between Bell and the Independents are
"real” income transfers. As indicated in Table 4.22(a), (b), booked toll
revenues resulting from settlements have risen from about 42% of the total
booked revenues of Independents reporting to USITA {see also Figure 3.1, Box
18) in 1971 to about 50% in 1977.

The differentials between billed and booked revenues {Table 4.22
(c), (d)) are not intrinsically significant, but serve as indicators of
the dependence of bookings on negotiated definitions of the bases for
settlements. That billed revenues for MTS generally exceed bookings and
vice-versa for WATS is, as noted in Section 4-G, not a direct indicator
of equity or inequity among either suppliers or consumers,

Overall, as indicated by Table 4.22(c), (d), patterns of calling
(See Part 2} and the rules for sampling calls for settlement purposes
generally lead to MTS bookings by Independents of about 90% of billings,
while WATS bookings have increased from about 70% of billings in 1971
to nearly 130% in 1978.

In 1976 there were 1,568 Independent compam‘es.31 Of these, 404
(26%) of the largest settled on the basis of individual cost studies,
booking about $2.6 billion (84%) of total settlements of $3.1 billion.

The remaining 1164 (74%) companies, principally smaller ones, settied
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MTS WATS
Total Booked Rey. Booked Rex. 5.5.5. Rev.
Booked Oparating HT5 as 1 of WATS as % of Special Services as % of
Year Revenue (Ind.) Booked Revenue | Total Booked | Booked Revenue Total Booked Settlements Rev. Total
’ Revenue Revenue

1971 3,322,679 1,381,723 41.6 29,222 .9
1972 3,788,699 1,598,274 42.2 50,217 1.6
1973 4,316,990 1,873,468 43.4 93,727 2.2 76,852 1.8
1974 4,520,000 2,127,917 43.3 124,357 2.5 90,002 1.8
1975 5,500,000 2,385,994 43.4 164,852 3.0 99,786 1.8
1576 6,300,000 2.807.035 44.6 215,459 3.3 108,235 1.7
1977 7,115,600 3,185,761 44.8 219,197 9 129,328 1.8

Booked and Billed Revenues of
Independent Telephone Companies

(a)

Total Bocked Toll Revenue

UEie as % of Total Booked Revenue
1971 42.5
1972 43.8
1973 47.4
1974 47.6
1975 48.2
1976 49.7
1977 50.5

Booked Tol1l Revenues as
Percent of Total Booked Revenue

{b)

Table 2,22

Independent Telephone Companies
Revenues and Settlements

Source

S50
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Booked Revenue as %

Year Billed Revanue Booked Revenue Billed Revenug
1970 1,247,797

1971 1,523,090 1,381,723 90.7

1972 1,780,541 1.558,274 89.8

1873 2,083,178 1,871,468 89.9

1974 2,238,345 2,127,917 9.0

1975 2,622,599 2,385,994 91.0

1976 3,074,292 2,807,035 91.3

1977 3,490,534 3,185,761 91.3

1478 4,050,386 3,1M7,364 91.8

MTS Settlements

(c)
Booked Revenue as 3
Year 8111ed Revenus Boaked Revenue of 8i1led Revenuse
1570 37,373
1971 42,764 29,222 68.3
1972 64,105 60,217 91.9
1973 86,244 93,727 108.7
1974 109,665 124,357 113.4
1975 134,175 163,852 122.1
1976 176,769 215,499 121.9
1977 225,117 279,197 124.0
1978 279,538 356,266 127.4
WATS Settlements
(d)
Interstate State Total
I Schedules:
Average Revenue per Message $1.98 .73 $1.00
Average Settlemant per Message 1.130 .50 W72
Percent Retention B6% iTs 72
Cost Study:
Average Revenue per Message $2.30 % .86 $1.19
Average Settlement per Message 2,04 88 1.15
Percent Retentien 89% 102% a7%

Independent Company Message Toll Business, 1976

(e)

Table 4.22-(c0ntinued)
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using the average schedules, booking about $0.5 billion {16%) of the
total toil settlements.32

Table 4.22{e) illustrates, for MTS settlements, relationships~-
averaged over all Independents--between average revenue per message, an
index of price and traffic patterns, and average settlement per message,
an index of cost per message as derived by appiying 0zark Plan costing
methods in the individual cost study or average settlement schedule deter-
mination processes. The "percent retention" figures break down the aver-
age 91.3% retention figure for MTS (Table 4.22(c)) across jurisdictions
and across settlement methods, 1.e.,across sizes of Independent companies.

