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e .+ . By participating 4in these class activities, students
will acquire mathematical skills and at the same time learn about
aging. Topics related to aging are often quantitative, and therefore,
subject to mathematical analysis and procedures.' The activities,
which contain teacher suggestions and all student handouts, deal with
seven topics. In the first activity, "Graying of 2merica," students -
" extract data from a graph of U.S. population ,growth to solve problems
whidl, illustrate changes in thé age structure of society as they and
their parents grow older. "Life Ezpectancy" is the topic.of the
second activity. Students use aétuarial data.to compute the )
probability of surviving a givén number of years beyond a certain ,
age. In-the third activity, "Compound Interest and Population .
Growth," students gain jhsight into population growth by working
through a problem invglling compound interest and then applying the
same mathematical con S$\to .a problem involving birthrates “4nd
deathrates. The /fourth agtivity deals with*‘"Changing Age .Structure
and Implications." Using bar graphs and mathematical skills, students
estimate by age groups the proportion of people in society who are )
economically ‘productive compared.to those who are primarily consumers
of goods and servicés, The last three activities deal with social .
security. Students complute the amount a typical worker can expect to
"pay into social security and the amount 'he or she can expect to
receive during retirement. They ,also write a computer- program to &
estimate 1978 revenués and expenditures. (Author/RM) X :
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The J;each1ng of mathematics is generally aimed at’ helping students

understand mathematical concepts and procedures and developing skills they
can use to solve problems. Because the emphasis is on process,. the specific
content of problems is ususally incidental. Students can be taught concepts
and skills relat1ng to fractions whether the prob]em cdN1s for dividing a
cake into serv ngs, dividing a dollar into coins, or establishing voting
districts according to populatjon. To put it another way, once the-skills
for uging fractions have been mastered they can b; used by a< caterer, a.

~cashier, a politician or anyone else who has the ‘need to divide anyth1ng
into equ1va1ent parts. Since the content of mathematical problems is secon-
dary to process, amy subject which is quant1tat1ve in nature can serve as a
focus for mathemat1cs instruction.

» v

Topics related to aging,are often quantitative, and thepefore subject
to mathematical analysis and procedures. Such matters as, 14fe expectancy,
changing age distribution bf the,SOC1ety and financing of pension programs
are ‘just. a few of the many age- -rélated topics that are mathematical' in
nature. These arg among the topics dealt with in the seven math activities
of this unit.

[
-

-

The activities are not 1ntended to comprise a g;n le unit. Each activ-
ity may te used independently. The activities are de igned for use .n " &he
context of different courses with students of vary1ng levels of mathematical
understand1ng and skill. Any teacher considering using this material should
review the table below. The-teacher should also closely examine the lessons
to determjne which activities are most suitable for the specific course and
types of students. involved. Together the activities involve a wide var1ety ,
of concepts and.skills, and they deal with a variety of jssues related to

*aging. . - -~

-

ACTIVITY  CONTENT RELATED TO AGING - MATH SKILLS

o

¢ ', R ! ' H
1™ GRAYING OF AMERICA  Changing age structure, Interpret graph, use cal--

] 4mpact on society culator for percentage
. v problems : -
2. LIFE-EXPECTANCY Changing'life g&pectancy Use actuarial data, com-
at different ages - pute mean,‘-and standard
- . * . . . deyiation on normal dis- '
’ - . tribution curves
i 3




ACTIVITY : CONTENT RELATE[ TO AGING
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Thus students can ngt only increase the1r math sk111s
of these skil¥6 to real life 1ssues :

2
-
' M *
‘ .
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MATH SKILLS

'COMPOUND-INTEREST . Abp1ication of conceptg ‘ Compute interest &and

AND POPULATION learned in computing# - . birth- and deathrates
GROWTH _ tompound interest-rate using log tables, pocket
to b1rth and deathrates calculators or a computer
CHANGING AGE Effects of changing age Use bar grgphs, compute
STRUCTURE AND structure.on the. economy . ratios
IMPLICATIONS and. Social Security . '
' ‘ . System A
SOCIAL SECURITY - Social.-Security System ~ Compute add1t1ok sub-'
AND .YOU and what a.worker pays - traction, mu1t7p1ﬁcat10n
in and gets : and d1v1s1on ‘ L
ESTIMATING SOCIAL * Social Security System Integpret graph, compute
SECURITVEXPENDI-  and compute rising - advanced multiplication
TURES * Social Secur1ty expend1- - \
. tures
. . . — % : : >
CAM WE AFFORD Difficu1ties faced by Write computer program to
SOCIAL SECURITY? Social -Security because. estiimate 1978 revenues-
. ) of demographic and - | and expenditures ,

Teach1ng these lessons involves discussing the *1ssues invo]ved, not
simply learning & e/mathemat1ca1 procedures for analyzing the problems.

but see the relevance

o
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@ - ACTINITY t: GRAVING OF AMERICA - .
Overview: Y : ’ | s

¢ 'Working from awgraph :of United States population growth, students

. extract the necessary data to solve problems which illustrate changes in the
dge structure of society qé they and their parents grow“older. iscussion
of the problems emphasizes the impact of the changind agé structure on
society now and in the future. ) : : ’

——

3

Objectives: - . ) . '
7%- . i ‘ . . . 4. - }
- * At the conclusion of -this activity students will be better able to~ ,

\ "+ 1. Interpret & graph and extract dat? needed to solve mathemati-
’ cal prqblems. . (- r' :

+

2. Solve mathematical prbblems ifvolving advanced skills. of
addition, subtraction, multiplication and division.

3. Use a calculator to solve pePcentage problems. ' . S

. . 4. Describe specffic changes taking place in the age é%ructurg' )
.“ of society. ( o - ,[
i " - 5. Identify specific.ways' in which changfhg'age,structure may ,
p influence society during their 1ifetimes.
- \

- Materials needed: ‘ B

* . ¥

. \‘For each student:

a. Handout #1-1: "U.S. Population Over and Under Agg; y
Sixty-five, 1880 Through 1970 and Projected to 2030"

b. Handout.#1-2: "Where Have All the Babies Gone?"
\  ¢. Handout #1-3: "Population Groqtﬁ Assignﬁeﬁt"

. d. Calculators ,

’ for'phe teacher: . ’, » ‘ 3//
a. 'Transparen&y copy of Handout #1-1 - ,
b. Overhead projector and screen' '
. Iy
- \ ! ’
¥ . - . 1«1 - 5
Q -




Advance preparat1on

Hake'cop1es of Handouts #1 1 1-2 ahd 1»%/for each student.

v

Make - transparency copy of Handout #1-1.

X
Set up overhead tranSparency machine and screen (both Day 1 and 2)

* ]

Est}mated teach1ng time:

2 class per1ods

Gujdéiines,-day 1: : ' B o
~ .7 /s

l. Distribute copies of Handout #1-1, "B+ _Population Over and b

- Under Age Sixty- fnve -, to all students :

2. Project transparency copy of‘Handdut #1-1. ,
[ K hid ' -/ ‘ -
3. To check students' understanding of the graph, ask 1nd1v1dua1
students to answer the following questions:

a. #hat was the total popu]at1on pf the U.S. in 1880, 19fb€bﬁd
19752 . , ) . '
Approz:imately 55 million; 127 million; 313 million. T
\ e b
, . b. How guch is the under sixty-five population expected to gr
‘ between.1970 anH 20007 : y
' v .
. . From approximately 185 *million tp238 mzllwn, a growth of
RN about 53 mllwn, ' ) ‘
- - ‘% oL 1
~
. ‘C. How much 1s the over sixty-five .population expected to grow

\3

3, ~ between 2000 and 2030?
N, kﬂ .
From appro.rmately 30 million to 45 mzZan a growth of
&about 15 mZan, in spite of general decline - of  total
éyopulatwn in the same’ period. ' C

. i ‘ r .
4. In ordér‘to be sure that al}l students. know how to read\the -

graph; take time to explain, or -have students exp1a1n how
. each answer to the above questions was obtained. -
A ] . . ‘
LI " "..
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4

Guidelines,

Ask students what, wiil happen to- the average age’ of the u. S
populat1an between 1880 and 2030. .

As the percentage of older people’ -anreases., the average age
of the populatwn mlf inereasge. } _
Distribute cop1?s of Handout #1-2 , "Where Have A1l the Babies
Gone?" " Students should read the handout and discuss ‘briefly
the question at the end. . . .Y

Bistribute copies of Handout #i 3,

“Population Growth A551gn-
ment," :

and have " students 1nd1vidua11y solve' the- prob1ems

CoTlect the completped assignments. .

el " .
- . 1

day“2:

»

g
10.

™ Answers:

Project the transparency copy of Handout #1-1.
Demonstrate, or ask.individqal'students to demonstrate,

questions for students who don't understapd the process.
. . » e f ?

L
? * L] L ‘

s
-

4. Totul approzimate population of the U.S.

262 millio¥

2005: .
260 million ° . " .

2030+

s ~

! ’ .,

b. Fstimated population over;'si:bty—fiéq .

2005- 30 million .
' " 2030: 45 million - e
[} ) R
. C. Percentage of papulatwn over 8wty-fwe -
P! e : R
edps: 30 - 11.1% .«
B ? 262 N .
./ ’ ) Ly s,
2030- %5 _=17.1% . . .
260° ‘ .
v -
. ‘
./ N
N ) -— b
S

how - .
¢ to solve the problems on Handout #1-3, taking time to answer :

.

e

$
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I1. Ask the students: ' How might the "GrPaying of América" affect
the future of sotiety in terms of each of the following
areas? (It is.not necessary to try +to identify all the

, implications, but simply to help students see that there will
be.many implications that .might affect them.)
P . t i 4 T s ' -, .
. a.- Employment -
. ’ , - 4.
- ' - Unless people work langer, there will be fewer workdns *.a

to supply society's needs. This could mean a. decrease in
unemployment ,and, higher wages because of a scarcity of
workers. Howevenr, thie could also increase inflation.

b. Retirement and pensions

Kith .more retired people. the totaly outlay for pensiopns
and other retirement benefits will increase while there
will be fewer workers paying into retirement systems.
This could put a~strain on Social Security and other
. penston programs. - ‘ .,

-

C.- Advertising and marketing'.

Industry and ‘business will Jhave to shift toward produc-
"7 tion of goods and.jservices to meet the-wants and needs of
) olden people'arl{ rédiice production of goods for the
) \ young.: Specific les, such as baby foods, children's )
clothing, toys or motorecycles will help students to visu- .
alize the kinds of adjustments that might have to be

.
made. ~ .
- . - -

.d. Government* - o

?
-

Politicians will probably respond to a growing congti-
tuency of older pedple by éxpanding programs and services
to older people. With relatively fewer children of
school age, the proportion of tax money devoted to public
education and- other services for yputh may decline as
programs f‘or; older people expand. ' . '

-~




- . L - o ’ : N
N +~ . o ™ . -
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Handput #1-2: Where Have A1l the Babies Gone? =

‘ ' . K

/.
T

When George Washington’ was President in the 1ate 17008 the average

person 1n the United States wai 'sixteen years old. There. were several

reasons for.such a young popu]at1on Most 1mm1grants to Amer1ca tended to .

