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Chapter One Appendix

~ Graphs and Their Meaning

Construction of a Graph

A graphis a visual representation of the relationship between two variables.
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The table in Figure 1 is a hypothetical illustration showing the relationship between income and
consumption for the economy as a whole. Without even studying economics, we would logically
expect that people would buy more goods and services when their incomes go up. Thus, it is not
surprising to find in the table that total consumption in the economy increases as total income
increases. The information in the table is expressed graphically in Figure 1. Here is how it is done: We
want fo show visually how consumption changes as income changes. We therefore represent income
on the horizontal axis of the graph and consumption on the vertical axis.
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curve is a straight line, as in Figure, we say the relationship is linear.
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Direct and Inverse Relationships

S g N ; ; i lationship between in
The line in Figure above slopes U ward to the right, sO it depicts @ direct re > come
g e hip (or positive relationship) weé mean that fwo variables change in
e : i e in income: a decrease in

and consumption. By a direct relations 4
the same direction. An lncreas€lmgumpﬁom5'€'ﬁee'ew e iiivaly or B
o. When two seis of data are positively or directly

consumption accompanies a decrease in incom 4
related, they always graph as an ups @as in"Figure above:

loping line.
ed. Consider the table in Figure below. which shows
s and game attendance. Here we have an
two variables change in opposite directions,
when ticket prices increase. attendance
lotted in the graph. Observe that an inverse

In contrast, iwo sets of data may be inversely relat

ihe relationship between the price of basketball ficket

inverse relationship (or negative relationship) because the

When ficket prices decreas
decreases. The siX data points in

e, aitendance increases.
the table in Figure 2 are p!

- relationship always graphsasa downsloping line.
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> When two sets of variables are positively or directly related, they always graph as an upward sloping line.

versely related, they always graph as a down sloping line.

> When two sets of sariables are negatively or in

Multiple Choices:

1. Ifwe say that fwo variables are directly related, this means that: f

A. the relationship between the two is purely random.
B. an increase in one variable is associated with a decrease in the other variable.
¢. bn increase in one variable is associated with an increase in the other variable |

D. the two graphs as d downsloping line.

A. the two graph as an upsloping line.
8. kan increase in one variable is associated with a decrease in the other.|

2. I we say that two variables are inversely related, this means that: l
|

C. an increase in one vanabl
D. the resulting relationship can be portrayed by a straight line parallel fo the horizontal axis-
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" 4. Refer to the diagram. Which line(s) show(s) a negative relationship
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3. Refer to the diagram. Which line(s) show(s) a positive relationship between X and y?
A. Aonly.
y

B. AandDonly." ) . &
C.C.A.B.and D] \/
A

D. bothCand E
:)-<
= /B

between x and y?
A. Aonly. .

B. both Aand D.
C. A, B,and D.

0. both C and E]

5. If a positive relationship exists between X andy:
A. an increase in x will cause y to decrease.
B. a decrease in X will cause y to increase. s
C. fne relationship will graph as an upsloping Iine_.]
D. the vertical intercept must be positive.

6. If price (P) and quantity (Q) are directly related, this means that:
A.achangein Q will alter P, but a change in P will not alter Q.
B. if P increases, Q will decrease. )
C.
D. an increase in P will cause Q fo change. but 1

predicted.

he directionin which Q changes cannot be

Dependent and Independent Variables

The independent variable is the cause or Source; it is the variable that changes first.

Dependent variable is ihe effect or outcome; it is ihe variable that changes because of the change in
the independent variable.

As in our income-consumpfion example, income generally is the independent variable and
consumption the dependent variable. Income causes consumption to be what it is rather than the
other way around. Similarly, ticket prices defermine attendance basketball games: attendance at
games does not determine the printed ticket prices for those games. Ticket price is the independent
variable and the quantity of tickets purchased is the dependent variable. '

Mathematicians put the independent variable (cause) on the horizontal axis and the dependent variable
(effect) on the vertical axis.

ultiple Choices:

1. Which of the following statements is corect?
A.The value of the independent variable is determined by the value of the dependent variabie.

8. The value of the dependent variable is determined by the value of the independent variable,
.The depen i f “ B i nt variable the "effect.”
D. Dependent variables graph as upsloping lines; independent variables graph as downsloping

lines.
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Slope of aline

The slope of a straight line is the ratio of the vertical changé to the horizontal change between ooy l—

fwo-points of the line.

Vertical change _ Ay

Slope = ——————— =
Horizontal change Ax

Positive Slope

Slope is positive when
change in the same direction; that is, €

ecause consumption and income

irect relationship. B o
X and Y have a direct reia p  irectly or posifively ralais]

onsumption and income ar

Example:

fncome Consurmption
perWeek per'Week Folst
$ 0 $ 50 ]
100 100 b
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360 200 d
4060 250 e ‘J

Calculate the slope petween point b and c.

endent variable, when we

ble and consumption the dep
n the horizontal axis.