As indicated earlier, little absolute significance attaches to
these percentages, since they reflect high variability in billing and
traffic patterns, Thus, for example, the Vista Company's 1976 percentage
retention is about 130%.33 The generally higher retention percentages
for cost-study companies reflect the tendency of these Targer companies,
with Targer than average SLU factors and CSR ratios, to elect this method.
The higher retention percentages for state toll reflect the absence of
an AT&T Long Lines share of costs hence of revenues in the state toll
services as contrasted to the interstate services. Another element may
be a higher cost structure, both in terms of intrinsic characteristics
of Independent franchise territories and plant, and in terms of more re-
cent, hence less depreciated Independent plant as compared to Bell Sys-
tem plant. The generally higher ARPM's for the larger, cost-study com-
panies may reflect state by state rate differentials for state tol11 and
different calling patterns for interstate toll.

The differential between billed and booked revenues creates a net

float in favor of the Independents. The annual difference (Table 4.22
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(c)) for 1976 was under $300 million which, assuming billings spread
across each month and settlements once a month, amounts to a fioat of un-
der $150 million, or less than $100,000 per Independent, on the average.
Unless the incidence of float is above average for the smaller companies,
this does not appear to be a significant factor in the Bell-Independent
relationship.

As Figure 4.34 and Table 4.23 indicate,the magnitude of Inde-
pendent settlement revenues varies greatly across states. Within states,
the proportions of settlements for interstate and state services also
vary sharply from state to state., Comparison with Figure 4.2(n), (o) and
Table 4.4(f) indicates different rankings of these proportions as between
the Bell System and the Independents, with the Independents exhibiting a
dependence for their toll revenues on state tol]l settlements noticeably
greater than the Bell System's dependence on state toll revenues. The
$3.1 billion aggregate toll settlements may be seen in context in Figure
3.1, Box 16.

An increasing proportion of service revenues, of both Bell and
Independent companies, comes from “cil calls--state and interstate--as
shown in Figure 4.35. 1In part this growing proportion indicates the ef-
fects of diverse and changing price and demand patterns as reflected in
the growth of the SLU factor as shown in Figures 3.2, 3.3 and Table 3.24,
In part, it indicates the effects of the Qzark Plan as reflected by the
more rapid growth of the SPF factor as shown in those same figures and
the table. The result is increasing sensitivity to the fate of toil
traffic hence to any vulnerability to change in toll traffic patterns and
revenues.

The sensitivity and whatever vulnerability to change may exist is

only partially indicated by industry averaqges like those in Figure 4.35.
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[ndependeni Toli Settlemenis

$439 million
0

) ' '
ik | “w« Mossochuserts
. 4 . i $0.3 million

Catifarnia
$ 432 million

L M

Colifornia:Massachusetts
146341

Rhode Island and Delowars houe no independent componies

(a)

independent intarstale Toll Satttements
0s % of Total

Nevada :Michigan
304

Rhods Island and Delawore have no indapanden’ companies
{b)

Independent Slale Toll Settiemenis
as % of Totol

Michigan:Nevada
78:1

Rhode Island and Delowors hove no independeni companies

(¢)

Figure 4.34

Independent State-by-State Toll Settlements, 1976

Source557
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As shown by Figure 4.36 the proportions of total toll revenues to total
service revenues range from 20 to 80 percent, although over 90% of the

total toll settlement doilars go to Independents within + 5% of the

Independents’ average dependence on tol? income.34 As indicated in Fig-
ure 3.1, Box 16, about 58% of industry-wide 1976 toll revenues were for
interstate to11 and 42% for state toll, but these proportions range from
74%/26% for the Vista company to 35%/65% for the Continental System.35
State-by-state variability for the Bell System (net of ATAT Long Lines
revenues} is as shown in Figure 4.2(a),(i;,{r),(0) and Table 4.4(c),(f);
for Independents it is as shown in Figure 4.34 and Table 4.23.

Overall dependence on tol1 revenues has become somewhat smaller
for the Bell System than for the Independents (Figure 4.35). Net of
ATAT Long Lines revenues {compare total toll in Table 4.4(b} with Figure
3.1, Boxes 8 and 16), Bell depends on interstate toll revenues for 56%
of its total toll revenues (Table 4.4(f)). The Independents on the average de-
pend on interstate toll revenues for only 42% of their total tol} revenues
(Table 4.22).