-

be‘younger people. Life expectancy was much Tower than it 1s today, and - .

fam1l1es genera]]y were 1arger ' |

- . [
»

+

b *
' . L.

Since the eighteénth‘centUry,-the’trend has been toward fewer births '

~and 1on§er life expectancy. Thus by*.the middle 1970s, 'the average age of

o - !

Amer1cans Jhad climbed to about th1rty, and 1t is expected to cont1nue ‘to

-

c11mb in the decades ahead. Through the n1neteenth and twentieth centur1es

t

the birthrate has beeﬁ in constant decline except for one important break in
the pattern “In the years foT]ow1ng world War Il (the late 1940s and 19505)
large fam111es oncé agaﬁn became popu]ar and the b1rthrate climbed sharp]y

aa e

This "baby boom produced a bu]ge in the age structure of society- wh1ch is

+

st111 affecting us™and w11] continue to do S0 for many years to come.

. Yesterday's hbaby'boom“ has now become a Sulge,fn the proportion of
young adults and midd]e-aged people. Soon after the turn of the cenjury the”
v .

"baby boom will becgme a "senior boom" as the babies ofi the 1940s and 1950s

become the elders of tpmorrow \Current]y the birthrate is again declining ; '
. - ) ’ v
* :
. " . ) A
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and hfe expectancy continues to® chmb as more med1ca1 advances are madec
, ? 3 L]
IAs a sqc1ety, and as andw1d\a1s we are becomxng older as we move toward j
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K Using the graph,- Handout #1-1, "U.S. Population Over and ‘Uhd& Age, .
S Sxxty~f1ve,' so]ve the foHowmg problems: . . : P “
. L e P R - . * ’ ’ . . N
R 2 1. Estimate the total popu]atwn of ‘the U.S. for the years 2005  °
’ ﬁ\ - and 2030 - 2
4 . . - .
i | - . 2. Estimate the popu]atwn over age gxtyﬁ’we for the years
; 2005 and 2030. - v
# . . . .
. 3. Calculate the percent of populatwn over s1xty -five -for the
, years 2005 and 2030. S - €% "
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ACTNIT‘V 2 LH—€ €xpecmncv 4 N

Overview . T .. ,47\

- -

- - ’ ) -” v ' ' ‘.
&

.given number of years beyond a cegtai - They compute the meaﬁ’and
standard"deviations of the distribdtion of a life expectancy curve. Then
® they use tHese deviations tp ¢ mput the.probability that’each member of a
married couple will survive a numbnr .of years beyond their. seventieth

ity a]so 111hstrates that women in general live longer than men’and that

e

N
.
) . .
" 1]

Objectives: ’

' soc1ety Ve , : —

At the conclusion of this activ{fy students will be better able to:,

1. Solve problems involying Statisticat dafa, distribution
curves and statxst1ca] dev1at1ons '

2. Exp]ain how ana]ys1s of stat1st1ca1 data or e expectancy
can be used in planning for the future. '

37 Expiain how “1ife expectancy for.subgroups changes with age. .

L7 ’

4., - Descr1be social problems that exist now or may develop.in the
future as a result of the-~differences in Tife expectancy for

N - males and females- e .
( ' ' * . ~
» -
Materials Ineeded: / ) \
For each student: . -l

4

- d. Handout #2-1: "Expectat1on 'of L1fe/at Various "Ages in the
. . United Stqtes (1974 data)"
4 b.  Handout #2-2: "Life Expectancy -Worksheet”

"¢ Normal distribution table . ) ‘ j>

StudEnf% use actuaria] data to com e the probab111ty of surV1¢1ng a -

“birthday. ‘3 The, activity prov1des expenJence tn working with, statistical -
data, ‘a ‘normal distribution.curve, mean and standard dev1ations nThe activ—.

" this imbalance- of  the-sexes poses .tertain prob]ems for older people and for .

N



Advance preparation:

Yoy

Make copies of Handouts #2-1 and #2 2 for each student {

5§§;imaced teaching time: ’ . ‘ : R

2 class periods ' : ,

- . » . .‘ - P 4 !
.« Guidelines, day 1 . /’jj} * ‘ R

' 1. Write the fo119w1ng terms on the chalkboard and def1ne them
9 \ for students. . ,
\ : .

, -a. Life span: the avemge length of life. for a gwen
. " species (for example, ninety days for house flies,

twelve to fourteen years for dogs, seventy ‘years for
elephanta) : . .

b.« Longevity: actual length of ant individual Z‘Lfe (term
implies long lifel. .
¢

y C. Life ezpectan’cy the average age to which a'particular
‘% category of perZe can.be expected to live. For example
_ ? newborn males in 1974 had a life expectancy of 68.2 years
- while newborn females had a Llife expectancy of 75. 9

e " years.' L'Lfe expectancy can algo be stated as the “nymbe;
i of remaining years a person may be expected to live. A
] forty-year-old man- may be expected to live 32.2 more
_— years.. A forty-year-old woman may be expected to live
38.5 fnore years ~

*

2. Explain that, in a sense, life expectancy increases$ as peop]e
grow older. For examp]e" seventy-year-old men in ‘1974 had’
" already: 1ived beyond the average 1ife expectancy for males: of
~their generatiom, yet having survived that ‘long they cgu]d .
expect to live an average of 10.7 more years. Similarly,
seventy-year<old women in 1974 could expect to 1live an
average of 13.9 more years. . - ‘“

- . . >
3. Ask students to identify- other ways of categorizing people
besides male and female for-which it might be possible to:
establish different statistical averages: for 1ife.expectancy.
Facters might include: .
a. race or ethrnieity: . Many ractal and ethnic mnomtws
* shave ghorter life ezpectancy than the American population
as .a whole, including Blacks, Chicanos and Nativé

. Americans. -

—




T ,b J{cupatwn Parmers generally live longer than factory
. wprkers B t .

v o ‘c'."‘ health habits:  Smokers, people who ovepeat and ‘heavy
S dmnker's all have Lower average life expectancies. :

R
- A‘\\ d.: 1yec‘zr' of birth: Life expectancy for people born in 1900

o . was only about forty-seven years, byt—the averagé baby .
( ",y borm today can: be expected to livd more than seventy

ars . SRR

"ﬂb,,f'Ask how statistical information about 1ife expectancy for ‘
various subgroups might be useful and £0. whom. -
Life' imsurance compariies need this information . to set
prfiums a(zd anticipate future payments of benefits. This
tnformatwn 1§ algg ueeded by private industries for planning
pension’ programs and by government in planning for social

X L(—}ecumty and services for older persons.
a , ' :
T Distriffite ,copies of Handout #2-1: "Expectation of: ‘Life at

Ages in 'ghe United States (1974 data) " and’ Handout
"Life Expectancy worksheet, : '

.

out #2-1 and that they understand the problems they .are t
. S0 on the worksheet.

(N_p.te that this ass1gnment assumes that students have*’the
) necessary skills for working out solutions to the problems.
* If not further qnstruction is needed.)

6:} Cbeci to see 1hat ail students understand the table vn Hand-_

{
H

}
7. R Have students work through the problem 1r{d1v1duaHy If done
.in class, provide help needed, . and collect the completed
‘ ;ass'ignments “If done hdmework, set a daté for assignments
~ "to be turned in. ‘ - .

TSN

Guidelines’ day 2:

8. . After assignments have been collected, demonstrate the
,following solutions on the chalkboard taking time to answer

questions and explain the processes.
~ : Py . ' N\
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- Solutions to worksheet problems: .. )
“ . . )»4 k] . . ’ ’ "
" 1a. &Sev'en?:y-ryear-old man's expectancy distribution. ' R, |
tY; ) ettt .
. ” l ‘ -
GV 4 ) .
) o .
s 70 I 71+——1.56 00— . AN
© B area 049 o Y '
¢ N ’ {
Use table to 'compute mean fe 70 +10.7 = 80.7 years
To compute standard. deviation:
'“ (1) -Draw normal purve.(gs above). ) _ '
~ g . . ~ N - -
} ' (2) Mark off B area of .049 at far left to indicate one tail
" < of the distribution, from age 70 to 71. From normal . :
TG probabzlcty table, Z for B area of .049 18 1.55. L : .
DI o N P
R (3) Label mean 80.7. / N . [ '
L s .
. R N e
' "(4) Using Novmal Distribution Table 7 values ’
‘. a . ﬂ
( é - - ‘
P -z . . ‘
) i - -, . .
05 - 0049 = 0451 - - s
- . . . . v
'\‘ Book up Z value for . 1 =1. 655 —_— o
' This gives the number of standard deviations fronr
. age 71 to 80.7 (mean). L
; 1_.55,, =10.7 - 10r'9.7
S i

=35, 86 years

. N
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E 3

roem e s

.
Ry

v 70 4 71&—1.650— 1

- -~

.B area = 047

Mean: ) = 70 +.13.9 = 83.9 years .« . B
i . | .
Standard deviatian: , ; .

(1) "Draw normal curve (as above) .

%
(2), Mark off B drea of .047 at far left to zndwate

distribution from 70 to 71. - :
- M é N ’ . ) -
(3) " Label mean 83.9° -

o . ¢ ”
*(4) Using Normal Distribution Table Z values

5 - 047 = .453% ‘ -,
2 for .453 = 1.675 .
1.675 & = 13.9 ~ 1 = 12.9

g =12.9 = 7.701 years‘ /

Al Ff
For a seventy-five~year-old man:’

72 = .80.7-75 "
© 6.26 or Z =91, this Z gorresponds to a B

area of . .- So probabzlity a man is alive at seventy-
\\ five = .8186
. Por a seventy-five-year-old woman: © o,

"7z = 83.9-75 - . - ‘
7.82 or 2 =1.14, thig & correspondence to a B

area of .1271. So probability woman is alive at seventy-
f‘bt)é .8729 . : ’ 5

Probabzltty that both are alwe at 8eventy-pr 18
(.81868) (.8729) = .716

b ]

»




2b.

.become widows.

Probability that woman is.alive and husband is dead when woman ig
seventy-five =.(.8729) (1-.6186)~= (.8729) (.1814) = .158

Ask students what'bracticai implitations*they see for inc}ividuza1s
and for societ_y in the solutions to these abstract probiems.