Because income is the independent varia : T _ i
the vertical axis and income |

plotted the graph we put consumption on

|
|

; A Consumption _ (150—100) _ SO _ v, i
Slope = = S—= f2
. A Income (200—100) 100 ) l

crease in consumption for every $1 incredseé in

f 0.5 tells us there will be a $0.5 in

The slope O
income. Or when income increase by $2, consumption increase by $1.
' |
Negative Slope _,.,/h
Ticket Attendance, poitt |
* Slope is negative when X and Y have an inverse relationship. Price Thousands | _—
[}
$50 0 b
Example: 40 4 ‘
{5
30 8 i
The slope between point a and b is:
20 12 o R
10 %3 [ —

ATicket price _ (40-50) _ —10 i
S (40550) S0 0 »

Slope =
A Attertdence 4—0) 4. > /

The slope of - 2.5 means that when person attendance increase by 1 person, then the ticket price

reduce by $2.5

S P Y 29| padl

-




conl31: Principles of Microeconomics Chapter 1: Limits, Alternative, and Choices gl dez |

lopes and Marginal Analysis

he concept of slope is important in economics because it reflects marginal changes-those
the 0.5 slope shows that $.50 of extra or marginal

-nvolving 1 more (or 1 less) unit. For example,

consumption is associated wiih sach $ichangein income—n people collectively
will consume $.50 of any $1 increase in their incomes and reduce their consumption by $.50 for
each $1 decline inincome. i d i e : : ,

Infinite and Zero Slopes

Many variables are unrelated or independent of one another, the slope of this line is infinite ©r

zero.
A line parallel to the vertical axis (olstall ,9xed S5

A line parallel to the horizontal axis (bl yo=al S5

lso) has an infinite slope.
lso) has @ Zero slope.
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Vertical Intercept

The vertical intercept of @ line is the point where the line meets the vertical axis. In Figure below the
intercept is $50. This intercept means that if current income were zero, consumers would still spend §30.
They might do this through bomrowing or by seling some of their assets. Similarly, the $50 vertical
intercept in Figure 2 shows that at a $50 ticket price, GSU's basketball team would be playing in an

empty arena.
g S4OO;I
a E
£ ¢ c
g 3003 onsumptioh
2 3 ¢ =50+ [5Y e
O K -
z )Y
i /’
L

200 300 400
Income {Y)

R




R el et AL L
S

: . Limits, Allernative and Choices L Vs §
Econl3l: Princi les o, Microeconoimics C{xa ter 1 — |
; ¥
Itiple Choices: 3
: . 1001
1. Referto the above diagram. The variables X cnc{ Y are: _J:* /Z‘_
kel lated T —L
g. directl related . . Sl e s
c. unrelated. aflls t\
D. hegcti\'/e'ly related. ~‘
5. Refer tothe above diagram. The vertical intercept: 4 L
g\. is 40. : 20___—‘____ :
C.is 60. . X ih inf i . ::—" —
‘D. cannot bé determined from the I ormation given. 0 oo 80 120 180 200
3. Refertothe above diagrem. The slope of the line:
A.is— /4.
B.is
C.is 0.40. )
D. cannot be determined from the information given.
4. Refer to the above data sets. The vertical 1) (2) 3} {4) ()
intercept is positive for: 4K r m _N P R T U S
A. all five data sefts. T -5 100 40 0 A5 0T
B.data sets 1 and 3 only. 40 20 30 <5 sb 50 0 25 5 100
C. data sefs 1, 3, and 5 only- g6 30 8¢ B 50 86 .40 -35 10 20
D. data set 2only. . - 120 40 sp 15 43 70 80 45 i5 30
.. o {50 S0 120 25 26 86 80 »55 20 49
© 200 60 180 38 100 €5 25 &

.'-

£quation of a Linear Relationship :

we can describe a line succinctly in equation form. Inits

e vertical intercept and slope,
y=a+bx

{f we know th
the equation of a straight line is

general form,

Where y = dependent variable
a =vertical intercept
b =slope of line
x =independent variable

For our income-consumption example, if C re
: ; presents cons i ;
represents income (thg independent variable), we can Wm:mcpio: .;(.T:;a dependeni yoblclana "

By substituting the known values of H;‘(e inter
cept and the sl &
also allow. : : lope, we get € =50 : :
o C; rt:; to %etermme the amount of consumption C at any specific level + 0.5Y. This equation
irm that at the $250 indome level, consumption is $175 ovel of income. Yol shobl
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| Refer to the diagram below wiite the linear equation that shows
the relationship between Y and X
The linear equation fom: y = atbx
a =verfical intercept = 50

I b =slope of line .~

(70-60) — 10—
o6 = =1/,
(80-40) 40

vertical changé
Slope = = -
Horizontal change

(3 1
" |y=50+—a

Slope of a Nonlinear Curve

is the same al all its points.
e point to another. Such lines are @

8y _
Ax

’

The slope of @ line representing @ nonlinear

The slope of a straight line
lways referred to as curves.

 relationship changes from on
he slope at a specific poinf on nonlinear curve, Wé draw a straight line tangent (owlee)
hes, but does not intersect).

To measure t
nt. (Aline s tangent at c.point if it touc

to the curve at that poi
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To measure the slope at @ specific point, we draw a
straight line tangent to the cuve at that point. A line is
tangent at a point if it fouches, but does not intersect: 20
the curve at that point. Thus line aa is tangent to the
curve in Figure af point A. The slope of the curve dt that point 15'.‘.

is equal to the slope of the tangen! line.

Tangent line A intercepts: (5.0) and (0, 20) 1 BLl
. 2 ¢ A
pr@'g* poini N Vertical change _ _ (20-0) 2 tof . ?- B \
e Horizontal change (0-5) ’ib . \
i p i7 N ~
_ s o .
. line bb in Figure is tangent fo the curve at point B. | K a = b )
Following the same procedure, wé find the slope atB: 0m:mmﬁwg"Mmxm;;(;m::W:"iﬂ-sﬁ Gt 0
2
s Tangent line B intercepts: (15,0) and (0. 5)
slope at point B= vertical change - (5-0) =_}_
' Horizontal change (0—-15) 3 4
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