Any sensitivity or vulnerability of the Independents to changes 1in
toll revenues is therefore mediated through the Ozark Plan in two distinct
ways: vrevenues derived from interstate services through jurisdictional
separations and, in particular, from non-traffic-sensitive portions of
local plant so separated, affect the lessar, though ronetheless signifi-
cant portion of their toll revenues. The larger portion of their toll
revenues depends on the structure of the Ozark Plan through its use in state
tol1 settlements. The linkage is through the use of the same canvenient
administrative structure for the two lTogically distinct purposes of cost
allocation and revenue sharing described in Section 4-G. Evidently, par-
ticular jurisdictions or companies remote from the average are more sensi-

tive to change and either much less or much more vulnerable to it than
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those near the average.

Table 4.24 summarizes Ozark Plan interstate message cost alloca-
tions for the Bell System and the Independents in 1976. The totals cor-
respond to Figure 3.1, Boxes 10 and 11. Different inferences may be drawn
from looking at different fragrents of these data. The fact that the Ozark
Plan assigns only 21.1% of Independent total costs to interstate services
in contrast to Bell's 24,3% would support an argument that the Inde-
pendents get 13% (24,3 - 21.1/24.3) less than Bell companies. But 21.5%
of the Independents' 54.2% level of non-traffic-sensitive costs or 11.7%
of their total costs get assigned to interstate services, in contrast to
Bell's 20.8% of 47.7% or 9.9% of total costs. This would support an argqu-
ment that the Independents get 18% (11.7-9.9/9.9) more than the Bell com-
panies.

Reconciliation comes from the following interpretation. The Inde-
pendents' greater proportionate investment in Tocal plant accounts for
their greater proportionate level of non-traffic-sensitive costs. By con-
trast,the Bell System's greater proportionate responsibility for interex-
change traffic (including traffic within extended "local" areas) accounts
for their greater share of non-plant-related and of traffic sensitive
costs, hence their greater interstate share of total costs.

Figure 4.37 shows the spread of Independent assignment of non-
traffic-sensitive costs to both interstate and state toll services. As Table
4.24 shows, the average industry assignment to interstate costs is about
20%. Table 4.18 gives us a Bell System median estimate of assignment to
state toll costs of 11%, yielding an estimate of 30% for average industry

assignment of non-traffic-sensitive costs to combined interstate and state toll
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services. Figure 4.37 is derived from a sample of 240 Independents repre-
senting about 80% of settlement dollars. Clearly most of them have toll
assignments significantly ab;ve the industry average, consistent with the
prior observation of Independent dependence on state toll revenues greater
than the Bell System's and with the spread of SLU, CSR and SPF values
shown in Fiqure 4.27 and Figure 4.28.

That the spread is no more extreme than indicated in Figure 4.37
is due to certain self-limiting features of the Ozark Plan. For example,
in Continental’'s Western Colorado region application of the Ozark Plan's
formula to an interstate SLU value of 37% and a state SLU value of 29%,
or 66% SLU-measured toll usage, yields SPF values of 135% and 71% respec-
tively, for a total of 206% toll usage, leaving -106% for local exchange
usage. This the Ozark Plan adjusts for settlement purposes to 85% inter-
state, 0% state and a 15% local residual {Part 3, Source Note S14),

Within these wide variations, the general customer and industry
sensitivity to the allocation of non-traffic sensitive plant related costs
is accounted for by the data in Table 4.25, summarizing data drawn from
lines 1 and 13 of Table 4.24: industrywide, about 60% of plant-related
costs are categorized as non-traffic-sensitive under the 0zark Plan, hence
subject to the politically determined SLU/SPF allocation system.