Studenta 8hould r«lacogmze the extpeme imbalance of females to
males in the population of elderly people. ™ Many oq\der widows have
traditionally depended heavily on their husbands for financial
support.. The current movément toward equal rights for women and
the entry of more wopefi into full-time careers may change the pat- .
term ip.years to come. Until now,, however, the paid work force.
has beer male dominated, and Socwl Security and retirement bene-
fits have been linkéd to the husband's earnings r&thgr than the
wife's. It is not uncommon for @ woman to find herself without
any regular financial suppart after her husband's death except,
perhaps, for a small monthly Social Security benefit check. ' The
hypothetical problem asgigned to students (Handout #2-2, Question
2¥ assumes that the husband and wifle were the same Tage when they
married. Stidents may guggest that the problem of widoyhood could
be allethed if women married younger men. This hypothetical way
out may seem workable in the classrdom, but in fact our soctiety
operates, in the-’opposite direction. On the average,” men marry
women who are about three years younger. Since women outlive men
by an average of aeven yéars, thig means that women who marry and
gtay married to the ‘same man can expect to be widpws for an aver-
* agée of ten yéars. Statwtwally, three out of four such wives

4’ “ .
‘ !
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i 3 , ‘
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Handout #2- 1 ~ EXpectat‘ion of Life at Various Ages in+the United States
11974 datak
. ~ ' )‘
’ v » . '
‘ From the National Center for Health Statistics: .
o ) . Expéctation ‘, . ,"‘7
‘ Age ' : Males Females o /
' . - ’ . A J . ~.
0 68.2 ‘ 75.9 ‘
' / X - .
20 50.4 - 57.5
3 1 . .
p . 40 - . . 32.2 - 38.5 ) . /
45" . 27.9 ; 33.9 .
. . . - -
, 50- " . 23.8 d . 29.5 / N
, . < ) ' ° . {
B 55 ’ 19.9 25.3 - / ’
’ ‘ s
. . 60 16.5 _ 21.3 ! —
' . 65 - . . 13,4 _ 1}5 ' ’
1 ) - e T . " ! T f: 7/ ) (;
- + 210 : 10.7 . 13.9° \/ R
hd R t . ’ ﬁ ./ )
Definition® Expectation is the average number of years of life refnaining.
» ‘s . . - . ) ' \
- "\ . . M
> Information from the John Hancock -Insurance Company: . v
‘ t 1 \ EE ) "
\ /" Q > .
1. "A seventy-year-old man has a*.951 probab1hty of 11v1ng at least /
one add1t1ona1 year ~
2 A seventy-year-old woman has a .953 probab1hy of ]qvmg at least \,
(one addr‘twna] year _/\ -
T ) ‘ ‘ J
. e R r -
) ’ . - e . . - ’
TEACHING AND [ Co, e .
LEARNING ‘ o o) - . . -
r/ ABOUT AGING ) VAR .
€% McCARTHY-TOWNE SCHOOL. ACTOM, M4 O1720 (617) 263473
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Hihdout #2-2: Life Expectancy Worksheet " B ' W :

Y ; s ,
* * L4
- k! .

: - Y o
1. Using the information provided in, the table on Hdndout #6-1, compute-the
mean (/) and standard deviationg ( ’o')rfor the expectancy distributions
. ‘for (a) seventy-year-old men and {b) "seventy-year-old women. * Assume
that 1ife expectancy is normally distributed. ) ‘ -

[— - ' ‘
.

\" ) .
s f ~ \
Tty S :
-
% )& k
2. a. Calculate the probability that a seventy-year-old man and Jhis
¢ seventy-year-old wife will both ¢elebrate their seventy-fifth birth-
days. ~ : T,
e .\
[ -

>

-7 ﬁ P * . ' ‘
/b. Calculaté the probability that the woman Will be a widow when she is
seventy'-fiv’e.- - "o :

—
1

‘N.
N . .
f{ . y .
. S——r (« .
! ,
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® - ACTINITY:3: COMPOUND INTEREST .
7/ AND POPULATION GROWTH..

y
Overview: ;o=

4

-

[

* Students gain- insight “into population growth by Jggrk¥ng through 3
problem involving compound:interest and then applying the same mathematical
concepts *to a problem involving birthrates -and deathrates. \ggrst the stu-
dents analyze a table of savings showing the annual growth over five years
of compounding interest at a given rate, using pocket calculators or loga-
-rithm tables. -(The ‘problem may also be done using a digital computer.)

. wThey then construct a similar table for -estimating populazion growth and
' rate of popul&tion growth for.a given number of years. . , .

. 7 X Co
Objectives:
At the conclusion of this activity students will be better, able to:

¢ .

. 1. Solve complex problems invalving compounding growth. ' ~
, 2. ransfer advanced mathematical concepts .and skills.from one
. of problem to another. ) '

' .. 3. Explain how knowledge of birthrates -and deathrates can be ‘
» . . _used to predict future population.

‘Materials needed: ) . ‘ ‘ .

%

For each student:
a. Handout #3-1: "Computing Compouhd Interest" |,
" b. , Calculators for logarithm tibles - .

> - . For the teacger: ' ’ ;

»

a.’ Transparepcy #3-1, "Computing Compound-Interest" \

b.  Transparency #3-2, "U.S. Population: Two- vs. Three-Child

. Faqi]x o - - | * .-
. c.- Transparency #3-3, "World Birth and Death Rates (Estimated)"
d. Overhead projeciar and screen
\‘ s R -
R2n
\ ‘ 3-1 .
SR ¢ " -
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" Advande preparation: ( ~

Prepare copies of Trdnsparencies #3-1,.#3-2 and #3-3. . ~/

an " Make copies of Handout #3-1 for each student. o -
. . . : +

JSet up overlread projector and screen for days ore and two.\

‘( ) . N ' ! .
Estimated teaching time: . ' _ -
’ 2 class periods * . s o AN

. . .
- . ,
= '3 . ‘ .
B

.Guidelines, day 1; .
* ’, )

1:‘ PrOJect Transparency #3-1 and d1str1bute copies: of Handout
#3-1 to aH students. .

2. Review the ¢ mputat1ons in Part A of Handout #3= 1 if us1ng
calculators, ¢r Part B™9f using logarithm tables. (If using
a digital computer -a program weuld have to be developed. )

3. Ask students to identify the three essent1a1 factors [that -
.must -be known 4n order to solve this type of problem in olv-

. ing cempound drowth. “HWrite €& factors on the chalkboard. )
v The factors, involved are: {
’ : :
a. [The original amount (inithis case the omlginal‘agount of
prineipal) : :
{ ¥ ’
f. . b. The rate at which growtk occurs (in this case compound -
- interest rate) . - , ’
. - : - - s & -
e . . € The number of compounding periods . } *

4, Project Transparency #3-2, "U.S. Population: Two- vs. Three-
Child Family." Ask whether .the same three factors can be
applied to a prob]em M\prosectmg popu]atw“n growth. = - :

Students should be able to recogmze that the graph leue-
trates the sdme factors: .

+ The original amount (popuZatwn in 1870),

b. The rate at which growth occurs (illustrated by the :
" eurves for two-. and three-child families), and ' '

C. The number of compoundmg pemode (in this case the .
decades from 1870 to 2070). )

< Ly . ‘ - .
N ' 3-2 . .
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5. “Ask whether it is possible from this graph (an ‘exponential
. clirve obtained at constant growth rate) to obtain the. actual
! growth rates for two- and three-phﬂd families. , - .

The actual growth rate can be - obtained from this graph,
sifice both changes in the mprtality.and immigration rates
. were taken into account. ) i

» L ~

, 6. Ask students to estimate what -the population will be when
# they reach’ age forty, then aggssixty-five, according to two-
. child family and three-child family rates of growth. Students
should locate these points on the graph and report back to

the class. , ! - . : +
. Students should recognize thdat future population will depemd -
. \ . heavily on the. gize of families. An aperage inerease of> ohe °
.+, child pén family will drgstically change the population of

oM the sUnited States within their own lifetimes. It might be
" noted ' that .in recent years the birthrate has been declining
and that the United States has been moving closer to the two-
- . child family rate, but theré is no assurance that this will

‘econtinue. ’ o9

7. Hold an open discussiom on the difference it might make. to

the United States (and to the students personaltly) if we

. become a nation of 300 miHlion, 500 million ot 700 million

) people in the twenty-first century. ASk how constdnt analy-
sis of growth rates and population projections might help the
.country to make long-range plans. for thé: future.- Show how
o the ‘mathematical skills and principles involved ‘in this

‘lesson have practical uses—for society.

_Guidelines,’ day®:

LY

8. Project Transparency #3-3, "World Birth and.Death Rates
(Estimated)."” Ask students how the growth rate of a popula-
tion could be determined. Students should recognize that the
rate of growth, or "natural increase," can be determined by .
measuring the difference between the.birthrate and deathrate.

L 24

a 9. Demonstrate (or have a Student demonstrate) on the S:halkboard
: how to determine the rate of growth inh 1975 ~for developed

¥ ] . countries. <
Solution ig: 17.0 - 9.8 = .0078 or .78% <
. 1000 Ie
| ’
’P
-

3324
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> . ’ 1

Present” the fo]]owing problem to the class and have each“

*student work on it individually.

- Problem: Assume "the population®of the United States was

<" 200 millton in 1975 (actually, it was slightly higher)

' and that the growth rate would continue indefinitely at
.78% (the rate of growth -for developed countries .
1975) Compute" the populatiorm in the year-2000.

Solution using-Bompound interest formula: ’

- e p .

4 = 200,000,000(1 + .0078)25
- A=2z108(1 + .0078)25
. , ) .
+ log & = log (2 x 108) + 25 (log 1.0078)
/ . log A = 8:3010 + 25(.0034)
" log A = 8.3010 + .0850 * - )
log A = 8.3860 ;

A=

2.4329 x 108 ‘
) .

Variations on the problem might be to graph the population at* >
five- or ten-year intervals or to p]ot the same curve for:
gifferent growth rates

Collect papers when completed, and 'defonstrate the solution
to the problem on the chalkboard, answering any auestions
studeptsihave about the process. . -

3420 v ST




/’ﬁandout #3-d1.:

_Using ca‘lcu]ator

Computing Compound Interest

s: tab]e show1ng pr1nc1pa1 on

[

an initial investment of

$1000 when this “investment is compounded at 5% per year for 5 years.

-

2. Using log tables:

e o

0

LEARNING

A

A
3%&%"M5
oy T'n A
In A

A

XA
/\

ABOUT AGING
MCCARTHV-TOWNE SCHOOL, ACTON, MA D120 (617)963-8773

interest formula.

