GRADE 9 & 10 – CONTENT STANDARD #1, 3, 7
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Telephone Serviee

This problem gives you the chance to

m show that you understand the differences between three
calling plans for local telephone service

m select appropriate telephone plans for several individuals

m describe the plans using words and graphs

Your telephone co,mpémy offers three calling plans for local telephone service. The
choices differ according to their monthly charges, and the costs of various calls.
The telephone directory provides the following table of information.

Basic Service - Basic Plus Service Unlimited Service
$7.42/month * $15.60/month $21.80/month
In addition to the monthly In addition to the monthly | This plan includes unlimited
rate, all local calls made are rate, certain calls are calling to all Zone 1 and
charged on a per-minute charged on a per-minute Zone 2 exchanges as part of
basis. basis. the monthly rate,
® There is a per-minute m This plan includes :
charge for all calls whose unlimited calling to all This may be the most
amount depends on Zone 1 exchanges, with economical service
whether the call was no additional charge. depending on your
placed to a Zone 1 or - m For calls to Zone 2 calling patterns.
Zone 2 exchange. exchanges, there is
m The per-minute rate for charge of 6.2 cents per-
calls to Zone 1 exchanges ' minute.
is 1.6 cents per minute. This may be the most
m The per-minute rate for economical service
calls to Zone 2 exchanges | depending on your
is 5.5 cents per minute. calling patterns.
This may be the most
economical service
depending on your
calling patterns.

Under some of the plans, the charges depend upon which zone you are calling.
Zone 1 includes the towns closest to you, while some more distant towns are
designated as Zone 2. Here is a list of the towns included in each zone.

Zone 1 Exchanges Zone 2 Exchanges
Caldwell, Essex Fells, Glen Ridge, Montclair, Bloomfield, Livingston, Millburn,
Roseland, Verona, West Orange Newark, Orange, South Orange
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1. Which kind of local telephone service would you recommend for each of these
residents of your home town? Give the reasons behind your advice. If you would
need to know more information before making your recommendation, explain
which additional things you would like to know.

Andy: “I keep careful track of my calls because I'm interested in saving money.
Last month I made 67 calls within Zone 1, totaling 10 hours and 40
minutes, and 21 calls within Zone 2, totaling 90 minutes.”

Barbara:  “I talk on the phone for an average of 20 minutes per day. Usually when
I get home at night, I call up my two best friends, who live in Roseland
and Millburn.”.

Chris: “My parents are always telling me to get off the phone. I like to talk to all
of my friends from Verona High School. I don’t think they ever call
anyone outside of town because I never give them the chance.”

Douglas:  “I run a business from my home. I spend about 20 minutes per day on
the phone with clients.”

Eleanor:  “I don’t really make very many calls. I have to talk to people all day at
work. When I get home, I like my privacy, but I do need to order Chinese
food once in a while. On Sundays I call my mother in Millburn.”

Francisco: “I just moved here from South Orange. I always keep in touch with my
friends there, talking about a half-hour most nights. I don'’t really know
anyone here in town.”

. You receive a call from a disappointed Francisco: “I don’t understand. I switched

my plan from Basic to Basic Plus. I thought I would save money because I make lots
of calls. I just got my new bill, and not only is there an increased monthly charge,
but my per-call charges have actually increased. My bill went from $60 up to $70!”
Explain to Francisco the reason for this unexpected increase.

. Prepare a consumers’ guide that discusses the advantages and disadvantages of the

three calling plans. Be sure to include the following elements:

m A graph that shows the cost of each of the three plans as a function of the
amount of calling time, assuming that all calls are made in Zone 1. Give an
interpretation of this graph that would help someone who calls only Zone 1
choose the least costly plan.

m A graph that shows the cost of each of the three plans as a function of the
amount of calling time, assuming that all calls are made in Zone 2. Give an
interpretation of this graph that would help someone who calls only Zone 2
choose the least costly plan.

m A general description of what kinds of telephone users would benefit from
choosing each of the three plans. Be sure to include people who call both zones.
Give as many specific details as possible (for instance, the calling levels at which
there is a change in the choice of the best plan).
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A Sample Solution

1. The cost of Andy’s calls under each plan are easily calculated. Basic Plus
Service holds a very small edge over Unlimited Service as the most
economical service for him, based on his description of his phone use
last month.,

Barbara seems to make substantial calls to both zones. If we assume that
her calling is about evenly split between the zones (about 300 minutes to
Zone 1 and 300 minutes to Zone 2), then the Unlimited Service is the
best plan by far. Even a very rough estimate would show that either
measured plan would cost substantially more.

Chris makes all of her calls in Zone 1, so she has no need for the
unmeasured Zone 2 calling that distinguishes Unlimited from Basic Plus.
Basic Plus would be the best for her.

Douglas hasn't provided enough information about the location of his
clients to allow a definitive recommendation. If his customer base is
fairly local (in Zone 1), then Basic Plus might suffice. But if his calls are
split between the zones, then he would be much better off with
Unlimited.

Eleanor doesn't seem to make very many calls of any sort, so the Basic
service, even with the per-minute charges, is probably still the best for
her.

Francisco makes lots of calls to Zone 2. Any measured calling plan would

be very expensive for him, so he should certainly choose the Unlimited
plan,

2. Basic Plus’s larger monthly fee (compared to Basic) buys unlimited
calling to Zone 1, but Basic Plus actually carries a higher per-minute
charge for Zone 2 (6.2 cents/minute versus 5.5 cents/minute under the
Basic plan). Since Francisco generally calls Zone 2, he is now paying both
a.larger monthly fee and a higher rate for calls. For him, Basic Plus is the
worst of the plans. Even going back to Basic would be better, but his best
choice is Unlimited.
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3. The cases where calls are made to a single zone are easily analyzed. First
suppose that all calls are made to Zone 1. The graph for Basic Service is
linear, beginning at the point (0 minutes, $7.42), with a slope of
$0.016/minute.

This plan is the best choice for a small amount of calling, but with heavy
use—beyond 511 minutes per month, $15.60—the Basic Plus plan
becomes preferable. It is not advisable to choose Unlimited Service if
only making Zone 1 calls.
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Now consider the case that all calls are made to Zone 2. In this instance,
Basic Service is always better than Basic Plus (see question 2). The graph for
Basic Service is linear, beginning at (0 minutes, $7.42), with a slope of
$0.055/minute. Beyond 261 minutes of use—the point (261, $21.78)—the
fixed rate of $21.80 for the Unlimited Service becomes a better deal.
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Comparisons for people calling both zones are somewhat more delicate.
Basic Service is always the best for a small volume of calls to either zone.
Anyone with a heavy volume of Zone 2 calls (over about 250 minutes)
should choose Unlimited Service. For people who spend a lot of time (over
about 500 minutes) on the phone to Zone 1 but not to Zone 2, Basic Plus
may be the best choice (the strange disincentive noted in question 2
involving Zone 2 calls isn't important if one seldom calls this zone). For an
evenly-split mixture of Zone 1 and Zone 2 calls, Basic is best for a small
volume, Basic Plus is best for a moderate volume, and Unlimited is best fora
large volume. The student should develop these comparisons, giving specific
quantitative details where appropriate.
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