Sensitivities extend, in varying degrees, to all facets of cost
definitions and allocations, from depreciation charges to tax calcula-
tions and to cost of capitai. For example, in 1978 the Bell System's debt
to equity ratio was 51:49,36 the Independents' 5?:43.37 Section 4-G de-
scribes how total income after taxes is divided by plant investment book
value to obtain a settlement ratio equal to the realized after tax rate

of return on investment. For interstate purposes this rate
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Totai
Independent Bell Industry
$ billion % $ billion € $ billion 4
NTS 31719 67.4 13,722 63.8 *16.901 64.4
Other 1.539 32.6 7.788 36.2 9.327 35.6
Total 4.8 100.0 21.510 100.0 26,228 100.0
(a)
Interstate
Independent Bell Industry
$ billion 4 $ billton ;4 $ billion ;1
NTS 0.684 68.2 2,858 57.9 3.542 59.5
Qther 0.319 31.8 2.082 42.1 2.401 40.4
Total 1.003 100.0 4,940 100.0 5.943 100.0
(b)
Table 4.25

Non-Traffic-Sensitive Portions of

Source

Plant-Related Costs, 1976

{Message Services)

S57
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of return was about 9% in 1976. The settlement ratio or rate of return
so calculated is applied to all settlements, whatever the capital structure
of any particular Independent Company might be, -

The Bell System position on this process is that the cost of capi-
tal is a matter--involving all operations not just joint operations sub-
ject to settlements based on the book value of plant, however financed--
to be dealt with between the Independent and the appropriate regulatory
authority. Some Independents take the position that this fails to recog-
nize properly their higher cost of capital. For other Independents,
notably these financed by low cost loans from the Rural Electrification
Administration, the failure to recognize their lower cost of capital is

advantageous.

[. Rationales for Separations and Settlements Processes

There is no necessary connection between a need to allocate costs
and any of the endless variety of possible processes for doing so. How-
ever, custom, precedent, theory, administrative convenience or muscle mayv
make this or that method more or less attractive or fashicnable for this or
that interest group, constituency or profession. Understanding the rela-
tionship between rationales and satisfaction or discontent with the par-
ticular processes described in Part 3 and the preceding sections of this
part may therefore help illuminate the Tikely consequences of shifts to
other methods on satisfying these rationales or, alternatively, of shifts
in rationales on satisfaction with these methods.

That jurisdictional cost separations processes are needed at all

is rooted in judicial decisions, most notably in the 1930 Smith v. 117i-

nois Bell decision described in Section 3-A. However, the record makes
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it plain that this decision has served more as a rationalization for the
. . 38
specifics of evolving separations processes than as a mandate.

For instance, while the subsequent 1934 Lindheimer v.I11inois

Bell decision gave the "use" criterion greater logical weight than the

prior decision, it also foreclosed any practical price impact of Smith v.

[1Tinois Bell by agreeing that revenues derived from charges for Tocal

service could be allocated to the federal jurisdiction along with the
costs whose allocation was mandated by the prior decision. What this
meant was that all customers paid exactly what they paid before the de-
¢cision, but that a portion of what exchange customers paid for exchange
service was colored federal along with an equal amount of exchange costs.
By the mid-forties, when the separations process as practiced in the
late seventies began to take shape, the courts had explicitly adopted

the pragmatic result-oriented stance enunciated in Federal Power (om-

missien v. Hope National Gas Co. (Part 3, p. 25} in preference to reli-

ance on doctrine or method. The persisting reliance on the "use" cri-
terion in separations processes can hardly be pinned on the courts.

Ner 1s the "use" criterion necessarily consonant with any widely
accepted body of theory. It is not necessarily identical with cost
causation, a respectable concept in many accounting circles. HNor is it
necessarily identical with the value-of-service procedures for transmut-
ing prices into costs that have gained renewed popu1arity among econo-
mists under such labels as Ramsey pricing, inverse-elasticity rule and
the Tlike.

The jurisdictional separations processes as practiced in mid-1979

do allocate monetary costs between the federal and state jurisdictions.
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Since the Lindheimer-sanctioned concomitant allocation of revenues has
long been abandoned, one practical function of the processes has been to
adjust the total revenues permitted to be drawn from consumers using
services classified as belonging to one of these jurisdictions or another
in keeping with evolving perceptions of equity. On the evidence of Part
2-B4 {esp. Table 2.3, 2.4 for business; Fig. 2.13 for Residences}, large busi-
nesses and affluent households are the principal consumers of services
whose costs are allocated to the federal poaol. A1l the traditional pros
and cons of economic efficiency versus equity debates--monetary, ideologi-
cal, etc.; quantitative or qualitative; significant or insignificant--thus
underlie the superficially legalistic and economic technicalities of the
definition of relative federal and state shares of the total telecommuni-

cations cost pool and the choice of that instrument of income transfer in

preference to such alternatives as taxation or subsidy.