Tn 1000- + 5(1n 1.05)

TEACHING AND

-

P(1 + r)t
1000(1 + .05)5

LY

4

6.9077 + 5(.04879)

7.1565

1276.2 ~S'
W d

by

-
-

g

—~

| 'A=P+;m, A = dnount RN
i N © P = Principal
* Prt = Intefest
YEAR f? PRINCIPAL _4_‘________g§1§§ggr AMOUNT
1 1000 1000 x .05 x 1 = 50 1050 °
© 2. 1050 1050 x .05 x Iz 52.5 .110g.§o
, 3 1102.5. 1102.5 x .05 x 1 & 55,13 1167:63 |
4 1157.63 1157. 63 x .05 x' 1§57 88 1215.51 |
4;75 ' _12¥5.51 1215 51 x .05 x 1 = 60. né// 1276.27

A

principal after 5 years computed using the compound

é

3-5
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. o
tj - . . ’ . 4 -
% . . | . . |
: ++ COMPUTING COMROUND INTEREST oo
.L" : t . ‘ﬁ - \
A. .U.singpalculator: ) : - o . ;
'*—o - s ,sa : '\‘r N . . '. . M
S ' ¢
? - - ’ ) ’ : ’ ) * . ]

P . ~ . . g 7,
. §YEAR . PRINCIPAL WTEREST ’ AMOUNT (A)

1, 1000 1000 x .05 x 1 = 50 1050 - -
2 1050 - 1050 x .95 x 1

52.5 7 1102.50

3 1102.5 ° 1102.59x .05 x 1= 55.13 _ - 1157.63
“—‘—-,__ . -

4 - .~ 1157.63 115763 x ,05.x 1 = 57:88 ~  1215.51

»

5 . 1215.51 .° 7 121551 x .05 x 1 = 60.76  1276.27

<7

. ot ..
Using log tables: .

P12+ r)t , R

1601 +..05)° Q e e L

In-100Q +5(In 1.05) * L ) S .

L)
|
»
H]
’
3
N
5
X
Y
-

3
> >
nooow

=)
>
"

6.9077 + 5(.04879) .

= 7.1565 e o s .

-
>
n

"1276.2




o, . ' £ ' * ¢ & v ¢
. = us. POPTYATION: TWO- VS. THREE-CHILD FAMILY'
. ” - . ‘ » - . . o . . * l ,_ S .
1000 - _ ’ ‘
. r \
~ \ 4
90 . N ¢
800 . - v y)
v \ -~ - d
700 -
/ ’ ‘\ ’ -
. ~ s
600 4 e \
* d 5— ' v
500 . ,
. c . 400 Million 2013 oS
® . A T e$"
( . . . 300 Million 1995 ‘
300 g o ' L 4 “\
A 200 Million 1968 “
200 . i

-10b Million 1915

4

KJ
100 s )
¢ 80 90~ % 10 20 30 40 50 60 /0 80 J0 T Y0 20 30 U BU &U 70
1870 . 1900 ‘ ‘ o 2000 .
- N .

vV Source: 'U.S. Bureéay of the Census, Current Population Reports, Series P-25.
~ U.S. population passed /fhe N@ million mark in 1915 and reached 200'million in
1968. At the two-child rate, population in 2015 willTreach 300 million. At the
three-chitd rate population will reach 300 million in this wentury and 400 million —_
in 2013. . (Projections assume T?Qf’utdre reduction in mortality and dssume
vels . : )

future immigration at present . '

.

P ) Trgnsparency 2 . -

¢
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5
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.o ¥ WORLD "B!'BTH AND DEATH RATES -

. - . (ESTIMATED) )
- _|-  Developed Countries,
50 [ ; - —
® * 1775 to 1975 L .
ok -t Birth Rate L o
2 l Bt I Ve e . .
§ . Rate f Natural Increase
8 . -
P ‘ §
& L \ Death Rate.
20 | ’ : -
- . 17.0
10 Rate of Natt:ral Increase = Bi‘rth Rate — Death R@’i\)e 9.2 ]
~ . o ;o .
oL | | d| \ | l i L
1750 177; 18000 1850 1900 1950 7975 _ 2000
° Developing Countries, - :
. . . ‘ L \\\“" ] .
0 177510 1975 : -
, S . . BirthRate v
.40 e - -
o
s - 37.6
g *r
E N
20 4
. ) o Q1.3
10 |- ‘ B ' —
: : \ . . \
of | - | a| S |- f
4750 1775 1800 1850 1900 - 1950 1975 12000

. 5
‘ Population Reference Bureau, Inc., 1754 N Street, N.W., Washington, D.C. 20036
.’ ° v T N .
P § S
. Transparency 3z3 )
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. ACTNITY4 CHAHG!NG AGE STRUCTURE
| AND HYIPLICA TONS

- 0verv%ew' N ’ _ % -,
: Using par graphs and mathematical skd.11s ::::TV&QE ratios, students

estxmate by age groups the proportion of people in sociéty who are economi-
cally, productive compared to those who are primartly consumers of goods and
serviges. Using projections of the future age distribution of the popula-
tion, students see how the changing age structure may affect the economy
and, more specifically, the Social Security.program.

*

. ObjectQVes |

. %‘ﬁf the conclusion of this activity students will be better able to:
1‘. Interpret bar graPhS . ‘
é, BCOmpute r2t1os

*3. Describe expected changes in the age structure of society and-. /
. % their implications for the future.

_.4. Explain how the changing age structure of society may affect
8 : . the future of Social Security. /j}

-

Mater1a}s needed

X

. T For each student:, A

o -t /
S

©*a. Handout #4-1: "Age. Stfucture of the U.S. Population in the
Twentieth Century" ' .

9 .
. 'b.. Handout #4-2; "Assignment on Age Distribution"
.Fx Calculators . . A -
For: the teacher: ’
' a. Overhead prOJector and screen
S B Transparency copy of Handout #4 1 T
o /A -
. * i © 30 . :
R : 4-1
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-Advance preparation: ‘ .
.- Set up overhéad projector and screen. .. 4 ‘
) Make copies.of Handouts #4-1.and and #4-2 for each student. A
Make transparency copy of Handout #4-1. - . ! -
_ u - .

%

Es'tima:ced teaching time:

N ~ . ' ‘ R ‘e ‘\- i ‘
- 2 class periods - Q ‘ e

I

Guidelines, day-1:

1. ‘Distribute copies of Handout #4-1, "“Age Strutture of U.S.
Population in Twentieth Century.” - '

2. Project the transpar‘enCy copy of Handout #4-1.
.' 3. " Make sure that everyone knows how to read the graph, then
d1scuss the following questions.

“a. What mjor "change(s) do you ®re in, the age structure of .
“the United States population between the years 1900 and '
20007 Y L

The key change is that the proportion of younger. people N
ig declining as the proportion of older people increases.
’ They -should also notice the "baby boom" of the 1950's and
' its effect on ‘the age distribution fa-n 1975 .and 2000. s »
They . may also notice the szgmfwant rige in the ratio, of .
. older Women to older men. .. .
. }1'
‘b, What is happemng in «the twentieth century that might
. account for 'these changes in the age structure of
) + society? -~ . . . Lo

’ . Life exzpectancy <is increasging, Zargely due to medical
- advances that enable people to live longer. -Since more
children survive to 3ive a long life, the number and pro-
portion of people in the higher age groups increase. At
the-game time, the bivthrate has generally been declining
except for the “baby boom".'period around the 1950s. As
' these "baby boom"- children mature and ade, they greatly
inerease the lnumber and proportion Of older people:
© ° Importént medical advances have also greatly .decreased
* . ~the mortality rate of women in childbirth, and femalea .
® 7 'now have a much higher sze expectancy than males.

-

e ‘ ’ 4'2 -
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h
The nwnber and p rtion of children is 1in -constant
decline in the graphs for 1970, 1975 and 2000, #any
demographers (population experts) expect that we will
*  reach a state of zero population growth .(ZPG) by the year
. 2015. If so, 'the biwthrate and deathrate will be in
balance and population will remain stable, but with a
considerably. older population than we .have now. The
average age will be approximately forty, .as.compared to
an average gge of thirty in the 1970's. Appro:czmately 20
percent of the population will be over the age of sixty-
five, compared to abqut 10 percent in 1975.
» .. / K
Ask students' at what age they think people usua]]y become
mainly producers instead of. mainly consumers of goods and
services. . ﬁ o ’
Answers may ry, but students mZZ probably recognize that
most childrenfand adolescents are pmmamly consumers depen-
ding on adults to produce goods and services for them. They
may think of® people typically beginning their’ workmg careers
in their upper ene;r as young qdults. -

"Ask sf.udents at what age they think most adults cease to be

producers. and’become mainly consumers.

Answers will vary, but probably most students yill think of
people retiring during their sixties.

Ask students if consumers are’ a “burden" to society and
whether there are other ways people may contribute to society
besides the productwn of goods and serv1ces

Students should recognize that we .are all producers and -
conéumers throughoiut our lives, that there would be no pro-
duct'ion mthout consumption. Increased consumption of goods
and services means more job. opportunities and ordznamfy a
decline in uneﬁrployment. They should also recognize that
people can make 4mportant non-economic contributions to
society, whether they are "gainfully employed” in the work
force or not.‘ .

5
’
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7. "Exgﬁm tha? while there is no way to rb1trarﬂy set a
precise age at which the maaor1ty of people will begin to be

pr1mari]yg¥roducers or cease their working years, demogra-
phers usudlly consider persons aged fifteen to sixty-four as

the~ "econpmically, productive" segmé f the -population..
They» regard peop]e under- fifteen or .o ENP ve as
' . primarily consumers. «~ 7., ]

-~ - & .

8. Distribute Handout #4-2: . "Assignment on Age Distribution,"”
and ask each stiNent 4o complete the assignment individually.
[{If,done in clasS\ingtead of as homework help students .as

. ‘needed without doifg/it for them.)

- [

Guidelines, day 2: .

"‘"—""\

%o]]ect agsignments' and demonstrate Tor ask individual stu-
dents to demogstrate) how to answer the questions in Handout—_ ¥
#4-2.. Take time to answer, their questions and check that all

™ student:ﬁ:;j?fstand the process. The answers gre: _
l. Pro rg i‘n-1:975 = 65.5% ' ‘ .

_ : 4
) 2. Consumers in 1975 = 34.5% . .
. » /
v, 3. Producers in 2000 = 62.7%, '
' / v
4. Conswnyéra in 2000 = 37:9% .
‘' 5. Ratio of eonsumers to produéérs in 1975 = §3 to 100
(approxzmately 1 to 2)
- 6. Ratio of consumers to producera in 2000 = 87" to 100 ,
- ‘(approx‘unately 3 tq §) : . _ _
l‘
" 11. Discus$ the quest1ons for consideration: on Handout #4 2.
1: How might the change in.the *ratio of consumers to pro-
. ducers affect the production and d¥stribution of goods
g and services in ‘the future? ©
T’here will be. fewer workers to produce and more people,
(eapeczally oZder~peopZe) to consume goode and services.
_ This could mean less unemployment and higher wages as the
. supply of workere shrinks. A relative scarcity of work-
erg might also mean higher Wwages and, in turn, higher .
pricee for goods. Less emphaata mght be placed on pro- P
»' # duetion of goods and services for youth and more emphagis . -
¢‘ t .'
oLt 4-4 33
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on meeting the needs of older people. Length .03" the

" work day, typical age at retirement, govermmen venues
and expenditures are other areas that might be®affected

by the changing. age structure.

/ ¢
What specia) prob]ems might the change in the age struc-\.__,
ture present for the, Social Security system?

‘Social ‘Security is set up on a “pay-as-you-§o" basis:
in any given year revenues should be sufficient to cover'
expenditures. If the proportion of. workers paying into*.
the .system declines and the proportign of retired persons ~
‘receiving benefits ingreases, the Social Security gybtem (
could be in/financial trouble. Social Security taxes
would have to be increased substantidlly unléss Soctial
Security wag supported in ‘some other way. In most dther
modern industriat.nations all people beyond a certain age
are entitled to’ a retirement pension from the gQuermment,
and general. revenues are used to support these Rensions.
The gnited States program 'of Social Security ia\unique
and relatively conservative in several respedts. In the
United States, Social Security benefits are not provided
to all retired-workers. The benefits arve proportwnately.
smaller, since they are meant only as a supplementary
income, not as a full pengion. Also,’ genem\l tax? reven-
ues are not used to s pom’: the program.. In many Euro-
pean countries; it i ~uncommon for people to retire ’
with a govermment penswn equal to, or even-greater than
the amount, earned in their workzng Yyears. f »
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Handout #4-2' Assignmeﬁt on Age Distribution

" Use the graph, "Age Structure ‘of the U.S. Population in the Twentieth
Century,” and your calculator to solve the followirfg problems. Consider
‘people dges fifteen to sixty-four as primarily producers. Consider people
ages zero to fourteen and over sixty-five. as primarily consumers. Write
-your answers’ in the spaces provided. . . .

- ~1." What percentage of\%he population was maﬁe ub of
N - primarily producers in 19752 - A

N
. A ™
’ 2.©  What percentage of "the population was made up of
primarily consumers.in 19757 7 :

i 4

-
. -

. N rd N
3. What percentage of the population will be primarily.
"4 producers in 2000? inJ

. b

4, What pércentage of the population will be_priﬁhri]y‘
- consumers in 20007 ' .

L r .
5. whpt’was(fhe ratio of consumers to producers
in 1975?"

. i .
6. What will be the-ratio of consumers to producers
in 20007 T . .

Consider the- following questions ang be prepared to discuss them in
class. . o T

1.  How might the change in the ratio of consumers to producers affect

the production and distribution of goods and services im the

future? . . \L<£7
N — 'Y - s

2. What special problems might. the change in the age structure pre-
v sent for the Social Security System? ) .
, .

A
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ACTINITY 5:-5OCIAL SECURITY AND YOU |

Overview:! . -

Through a filmstrip and discussion . students learn about the SOC1a1
Security $ystem--its history and background, how it functions, and whom it
serves. They employ a variety of math skills to compute the amount a typi-
cal worker can expect to-pay into Social Security .during his work1ng years

and the total benefits the worker and his wife can expect to receive,during

retirement.
L]

Objectives

<

s

) : - %

At the conclusion of this activity students will be better ab]e to:

1. Solve mathematical problems 1nvo1v1ng advanced skills of addij- o

tion, subtraction,
a calculator.

.multiplication and division, through use .of

" <

2, Desgribe the Social Security System in terms of its background

ow it works

Materials needed:

’ For each student:

a. Handog; #5-1:
“b.  Handout #5-2:

You Get?™

c. Calculators’

-

a :
T3 éi:m how much a worker can expect'to pay y‘/Sociﬂ Secur-

ity and how much the worker can expect to re

ve im benefits.

— -

H

"Discuss}on'Guide for 'Social Security System'"

“Social Security...What Will ?ou’Pay? What Will




For the teacher: .
a. Filmstrip kit: "Social Secur1ty System."  An Associated ‘;;<)
Press special report. Two filmstrips w1th assettes and
study guides. Available from Prentice Hall Media, 150 White . .
Plains Road, Farrytown, New York 10591. -

b.+ Filmstrip projector and screen . .

"-c. Cassette-tape recorder . ‘ ‘

. Advance preparation: -

Make sufficient copies of Handouts #5-1 and #5-2 for each student. ©
, ~Obtain, preview and set up#ite filmstrips and cassettes for day 1.

Estimated teaching time:

3 class periods

Guidelines, "day 1: P .
- . -
1. Diém’bute copges of Handout #5-1, "Discussion Guide for
. . 'Soctal Security System.'" Explain that these questions will  «
) be discussed after viéﬁ*ngkzpe filmstrips: :

2. Project the filhstrips with cassette tapeS'(é7 min.). 1\

3. Discuss the 110w1ng’quest10ns from the study gu1de wﬁth the
« class. Aad informatiof as necessary. .
1. Unt11 the 1930s who was cons1dered r'ﬁponsibIe for the
' economic welfare of the individual? ™ What happened to
ctrange this attitude? *

FoZZa&nng the tradwwn ‘)of "rugged- zndzvzdualwm, "ot
. was generally believed that people through  their owm
. 'antatwe, hard. vork and thrift should be abZe to save
. enough . money ~to.mget @ll threats to their economic secu-
« = rity. People did not “ezpest—the. gavermment to assume ‘
respongibility for individual welfare. By the 1930s the :
5 - depression had *deprived millions &f workers of their.
. Jjobs.  With. about one.out ef four workers unemployed,
. there was only one place to turn--the govemment ‘Wel--
Fare or relief programe were set uyp to provide immediate
aid to the poor, but Social Security was established.as a
long~range progranf for the future.

R K
- . o .. )
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3.

4, .

+.When was Social Security establisheéd, and ho;l doés it work?

Social Security was established as a government insurahce
program in 1935. Originally it was intended to provide a

pplementary income to rpetired woykers, ~and retirement
benefits are still a major part of - the program. A .special
payroll tax (Federal Insurance Contributions® Act, or FPICA):
pays .for benefits. A percentage of each covered worker's
pay is withheld and put in a trugt fund or reserve. Employ-
ers are required . 'to match the "contributions” paid by, their
workers. At age sizty-five retired workers begin to receive
monthly beneftts for the rest of their lives. In the event
of a worker's or retiree's death, beneftts are patd to .the
worker's spouse and dependent childrén.. Horkers may ehoose

to retire atlage sixty-two and receive lower monthly bene~ .

fits. Monthly benefits may -also be paid earlier if a worker
becomes disabled. Smé‘e\%i first Social Security benefit
check was received in_ 194 ctal Security has paid out
about™ one trillion dollars 1,
Lions of retired, pidowed,
people.

orphaned, stck and dts_gbled

How can individuals know what Social Security costs them and
what- they can expect in benefits?

enefits to hundreds of mil- '

An account of Soeial Security payments ig maintained for_ .

*each individual, so that when the worker retires it will be
posszble to determine how much money the worker will
recetve. The monthly benefits are based partly on average
earnings over the highest fwe years*paid in. The worker's
pay check indicates how much is withheld, and a worker may
keep personal records of these wtthholdtngs, keeping in mind
that the employer's contribution is supposed to be equal -to
what is withheld from pay. At any time a worker may request
information from the Socidl Secgmty Administration about
the status of his or her account. T?zer'e are over 1300
regional, Soeial Security offices throughout the country that
can provide up-to-date information on benefits.

How secure is the Sociagl Security. System ﬁnanmaﬂy?
has happened in recent decades to affect Social Security
f1nanceg7 )

bfhat'

l‘vl;l\‘
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'Guidelines

When Condress sét: up the prpgram in 1935 it was Yssured
that ciivrent revenues from PICA and interest on the st
fund would cover the cost of benefits. The reserves
- pould: B’e used only to meet' special needs created by a
recegssion or depression. By 1960 it wag plarnegd that the
. reserves would be equivalent to two years'wbengfits ' pay-
menté.  However, by the 1970s “it became necessary to
start using sofeg of tHe reserves to meet obligations, and
- it Was estimated that the program would be in-debt+by the
© 1990s.. *Severd® factors account for the’strain on Social,
Security. - At first only commercial and {ndustrial .
workers were covered, . but today over 90 percent of all.
’mzrkers aré included. Thus, many are receiving benefits

0 have not contributed during their entire work years.
Increased life expectancy‘ has more workerg - living - to
retirement and receiving hgnefits over a Zonger period of
time. mp'l.d inflation has eaused monthly benefit pay=
ments to mcrease, “and by law benefits now increase with
. each “risé in_the. cost of Living index. New programs
added to Social Security have sharply increaséd expendi-
tures. Total annual benefit. payments have ale® clifibed
'due to the,rising number of wo kers Choosing to Metire at. -
age swt:y-—%ap ingtead ofi:§1 tve. In an effort to
avert bankruptey. C'ongress t up'a schedule' for
mcreaszng FICA tazes over the emt several years. This
ig expected.to keep Séeial Se_,umt:y pajing for itself for
some .years. to come, but it glso- mears that younger
generations will begbaying hedvily to -support a "growing
volder populatwn of enéfwzam@ . N

‘a

tr '
. . ¥

dayZ P Ty . .

. ' . ins®

Distribute cop1es of Handout #5-2: “"Social Secumty What -
’ N1]~1/You Pay? 'What WillsYeu Get"' - g

Rev W thed\and‘out exp1a1n1ng the ‘assignment. Students

1d comp]ete it in class. Prov1de help as needed. Stu-,

dent\;:an ‘use the back of ‘the handout to ghow how they solved
I.he prob'iem. e A . '

3

Coﬂ.ect the completed aésignit}ent_s.
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' Guidelines, day 3: - e )

‘7.'« D_emonst?‘ate (or ask & studénmt to demonstrate) on the chalk-

y board how to complete the assignment done in-class on day 2.

. Respond to 3nge-questions. students mays-have about the mathe-
matical process.. The. solutions are aS fedlows: :

_ Problem 1: The amouzzt-bc'zi_d in 1987 wa® $3,000 and inére&sed
by 3200 each year for the next forty-ome years. Thus his
, contribution4in the year 2029 will be $11.200,00.
. $3,000 + ($200)(41) = $11,200 . °

Problem 2: His lowest contribution. in t‘he‘ year 1987 was

“-v §3,000. . His highest contribution £n the year 2029 was
311,2,(}.0.5 Thus his average armual contribution was $7,100.
$3,000 + 811,200 = $7,100 & .
[ ﬁ‘ ) . * 2 » . S o, -
, Problem 3: His total contributipn between 1987 and 2029
< " will be forty-two times his average annual contribution, or
$298,200: ' 5 oo Y
— 42 = 87,100 = 3298,300 - - .
yoon : . &
‘ . Problem 4: Single share maximum 'benefits over fourteen
» ,years will amount to $1.388,426.40. Calculators are needed.
for proof. + : : -
Year 1: 68,364 . ' =  68,364.00
. v Year 2: 68,364 - + (.4)5)(68,364) = 71,782.20
‘ " Year 3: 71,782.2 + (/gs)m,?az.z) = 75,371.31
] ) Yegr 4: 75%v371.31 + V.06)(75,371.31) = 79,139.87
. Year 5: 79,139.87 + (.05)(79,139.87) =  '63,096.86
 Year 6: 83,096.86 + #.05)(83,096.86) =  87,251.70
Year 7: 87,251.70 +.(.05)(87,251.70)" =  91,614.28
~ Year 8: 91,614.28 + (.05)(%1,614.79% =  96,194.99
) .Year“: 96,19499 + 1.05)(96,194.99) = 101,004.73"
;l'ear' ;7 101,004.73 + (.05)(101,004.73) = 106,054.97
Year 11: 106,054.97 + (.05) (106,054.97) = 111,357.72%
Year 12: 111,357.72 + (.05)(111,357.72) = 116,925.61
Year 13: 116‘,325.6‘1 + (.05)(116,925.61) = 117,204:00+
' Year 14: 117,204.00-+ (.05)(117,20¢.90) = 123,064.20
o ' ' Single Share Total:'= 1,328,426.40

¥
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Problem~5: 4s g, couple they receive onme and one half times

total Lrum benefits for fourteen years, and after his
death his widbw receives single share benefzts Jor four
v years. , .
(1 1/2) (1 328,426.40) + (szngle share benefots years 15-18)
. $1,992,639.60
. N~ ! .