Widespread percepticns of toll rate disparities as 1'nequ1‘tab1e39
were among the rationales for pushing increasing shares of costs into the
federal cost-and-revenue pool. But it is evident from Section 4-B that,
after nearly 30 years of formal separations processes, rate and revenue
disparities still remained widespread. The findings of Section 4-F sug-
gest why: a few states, like Pennsylvania, responded to pressures for
toll price equalization by pegging state toll prices to federal prices and
letting exchange service pricing and/or telephone company rates of return
absorb the consequences within 1imits set by political and judicial con-
straints. The majority preferred stabler Tocal price structures and
levels, and letting state toll service prices and/or telephone company
rates of return absorb the consequences. Thus, as of 1971, toll rate

equalization was not, in fact, an actual function of jurisdictional cost
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separations processes., By 1977, following major changes in toll price
structures, toll price level disparities remained as pronounced as ever,
just with, in many cases, the opposite sign (Figures 4.8, 4.9),

What 1linkage there is between jurisdictional separations pro-
cesses and political balances regarding toll and exchange pricing in each
of the states is a consequence of the adoption, at the inception of the
Qzark Plan, of the structure of separations processes to administer the
otherwise logically distinct process of division of to11 revenues among
carriers, especially those between the Bell System and Independents.

As Figure 2.43 indicates, the emergence of formal separations pro-
cesses coincided with a sharp rise in the toll revenues of Independents.
Figure 2.44(d),(h}, together with Figures 3.2, 3.3 and Table 3.24, es-
tablish an evident correlation between changes in "use" definitions and
a steadily increasing toll service share of industry operating costs and
revenues, with a concomitantly decreasing local service share, in a
period when "local areas" were also expanding in size.

Setting aside aggregate economic and political consequences of al-
ternative price structures and levels, including the growing regulatery
scrutiny of service-by-service rates of return, the Bell System is, as a
whole, less affected by relative shares of service revenues than Inde-
pendents. What, for the former, is ultimately a transfer among elements
of the AT&T parent's account books, is, for the latter, an influx of real
dollars in proportions of widely varying importance, as described in Section 4-H.

Unlike the fundamentally governmental jurisdictional separations
process and unlike the government-supervised division of revenues in the
railroad industry, the traditional telecommunications industry's settlements

process is basically a private contractual matter. The contracts, traffic
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agreements, between Bell operating companies and adjacent Independents specify
division of revenues through toll settlements processes along with technical
interconnections, toll operating and other necessary arrangements. Given

1600 Independents to deal with, some measure of uniformity is of evident
administrative value to the Bell System, while the wide territorial, capital
structure and other varjations among Independents (Part 2-D2) make each of

the latter prone to regarding uniformity as unfair. Manageable uniformity
with maneuvering room to accommodate various, changing and conflicting claims
to equity by all contracting parties is therefore essential to any division

of revenues process under these circumstances.

As an approach to division of revenues, the settlements process
as practiced as of early 1980 and described in Section 4-G had the fol-
lowing uniform yet adaptive features. Settlements are paid only for
services provided under uniform statewide price schedules derived as
described in Section 4-F, Settlements are paid to compensate for ex-
penses and taxes as actually incurred by an Independent in furnishing
toll services, not according to some normative specification of allow-
able expense levels. And, for plant allocated to toll services, the
rate of return used to determine that portion of settlement revenues is
the rate of return authorized by regulators for the Bell System opera-
tions in the particular state.

The Tinkage between otherwise unrelated jurisdictional separa-
tions processes and contractual division of revenues thus is the arbi-
trary adoption of the cost definitions accepted for the former to serve