Year 15: 123,064.2 + (.05)(123,064.2) = 129,217.41
Year 16: 129,217.41 + (.05)(129, 21; 41) = ~ 135,678.28
Year 17: 135,678.28 + (.05)(135,678.28) = 142,462.19
Year 18: 142 462.19 + (.05)(142,462.19) = 149,585.30

i s~

) - Total: . 865694318

$1,992.639160 + $566,943.18 = $2,549,582+60 -
’ L. &
8. Discuss the following questions: - a

- - N

»

Question 1: Is Social Security a good qustment for the
typical worker: ) .

The solution shows that a "typical wo:ker” cdnt\ributing,

for forty-two years beginning in 1987 could ezpect to pay
$298,200 into the system. Given average .life expectancy,

he and his wife would receive total benefits amounting to .
$2,549,582.80, or approximately eight and<one half times p\
the ~amount paid 7.,

Que§¢on 2: Should workers b requwed by the government to
pay 'tor Social Security 1f they don' t want to mvest thear

earmngs in this %ay?

The answer is a mitter of opznwr;, and responses will vary.
If students don't bring it up, point out that under a volun-
tary ssystem, many pegple might not save for retirement at
-all. In that caée society might be burdened with Zar'ge num-+
bers ofgelderly people Who have nd income or savings, and
« goctéty would have to rely on families, public assistance:or
welfare. Remind studente also that employers have.to c'qntm—,
bute' to the system an amount equal to the contributions of
gnployees _making the real total FICA contributions to Soaial
ecurity double thosa computed in problems 1-3 for the
worker. - .

Ll - ” -
. ¢
A
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., System were made voluntary? =

’

n .
- - v
74

'duestion 3: What. would happen't.o Social Security if the

!

kd
If the system were made voluntary it would probably soon be
deep in gebt .and go bankrupt. The "pay-as-you-go" principle
means thap, af ‘any given time, there™is sufficient” money
‘coming in.from workers to pay benefits to _those who are
‘retiréd. * If the number of people paying weﬁ substantially
reduced, the Social Security System would not be able to meet
its ‘obligations to those alregdy entitléd to-Denefits. This

"~ would be egpecially true in a time' of rising life expectancy

and inflation when the number of beneficiaries and amount of
benefitifne rising. - ' "

_ .
*
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"Handout #5-1: Discussion Guide for “Social Security System"

A

-
r
~

]

Familiarize yourself with the following questions. Keep them in mind

. i ¢! . : )

as you view the filmstrips and listen to the recordings.- The questiors will.

be discussed following the filmstrips.

-

T ¥

1_.7 tUn‘til the' 19305; who ~was consi@ed‘ responsible for the

L3

economic'we1fare of the individual? \ What happened to change

this-attitude?

-

2. When was the Social Security System esgﬁaglished, and how does

’

"1t work?

: . P ' . oo
3. How can individuals know :wbat Social Security costs them and

what they can expect in benefits?

4, How secure is the Social Security System financially? What

~

" has happenéd' in recent decades to affect Social Security

L J
finances? +' : . /
v ) N\ ’
A g a
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Handout #5-2: Social Security...What Will You Pay? What Will You Get?

.
] b N A
- .

»

1

A Many -workers who mus;t pay Social Security taxes wonder whether the

_system Qreaﬂy pays 01;{;, Wi11%they ever receive as much from%ocial Sgcurity
‘as they paid in FICA withholding taxes week after week, year after year,

. throughout their workin'g éareersz 0f course since no one can predict ho@
1_ong‘workers will Hve' omgwhether they might become disabled, there is no
"way to answer the question;}or a sr;ecific individyal. ~ However, it is

- ;;ossible to make some realistic assumptions about 'Social Security costs and

benefits based on-*typical” situations. (

v

Let's take the situation of a ma‘rried man who, starting in the year
! I8

-, 1987 when he ‘is twenty-three years old, works at jobs covered by Social

’ Security until his retirement at age sixty-five in the year 2029. He earns

a fairly high income, pay,ing ‘the maximum contribution in FICA taxes. His
wife does not fwork at a job cé?ereg by Social Security 'and.pay;, no FICA
contributton. Assuminaé that 'he and his wife have a' normal life expect:ncy,
‘will Social Security pay, off fgr ?hen;? . +

Using' the fonowiné data, ‘solve the problems listed below.

~
. t

] P
- Y ° N ’ .
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Data needed: :

4. what are the total maximum benefits (s1ng]e share) Social

LY T : Hapdout #5-2, p. 2

=
~

&

-« gt
1. He pays FICA taxes for 42 years.

~

2.. His total Flak,péyﬁents in theffirsq year (1987) are $3, 000
3. HMis FICA payments increase by $2Q0 annual]y over the next 41

© years until the year ,2029. ‘\*“—\\\\\\\

4. He retires in the year 2029 and 11ges for 14 _years beyond
retirement. '

5. His wife lives 4 more years after he dies (or 18 years after
his ‘retirement).

. - . ‘o .
6. . The x'mum retirement benefit in the first year of his
retiremént «(2029) is $68, 364 .

7. After the f1rst year, benefits 1nc¢ease 5% annually.

8. As a married coup]e, he and his- w1fe are entitled to" 1- 1/2‘
times the maximum benefit. -After + his death, his widow
receives ‘a single benefit share.

Préblems:

1. How much will he contribute” to Soc1a1 Security in the year
20297 (This will be the greatest yearly contr1but1on he will
- make.)

-

2, Using the 1east and greatest contribution made,” find the
average annual contribution he will make during p1s working
career. _ % .

3. Using the averqge contribution, * compute the total contr1bu—
tions pa1d between 1987 and 2029.

Security will pay to him during h1s retirement? (Use_a cal-

tulator.) , .

-~

5.  What.are ‘the tota]'benef1ts that w1}1 be pdid to him and h1s
wife? - (Note that as'a couple they will receive/1-1/2 times
the maximum benefit, ~but after his' death his widow will -
receive a single benefit share.) :

R
TEACHING AND ' %:’\ L
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. ACTN!TVb €ST!MATING SOCIAL S€CURITV

) T expenonunes | k

«

Students view and discuss a filmstrip explaining what Soc1a1 Security ~
i¢ and how the system .operates. They then estimate from a graph the size of
the "over sixty-five" population in the United States in 1978, and combine
this information with other data to compute the Social Secur1ty expendityresy
for shat year. Finally the students discuss why Social Security expendi-
tures are .on the rise and are 1}ke1y to continue to increase.

Objectives:
At the conclusion of this actiyity students will be able to:
< 1. Exp]aid what Socia] Security is and how the system operates’..

2. Estimate from a graph the size of the over sixty-five" popu-

iat1on in a given year. , -
. 3. Use data to estimate tota1*expend1tures for Social Secur1ty
. benefits in a given year. :

4 Give reasons why Social Security expenditures .are' rapidly

incrgasing. . -
!kxv

-

Mater1als needed:

For each studen{
a. Handout #6-1: "Discussion Guide for 'Social-Security System'"

b.* Handout #6-2:  “Population of the Un1ted States Over and Under
. Sixty-five Years (1d" . \

C. Handout #6-3: "Assignment on Social Security Expenditures"

-~
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v

-Fer the teacher;

a.
/ -
b.
c.
d.

e.

2 - © e
- -

Filmstrips with cassette tapes, "Social Security System." An
Associated Press special report. 2 filmstrips with cassettes
and study gquides. Available from Prentice Hall Media, 150
White Plains Road, Tarrytown New York 10591 .

lemstrwp proaector and screen

. Cassette tape recorder

Transparency copy of Handout #6-2 ~

Overhead pqojector
-

-~

Advaqce preparation: ,

- Make
_Obtai

Prepare transpafi?cy copy of Handout #6-3. Set up overhead projector

" for days 1

Estimated

-

copies of Handouts #é-i, #6-2 and #6-3. .

n filmstnips and cassettes. Preview them and set up for1¢§% 1. .
L IR °

and 2,

3

rd

teaefiing time:

2 class periods ~ o

Guidelines,

P

4

day 1: . )

1.

;-
Distrwbute copies of Handout #6-1, "Discyssion Guide .for
'Social Sepurmty System. "

Proaect the f11mstr1ps with cassette tapes. .
Discuss the fo1low1ng questions from the §tudy guide with the
class. . .

BT Unti] the 1930s who was cons1dered responsible for the

. ecSnomic .welfare of the individual? ,

jollwing the tr&dition of *"rugged individuaiism, " it
was generally. believed that people throwgh their owm
initiative. hard work and iin"ift gshould be able to save

ernoygh money to meet all threats to their ecpriomic.secur- . .

"'ity. People did not expect the government to _asaume

~ 6-2_ .
[% 2 . J
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responsibility for individual welfare. By the 1930s the
depression had deprived millions of workers of their jobs.
With abdut one out of four workers unemployed, there.uwas
only one place to turn--the government. Welfare or relief
programs were set up to provide immediate aid to the poor,
but Socigl Segurity was eatablwhed as a long~range program
for the future. -

.
s

When was Soc1§1 Security established, aqg how\does jt work?

- Social, Secum'.ty vas established as a govermnment insurance

program in 1535. Originally it was intended to provide a
8upplementary income to retired workers, and retirement
benefité are still a nu,yor part of the program. A special
payroll tax (Federal InBurance Contributions Act, or FICA)
pays for b its. A percentage of each covered worker's
pay is withWeld and put in a trust fund or reserve. Employ~
ers tre required to match the, "contributions” paid by their
work’ers. At\gge sixty-five rétired workers begin to receive
monthly benefites for the re,st of their lives. In the event
of a worker's or retireé's death, benefzts are paid to the
worker's spouse and dependent children. Workers may choose
to retire at“age sixty-two and receive lower monthly bene-
fite. Monthly bénefits may also be paid earlier 'Lf a worker
becomes disabled. Since the first Social Secumty benefit
check was received in- 1940, Social Security has paid out _
.about one #gitlion dollars in benefits to hundreds of mil-"
‘lions -of retired, widowed, orphaned, sick ahd dwabled
people. . A ‘

How can indiyiduals know what Social Security,costs them and
what they can expect in benefits?