also to determine pro-rata shares in the latter, as described in Section
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4-G. The administrative simplicity of this coupling of methods is evident.
Insofar as equating booked-revenue requirements subject to settle-
ment for interstate toll calls with costs as defined for jurisdictional
separations is concerned, an Independent, the Bell operating company in
a state, the state regulators and all consumers of state {toll or local)
services have an evident commonality of interest vis-a-vis AT&T's Long
Lines Division, federal regulators, and the federal constituency compris-
ing consumers of interstate services: the greater the proportion of costs
hence of revenue requirements that can be ascribed to whatever interstate
toll traffic there is in the franchise area and claimed as booked revenues under
settlement or division of revenues, the less the share that has to be exacted
from users of local and state toll services within the franchise territory.
That the first grouping of interests generally prevailed as of
early 1980 is evident from the cost allocation structure for the non-
traffic-sensitive message service costs {Tables 4.24 and 4.25) subject
to SPF-ing under the Ozark Plan. On this score, the adoption of the
Ozark Plan for both separations and settlements purposes followed the
trends described in Part 3, consistent with uniform nationwide interstate
toll prices and the sharing by Bell companies and Independents alike in
revenues from interstate services., The principal procedural novelty of
the Ozark Plan was the introduction of distance sensitivity into cost
allocations, hence into revenue shares, through the CSR ratio. The CSR
ratio Tends greater weight to numerically less significant calls to longer
distances. In-state interests could agree on putting a greater absolute
revenue burden on out-of-staters and on in-staters dealing with out-of-

staters, the further away, the better. Relative impacts on the states
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differ. As Table 3.13 and Fiqure 3.6 indicate, California's share of
interstate revenues is sharply improved relative to other states while
New Jersey's is sharply diminished by the interstate CSR ratic as applied
in 1976 {Section 3-D5) compared to what it would have been under unal-
loyed-SLU-based allocations.

Although formally described in judicially-targeted terms of de-
terrence to usage, the CSR ratio (Section 3-D4) clearly injects propor-
tionality to prices into the definition of costs. By linking settliements
through distance to price, the Bell System transferred to Independents
incentives to promote long-distance calling, at precisely the time when
Independents--as well as Bell--would have to make investments in changing
switching plant to enable full realization of then incipient nationwide
direct distance dialing.

The combined interstate separations/settlements process thus func-
tioned also as an administrative tool for keeping relative peace in
dividing revenues among the 1600 or soc suppliers of traditional tele-
communications services, with distance (price) sensitivity among the sticks
and carrots available for keeping these muitiple suppliers in technical
and operational harmony.

The adoption of the Ozark framework for state revenue settiements
is also consonant with intrastate balances of interests. By providing
a common framework, it relieved the parties from individual Bell-Inde-
pendent settlement negotiations that, according to accounts of a "19-
year war" over fair shares from 1952 to 1971, had become burdensome for
all concerned. As the first plan tied to a uniform statewide toll price

schedules in every state, it relieved state regulators of the burden of
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reviewing multiple toll tariffs and of the embarrassment of accepting
higher toll tariffs from Independents than Bell, as well as some, but far
from total relief from higher Independent local rates.

Under the Ozark Plan, Independents not adjacent to Bell companies
were brought into the revenue-sharing fold on terms similar to terms of
settiements among adjacent companies under pre-0zark separations/settle-
ments methods, again with usage-sensitivity responsive to Bell concerns
over excessive largesse to Independents: the distance hence price sensi-
tive state CSR ratic can be interpreted as building in some positive in-
centive for Independent development of toll traffic to and from Bell ter-
ritory, since an Independent study area with Tow average length of haul
(ALOH) for its state toll catls, would have claim on a lesser share of
the state revenue pool than one with high ALOH (Section 3-D4). Al-
ternatively, the effect may be couched in terms of cost-cutting incen-
tives: perhaps, said a 1969 Bell study, the factor "should be practically
zero for short haul toll messages in order to stimulate both Bell and In-
dependent telephone companies to find ways of providing better service at
lower system cost for such traffic."40

Although there is, in most states, no actual regulatory cost separa-
tion between state toll and Tocal services {TabTe 4.19, Column 3}, overall
average state revenues derived from the two categories in 1976 amounted to
roughly 30% for toll and 70% for local services (Figure 3.1, Box 15) consistent
with average cost estimates (Tables 3.4, 3.11). To the extent that tota]
costs less interstate and state toll settlement revenues Teave an Inde-

pendent with an imbalance between the residyal costs and the revenues deri-

vable from Tocal services, the Independent retains only options such as
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dealing with the state regulators on rate-of-return for local services,

with REA on reduced cost of capital or with customers on reduced service.
Before the Ozark Plan, Independent local rates tended to be higher than
those of comparable Bell System franchises. Devices Tike the Small Exchange
Factor (Figure 4.33) relieved pressure by decreasing residual costs, hence
more readily permitting adherence to statewide schedules such as illustrated
in Tabie 4.70.

Finally, price sensitivity contributed toward resolving problems,
evident already in 1969, arising from public demands for expansion of local
service into Extended Area Service. Extending local service replaced what
would otherwise have been short haul toll service revenues with lower exchange
revenues and, sometimes, added costs for facilities to meet increased call-
ing. Shifting a greater portion of costs through higher usage factors to
statewide toll revenue settlements alleviated that pressure.

Since further expansion or contraction of EAS remains of prospective im-

portance the fellowing excerpt from a 1969 Bell System report remains time]y:4]

One of the major problems in EAS considerations relates
to service in metropolitan areas wherein the majority of
telephone users are located. Many of these locations have
Independent exchanges which have become a part of the area
and, since the customer recognizes no distinction in re-
sponsibility between serving telephone companies, there
is a demand for an over-all serving arrangement. Where
an EAS arrangement is offered by Bell, pressure on Inde-
pendents to provide the same service is generally over-
powering.,

In considering the establishment of EAS in any given
situation, or the type to be established, examination is
made of: (1) the community of interest; {2) probable cus-
tomer satisfaction with the proposed calling arrangement;
{3) the cost of new circuit facilities required to meet
the stimulated calling volumes; (4} toll revenue loss or
operating savings; and, (5) exchange rates needed to meet
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revenue requirements. These are of major importance to
both Bell and any Independent involved, but the result of
the Independent's economic study of the latter three may
differ substantially from that of Bell in a 1ike situa-
tion.

As a resyult of the structuring of toll settlements be-
tween Bell and Independents, interchanged short-haul
toll, which may represent a large portion of an Inde-
pendent's total toll business, should be compensatory
for the Independent. However, when EAS replaces shart-
haul toll, what could be a saving for Bell may become a
substantial loss to the Independent. Any added facili-
ties required for furnishing the EAS further increases
its exchange revenue requirements,

As stated earlier, most Independent Company exchange
rates are already higher than Bell rates in exchanges
of comparable size. Since an Independent involved in a
potential EAS situation often starts out with a higher
exchange rate than its Bell neighbor, customer attitude
often makes it difficult for it to raise its exchange
rates enough to offset the increase in exchange revenue
requirements caused by possible toll revenue loss and
added EAS facilities.

In reviewing the EAS situation a number of conclusions
are evident:

1. Customer demand for wider calling areas continues
and must be satisfied by both the Bell and Inde-
pendent segments of the industry.

2. Revenue requirements (as reflected in settlements)
attributed to short-haul toll by current separa-
tions procedures make it difficult for an Inde-
pendent to replace short-haul toll with EAS.

3. Independents feel that Bell's use of statewide
exchange rate schedules contribute to the probTem
of rate disparity.

4. Independents feel that, when a savings to Bell re-
sults from the elimination of joint short-hayl toll,
the savings should be shared with them.

Recagnizing the problems confronting the industry relating
to EAS, some recommendations appear in order:

a. We should seek establishment of a method which will
assign a greater value to a minute of tong-haul toll
usage than to a minute of short-haul toll usage. This
would diminish the revenue requirement currently
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attributed to short-haul toll in current settle-
ments,

b. Our methods of settlement for jointly provided EAS
need to be studied...

The writing of those words happened to coincide with the awakening
of fifty-year dormant competition within the telecommunications industry
and between that industry and other compunications industries. Thus, the
politico-economic-technical balances underlying the Ozark Plan began to
shift just as the Ozark Plan was put in place to reflect them. The conse-

quences are addressed in Part 5.
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Appendix
Abbreviations of State Names used in Tables

AL Alabama NE Nebraska

AZ Arizona NV  Nevada

AR Arkansas NH New Hampshire
CA California NJ New Jersey

€0 Colorado NM  New Mexico

CT Connecticut NY New York

DE Delaware NC North Carolina
FL Florida ND North Dakota
GA Georgia OH Ohio

1D Idaho 0K Oklahoma

IL I1linois OR Oregon

IN Indiana PA Pennsylvania
IA Iowa RI Rhode Island
KS Kansas SC South Carolina
KY Kentucky S0 South Dakota
LA Louisiana TN Tennessee

ME Maine TX Texas

MD Maryland UT Utah

MA Massachusetts VT Vermont

MI Michigan VA Virginia

MN Minnesota WA Washington

MS Mississippi WY West Virginia
MO Missouri WI Wisconsin

MT Montana WY Wyoming