9/
.

An account. of Social Security payments 18 maintained for

each individual, so that when the worker retires it will be
possible 'to determine how much money the worker will
receive. .The monthly benefits-are based partly on average
earmings over the highest fwe years paid in. The worker’s

" pay check indicates how much is withheld, and a worker may

kéep personal records of these withholdings, - keeping in mind
that the employer's contmbutwn 18 supposed to be equal -to
what ie withhéld from pay. ‘At any time a worker may request
information from' the Social Secunt’y\__dgm\iatra ton about

- ‘the etatus of hie or her account. There are over 1300

rregional Soctidl Security offices throughout the country that
can prouide up—ta—-date information on benefits.

F 4

. ~

o

*




rd

. , " ' A
% ~ . » * .. -
4. How secure is the "Social Security System findncially?
i What has happened in recent decades to affect “Social
¢ Security finances? .
\ -

When® Congress set up the program in 1936 zt wag assured
that current revenues from FICA and interest on the trust
fund would cover the cost of benefits. The reserves
“would be used only to meet special néeds created by a
recesstorl or depression. By 1960 it’ was planned that the *

- regerves would be eqffiValent -to two years' benefits pay-
.mentg,  However, by the 1970s it became necessary to
start using some of the'reserves to meet oblzgatzona, and
it was estimated that the program would be in debt by the
1990s. Several factors adcount for the strain on Soctal
Security. At first only commerc#al and <industrial
workers ‘were covered, but today over 90 per.cent of all
workers’ are inecluded. Thus, many arg’ receiving benefits
who have not contributed durzng their entire work years.
Increased life expectancy has meant more workers living
to retirement and receiving penefits over a longer peried
of time. Rapid inflation has caused monthly benefit pay-
mentg to zncrease, and by law benefits now increase with
each rise in- the cost of living index. New programs
added to Social Security have sharply increased expendi-
tures. Total annual benefit payments have also climbed
due to the rising number of workers choosing to retire.at
age sixzty-two instead of sixty-five. In an effort to
avert bankruptey Congresst has set up a schedule for in-
creasing FICA taxes over the next several years. Thig i8
expected to keep Social Security paying for itself for
gome years to come, but it algso means that younger gener-
ations will be paying heavily to support a growirgmolder

. populatzon of benefictaries. .

rd

Distribute copies of.Mandout #6-2, "Population of the United
States Over.and Under Sixty-five Years 01d" and Handout #6- 3,
Ass1gnment on Social Security Expenditures for 1978." -

Project transparency copy of Handout #6-2, and check that all
students kriow how to read it. ' EAY

-

Explain the assignment on’ Handout -#6-3.- (If the assignment
is done in class instead of as homework hetp individual
studen&g_gf needed. Y .
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Guidelines, day 2: - A

»

7.7 Collect the assignments. .- .

8. Project the transparency of Handout #6- 7! "population of the
Hnited States Over,and Under Sixty-Five Years 01d." \

9. Demonstrate (or ask the students to- d‘emonstrate) how to so]vé'
the prob]em. Steps to solution are:

«

a. Populattan over stxty—fzve in 1978 was.approximately 26
million (26 x 106).  Note that the figure 26 million is
.. only approximate since it, ig derived by. sight -from a
.. graph curve. Students may come up with a glightly dif-
5 ferent number which would make some difference in the®
outcome. The solution should be accepted if the-correct
process 18 used and the answérs are reasonably close “to
thése gzven below. £ ‘
; : P
‘b. Numbér eZzgzble for ‘retirement benefzts =,
.95 x 86 z 106 = 24.7 z 10° ,
C. Monthly &pczal Security outlay for retirement benefzts =
24.7 = 106 = 3148 $3.6556 = 109

.
“

d. Social Security outlay for 1978 = -
12 = 3.6556 = 109 = $43.9 = 109 or $43.9 billion’
» - 3 " ‘
10. . Take - time to answer questxons and be* sure that aH students’
- understand how to solve the prob'lem. ' ..

- s

"14. Briefly diseuss the following questions: Q *f
. ]
1. According to the graph what can be expected to happen to

. Sogcial Security, expenditures in the future? - /

Since the graph projects a constant increase inwthe oben
gixty~five population to ‘the year 2000, it-can be* expec-
ted that expenditures szZ continue to rise annualty¢ .

2. What will happen to Soczral Security expend1tures if
inflation continues? .

»

Since retirement benefzts are zncreased with every rise
. in the cost of 'living 'indec, it follows that overall
ezpendzturesvwmll continue to rise as long as -inflation

continues.

L




" Handout #6-1: Discussion Guide for "Social Security System" \/, N
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Famﬂiamze yourself with the fo]]owmg questwns.

Keef;l them in mind
’ <

as you view the fﬂmstmps and listen to the record1 ngs. The questions will

.be discussed fo]]owm? the fﬂmstmps. . Y | >

-—

»

[

1.  Until the 1930s, who was considered reSpons1b e for the econom1c

S

wel\%are of the individual?> What happened to ckange this attitude?

-

-
’

“When was the Social Security’ System® erstablishe’d‘? and how -does it

work?

3. .

How can individuals know what Social Security costs themfand what

they can expect in benefits? , ‘. ' . .
4, . How secure is. the Social Security ystem financially? What has
. . z i . - . "‘ ‘
L *appened in recent decades ta -affect Social Security finances? .
‘ - . . “\ i . - ~ .‘ K
—— d l\
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Handout #6-"2: Population of the United States Over and Under Sixty-five Years Old

. & )
- < . i
e~
POPULATION ~ ~ :
. MILLIONS] _ o < »
300 S— . - =
250 4 ' ’ //{

; - . .o

" Total population—

200 - 4

' Over 65 / T
150 44— f — .

N\ Under 65 .
50 - —
+ < A ! i
0 =t L
- f8go 1918, . 1940 - 1970 2000 ,
. ' o YEAR
X A ’ ‘ % - -
- . ‘ .

ﬁSource The Commission on Population ‘Growth and the American Future,
Demographic. and Social Aspects of Population Growth (U S. Governmena
. rPrinting Office, "1972) pp 52-53. ‘
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“Handout #6-3: * Assignment on Social Security Expenditures for 1978 -

- ’ M ¥ ~ "
- - ,

. » ° .S .
. . R . IR . . -
- M . . . i M

. R . ‘-c N i~ , P . .,

s+ Using Handout #6-1, £he graph "POpulation of the Unitéd States 0ver'wand

‘ Under S1xty -five Years 01d," compute the totat eXpend’nture of Soc1a1 Secur- . ?/

&
.

1ty er reti rement benehts in 1978 Us'é"/the foﬁowmg assumpt1on5'

. R ) T, * i . . <\ . Nod ‘ .
1. Consider only retirement benefits for people over sixty-five.

L

.- .
. / 3 * ’ s . -
P . .

"2 Assume. that 95% of the ‘over sixty-five population shceives
:\‘ ‘ment bén?ffﬁs."f, . T, e
L@ l PR v -0 '
S T I } “ L

¢

- s

3. Assume&that the average retirement beneht is, 5148 ¥r.
' \

-
» < - . -

. . . . .

£

- ~
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. ACTRITY 7: AN We AFFORD
. 50CIAL securTy? " -

.o, 5 <, - * -«
'OvervieW' ) . :

=

N ¢
J o . - <

. Students read and discus’ a shor“t se]ectxon describing the increasingly
dtfﬁcult probiem of financing the Social Security system. They next wnite
a computer program to estimate- Social Secur1ty revenues and’ expenditures for
the year 1975. In the process tbey gain appreciat1qn for th\e value of com-
puter programming, as opposed to "paper and pencil" methods, “in dealing w1th
compiex mathematical problems. They learn how computer programs can helpgi

administrative p?anmng, and they gain 1ns1ght 1nto the problems faced by

_Social. Securxty in meeting its obligations. .o > £
! . Y ) ; i ' ' - ' - .
Objectives: ) N ‘ ' -, -
—_— El 4 .
s " At the comctusionof this activity students wjﬂ %e able to:
1. Use’ gwen data to write a computer program estxmatxng annual = *
" - revenues and expend1tures .
- ," .
2. C1te advantages for computer programs and ways in wh1ch they -
- ¢éan help adm1mstmtors p]an I e
3. Explain. the difficulties faced by Social Secur1ty m meeting
. . ﬁnanma] obhgatwns
" . - & ) o ‘
Materjals needed, . ' v - '
> = - & _
For® each'student: . ‘ " . >
. ry . * ] L . ‘
a. " Handout #7-1: \(Social Security--The Budget Crunch" ‘ : ’
. e )
. . b. Handout #7-2: "Ihgome-Distribation for U. S\Nockas (1975)"
¢. YHandout #7-3: "Programming Ass1gnment“ Sl - P
. - e . . . ' i
‘ . - . »/ ‘ . B
, For the tea her .
. & — - )

4

‘a. TransparenCy copy of Handout #7-2

4

‘b.  Overhead projec;tor and screen

c. Computer ) J ™~ .




Advance preparation: e

Make cop1es of -Handouts #7-1% #7-2 anﬂ‘#7 3 for each student.
Make transparency of Handout #7-2.
Set up overiad progéztor for days'} and 2.

P
. > P
« ’ / . N . -

" Estimated teachjng time: ‘ o o .

: <
2 class periods

Guidelines, day 17 ( Ca ’
1. Distribute copies. of Handout #7-1, "Social Security--The
Budget Crunch." Ask students to read "the selection care- °
futly. : . : '

-

- 2. Rev1ew their comprehension by getting verbal responses “to the .
"check-up gquestions” at the end. Answers: .. :

1. why was Soc1a1 Secur1ty estab11shed?

The system was set up to provzde f‘znahc-z,al assistance tol
~  retired workers. Note tMat it was meant to provide only |
supplemental income, not a pension sufficient to cover ’

! all of a retired worker's financtal needs.

r * -
L4 i

2. How is the system financed? .

Workers: covered by Social Security pay.a percentage of

their wages into the system, and their "contribution" is

matched by their employers. Although called a contribu-

B tion, it is in effect a payrall tax which employees and

- employers are required to pay. ' Moneys received are
placed in trust funds which draw interest whwh adds to
Social Security reserves. :

3. How and Qﬁen does someqne benefit from the prog}am? .

J At age sixty-five retired ‘workers are. entz,tled to re- |
ceive “monthly benefits as long as they live. They may -
opt to retire at age sixty-two and receive lower bene-, .
fits. If’ a worker or retirge dies,. benefits ‘are paid to
the surviving spouse and dependent chzldren.

7



3.

. 4.

. X
4. What are the. main factors th make it increasingly
difficult to finance Social Security?

+ Several fizctore are involved, including the rising ‘per- ¢
dentage of retired wor'kars compar'ed to workere payingd
into the system, znfla.twn—zndexed mszng benefits paid

" ta retirees and new programs which increase acbmmstra—-
tive costs. "" .

5. Why do some people worhy about the future of Soc1a1
Security? - -

-

€ontinued inflatiom and ' growing 1ife ,expectancy mean
- tnereased demands on Social. Security Treserves 1in the
future, while a Yeclining "birthrate means fewer' wor'ker's
to provide revenue to the systenm.:

bt _ P
\Distribute_ Haqéo&t #7-2, "Income Distribotion for U.S.

.Workers (1975)." = K L LT

Project the transparency copy of Handout #7-2.and ask members
oﬁzthe ‘class to -orally interpret the graph.. Answer stugents’
*questions until-you are sure that all students understand how
to draw from the .graph’ the data needed’ for the_ass1gnment

Distripute Handout #1-3, "Programming ASS1gnment Review
the d1rections,,1nd1cat1ng that-the assignment is to be com-
pleted and handed in. "(Set a completion date that is reason-
ab]e)1n termg~of student ab111t1es and schedu]e for computer
use . . . ¢

- 3 ]
. ., " s e ‘ .

Guwde11nes, day 2:

.6.
7.

S

i Col]ect comp]eted progkamm1ng ass1gnments from the students

Again progect the transparency copy of Handout #7-2 and work®
through ‘the assTgnmént (or have some students demonstrate how
to work through the ass1gnment) ( ;

a . <
Respond to students questwons about the assignment, and help
any students who.were unable to complete the program.

Conduct a follow-up discussion on the fol]owing stxons:

-

. Would it be poséib]e'to estimate the revenue and expendi-
. tures of Social Security for a given year without a com-
. puter program? ) .



~ -//
N k] * b
-

-

A
It would be possible but would require an immense amount
\e.  Of wovk. .

S

.
b. What’ advantages would a computer program ‘have for admin-
istrative planning?

The computer programsassures speed and accuracy in deal-
ing with complex mathematical problems which must be
solved if administrators are to make intelligent deci-
stons and plangs. Once the computkr. has been programmed,
-mput parameters may be changed as needed without _rework-
' ing the entire pr-ogrcun i d

. ¢. Do you think Socia¥ Security revenues in 1_§75 were suffi-
cient to cover expenditures? '

"Q‘ Regponges will vary since the prob-Zém has not actililly
been solved. - ‘ . ‘

- - - R A - PR - =

10. Program the computer bdsed on program3 prepared by the stu-
dents and compute the results. = The solution to be expected ,
from the computer is: _

- . Total Payroll Gontribution (FICA) Withholdings

0585 106 (15.1 #1500 + 18 2 5000'+ 11 = .

8500 +12.3 z 12050 + 25. 2‘x 14100)

58500 (22650 + 90000 + 93500 + 148215LQ 3565320)

58500 (709685)

= 4.1516 ; 1010 = $41.5 billion

'g
|

- Hawever, since -only 90 percent of workers contribute to
Social Security, total FICA withholdings = .9 x 41.5 = §37.35-
billion. Since employer matches FICA withholdings, income to ‘“
*Soetial Security = 2(837.35 szan) $74.7 b'LZan.

Amou?rt\pazd by Social Security for retzrement 4benef1,t8'

- . ‘ = (.95)(16‘ z 106) (148) (12) '

N . ¥

e $43867.2 = 106 = $43.8672 billion ‘ '
K 11. Ask \students whether the @stimated Social Security revenues ) \
te fors1975 were sufficient to coyge expenditures for retirement
benefits, .

7-4
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The solution shouZd show revenues of close to $75 billion,
which isg far mobe than anticipated expenditures of Zess than”

Sezbitlionm for retwemt“benef’cta. . . e

- ’

12. Ask students what oﬁher factors might account for a budget
’ crunch when revenues appear. to be so far in excess of needs.
. Among the factors- that might> be indicated arer

v, ' a. Adnnmstrat.we{ costs. Because Social Secumty deals

with millions of people and billions of dollars, it re-

quires an army of bureaucrats tqQ administer the program. -
Offices are secattered throughout® the country. Payro
. for Social Security employees, buildings and maintenance,
utilities, equzpmem‘: and other expenses amount to bil-

lions of dollgrs in adrmmstratwe costs. ~

b. Surmvof's benefits: In addition to retirees, there are
' /__/rm.llwns of spouses and depew‘ children who receive
o benefits after a worker dies. - : - : T .
s e
13. Ask students what other ?actors might Tnfluence the financidl
picture for Social Secumty Among the factors that might be
mentioned are: - C

- a. Changes in rates of employment: If unemployment rises,
- Soctial Security revenues will decrease since fewer pay-
roll contributions will be recewed ’

b. Inflation: Under present Zaw benefits are automatically

. * increased with each rise in the’ cost of living index.

., ) However, payroll cémPributions increase only when C’ong-
ress decides to increase them. I

"
t

c. As life e::péctanay increases, .more workers® live to re- ‘8
) tirement age and receive benefzts for a longer period of ‘
} ’ time. A declining birthrate means proportionately fewer
workere will be contribyting to the system to finance
s . retzreme;zt for a gra&nng number of retirees.

e 14. Ask students. whethe@~ it would be possible.to constantly ad- ‘
Just, pro,}ected revenues and enditues .for such thmgs as
'unemp]oyment inflation or %mg age structure “of the
population. Make the pbmt once a computer has been

" programmed to compute revenues and expenditures, new input
parameters ‘can be entered rather easily to adjust the outputs
without starting from scratch. i . .

+*
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,'In concluding the activity, dis}:uss whether« Social. Security

represents’ an economic burden to society. Responses will
vary, bgt it is -important that students understand that
Social Secumty is not welfare. Whide it may be burdensome
to pay retirement bénefits, workers have paid for these bene-
fits throughout their workmq lives and are entitled to the
benefits they ‘receive. .
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Handout #7-1: Social /Security--The Budget Crun;\/~ . .

M

+
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Socia] Security-was established in 1935 to provide a regu]ar 1ncome to-
“retired workers to supplement whatever assets they were ab]e to accumu1ate

duripg their w#kmg years. At ¥i rst the program only provided coverage for

workers in business and 1ndustry Over the years the program ‘has been

-

7 expanded untﬂ now over 90 percent of\all ‘workers in the Umted States are
ce )
1nc1uded ©ocd w'

Social Security is a sel’r'-supportmg government insurance program

-

~ fipanced by a speC1a1 payroll tax {or’ mandatory contr1hut1on") paid equally
by employer and emp]oyeee For example,”a” workér “in 1975 paid 5. 85% of the
f1rst $14, 100 earned into Social- Secur1ty, and the worker 3 emp]oyer pa1d an \
equal’ amount. A personal account is maintained for each worker to keep
'track of amounts paid in. Payroll contributions prov1de the ma1n revenue to
finance thé program, but- some 1ncome is der1ved From fnterest on assets in
Social Security trust funds.
,Begfnning@at agé“sixty-ﬁive, 3 retired wor;er’is entftled to receive
monthly benef1ts until death based partly.-on the amount the worker earned
and paid’ fnto the system If'a covered worker or ret1ree d1es benef1ts are
paid to the sury1ving Spouse;and‘dependeht:chi1dren A worker _may choose to
retire at age sixty- two and aécept lower monthly benef1ts The main expen-

ditures from Social «Secumty are in the .farm of these’ "01d Age and Survivors

’ Benefits. .o . oL ‘ . ) . »
kY - . ¢ ; . '
M » »
s - ’: L™ ’ ft e ’ 5* \ -‘

e 4 T
LEARNING - . . . .
- ABQUT'AGING | - : .
mcnmv-towﬂg scwocn xcron. M4 01720 Em)fm 8in e . '

7-7 . 0o ‘ : .




}

] Handout #7-1, p. 2
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In “recent years it has been more and more difficult to f1nance the
program fdr a variety of reasons. 0ne reason is that medical advances have
incréased Tife expectanqy while birthrates have dec]ineua Thus both the
numbers of people over sixty-five and their proportxon in*the tptal popula-

tion has been grow1ng annually. The result .is that proportionately fewer

.workers are paying into. the system to support a growing percentage of

retirees. Because of inflation, Congress has repeafed]y increased the
amount of monthly bénefjts. " Now benefits are automatically increaeed each’
time there is a rise in the cost of living index. 9

’ Another complicating -fdctor 'is that 6ongress has added new nrograms and
administrative efsts -to Social Secur1ty One hajcr program .is Medicare, a

system of medical insurance which prov1des benefits to the e1der1y Two

others are findnced -d1rect1y by the government, but are managed by the

‘Social Security Administration. Medicaid provides medical assistance to

needy e]der]y who are not otherwise covered by Socfa1'§ecurity. Managing

-~
-

these prograns adds to administrative costs.

The b1g problem, for Social Security now and in the future is one of

"cash flow." Will enough money come in each year to enab]e Social Security

to continue, to meet 1;TWYb11gation$ to ret1red workers and their dependents? .
Congress has\faced this cha]]enge by 1ncrea51ng both the contr1but1on which

workers and empToyers must pay and the sa1ary basé from wh 1ch it as with- |

4

held. Under current law, withho1d1ngs in 1985 will 1ncrease to 7.05% on the

first 333,100 of income.’ While -this "buys time" for Social Security, it

Zggg&tgg AND . : Ny
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. _ ) Handout #7-1, p. 3
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_does. not rep%ésent a Jong-range solution. = Some wgrkers wondet whether,
affer years of contributing to the FHstem, the retiremeng mongy, will be
there when they need Tt ‘and whether they will get a fair return for their

> %‘
investment in Social Security.

Check-up Questions: . - . —

1. Why was Social Security established?

4

2. How is thezsystem financed? -

I3

-

"3.  How and when does someo'nefbwom the program?

-

4. , What are the main factors that make jt increasingly difficult to

finance Social Security? ,
: t ¢ : $

5. Why do some péopTe worry about the future of Social Security?
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" Handout #7-3: Programming Assignment
&

Write a program to estimate thhount co11€cted by. the . Soc1a1 Secur1 ty

system in 1975.
Use the foH’owing assumptions, which are quite rea]istie:
a. ‘Approximately 90 percént of‘the workers Jn each wagde cglass .
were cbntr;butors to Socia]xSecurity. You may assume 'thef all ’ "‘

- i I
workers in a wage class earf tﬂe average income for that wage

class. For. e%mp]e 1@71 million workers earn $1500 a year .
‘ (see Handout #7-2). ) o . -
"f' ’ 3
v b. In 1975 the Social Security tax (FICA) deducted from a work- . i

\r\s wages was.5.85 percent of the first $14,100 earned.

’4

r‘ .
c. Employers contribute amounts to Social Security that match the N

con&ributions of each employee.

-In addition, have your 'program compute the an‘fount/paid out by the

Social Security system for 01d Age ﬁsistance in 1975.

Assume that 95 percent of the over sixty-five year old population (of

26 milliorffcollected an average of $148 per month.
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Handout #7-2: ' Income Distribution for U.S. Workers (1975) 5/
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