ERAPHMQNSHIP-AND GRAFHING GRAMMAR: THE ART AND SCIENCE OF GOOD GRAPHING
Graphing guidelines for the Walla Walla College School of Engineering

FOREWORD

A. graph, like a picutre, is worth a thousand words. A good graph is
l1ike a well written editorial in that it is designed to communicate an
id?a {or at most a few ideas) to the reader with the least effort re—
guired by the reader to get the idea (or. ideas). These guidelines will
provide information to aid in the production ot good graphs.

I. THE EFFICIENCY OF A GRAFH TO COMMUNICATE IDEAS

The table below and the graph contain the same information. After
comparing the two it is very clear that the information is communicated-

much more efficiently by the graph!
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Ii. TYFES OF GRAFPHS

The graph presented in the last section is a line graph which is the
ma=t Common type of graph used in scientific and technical
communicatiaon. The line graph shows the functional relationship of one
variable to another. The independent variable is plotted on the
horizontal axis and the dependent variable is plotted on the vertical
axis. The graph may contain mulitple curves where each curve is some

function of the same independent variable.

Dther basic graph types are named and shown below. While these basic
types are most common, actually the types and styles of graphs are
seemingly unlimited. The basic Fforms can also be combined in many
different ways to best suit the needs of the particular communication to

be achieved.

To produce & good graph one must choose the graph type that best suits
the nature of the data and the ideas to be communicated. '

Rar Graph

Bar graph comparing growth and
distribution of a product over
time. Note that product 1 pro-—
vided the most growth but all
products grew. '

Bar graphs are used to compare a group of "somethings™ with respect to
some independent variable which is usually discrete like the year in the

example.

Pie Chart

Pie chart showing how the costs
of a printing company are dist-—

% Printi .
jz;aggﬁv- :g . ributed.

Pie charts are ideal to show the "part of a whole" relationship of
several items. All items making up the whole must be shown.
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araph and should be placed near the graph title. The second type of
annotation contains information giving test conditions of otherwise
variable quantities which were held constant while the data determining
the curves were obtained. This information should be placed on the
graph page in an open space near the curves so the reader will know that
this data is applicable to these specific curves. O0Often simple diagrams
{such as circuits, test specimen shape, etc.) may .be placed on the graph
to help identify the data and clarify the information presented by the

graph.

Coordinate axes

The coordinate axes consists of two mutually perpendicular lines
graduated with tic marks which permit a given point on the graph page to
be 1located by means of coordinate data. The horizontal axes, known as
the abscissa, is parallel to the bottom of the page when it is placed in
the normal position for reading. It is customary to plot the coordinate
of the independent variable along the abscissa axis. There are excep-—
tione to this rule, for example, in stress—strain curves strain which is
depenedent on stress is always plotted on the abscissa axis. The or-—
dinate axis is parallel to the left edge of the page and is used to plot

one or more dependent variables.

The origin (coordinates are 0,0) is formed by the intersection of the
coordinate axes and normally should be shown on the graph. If it is
omitted the reader cannot see the lengths represented by each variable
and hence important graphical information is lost. If it is desired to
expand the scale to enlarge a section of the graph a portion of the
scale may be omitted providing it is clearly indicated by a break mark

and/or a note to that effect.

Scale graduations and labeling

The scales should be chosen so as to best represent the nature of the
data. For example, if a quantity is essentially constant, this should
be evident from inspection of the curve. It is misleading to expand the
scale s0 that small wvariations +From one point to another are
exaggerated. The scale graduations (using tic marks) should be chosen
so that the scale is easily read for quick determination of decimal
values. Each major tic interval should be easily divided inte ten.
Hence use tic intervals that are multiples of 1, 2, 5 or 10. Mark scale
numbers at major tic intervals which in general should be about one inch
apart. Minor tic marks may be used to subdivide the scale to make it
easier to read coordinates. The minor tic marks should divide the major

tic intervals into either 2 or S5 subintervals.

Each axis is to be identified with a label which is descriptive of the
variable plotted on that axis. The label may be a caption describing
the variable or it may be a symbol representing the variable. In either
case units are to be included unless the variable is dimensionless.

When mulitiple curves are plotted on the graph the vertical scale may
represent several variables. In the case of hand drawn graphs the right

-5-
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Guidino Rules or the Production gf

Good Line Graphs

i. Select the origin and the
ideas to be communicated.

ranges on each

axes to

emphasize the

.A set of measured data is modeled

Example 1 - Ideas to communicates
by a function of the form y = ax with an error of less than 24 over
the range of x values.
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Example 2 -~ Ideas to communicates A set of measured data is modeled
by a function of the form y = a + bx with an error of less than 1.
The variable y is essentially constnt over the range of X.
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2. Label axes scales with numbers that are large enough to read and
not too densly distributed (too many numbers gives a cluttered

appearance). Label the axes with numbers

& good spacing for axes numbers.

Poor

every inch (or every 2 cm} is

10

B Better




é. Label the curves providing there is room on the graph,

Poor

o]

‘B0

60

40 -

20
AFirst X Second [JThird

7 77 78 79 80 Bi

Better

100

Third

80+ )
First
60

40-

. 20+ . Second

% 77 78 79 80 @1

7. Be careful in choosing logarithmic axis scales (avoid this scale
type for readers whe may not understand the logarithmic scale).

Poor

1004
J Sales Growth Appears to

Have Slowed After March .,

2 77 78 79 80 81

‘Better

80 -
When Actuel Growth
Continuss to be Rapid ,°
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o
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0

8. Do not use graticule (grid lines) that are as heavy (emphasized) as
the lines representing the curves of the the graph.

- Poor

100

80

&0 ////

20 : —

R

v ;r/,_ﬁ\

76 77 78 79 80 ®&1

"7 Better

100
804
B0 .

- 40.. TRt ie iy

20,




R
R

17. Use the same scales when you use multiple graphs to compare trends.

‘Poor Better

100 60 100 100

East

76 76

25 B0 +

25

0 0-

13. Draw best~fitting curves to depict variables that are inherently
continuous. Ppint symbols represent sampled (or measured) data. Use
a French curve or a ship curve if the graph is hand-drawn.

y is a discrete variable v is a centinuous variable
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14, Do not omit the origin unless you want to show how a change in a
dependent variable varies with respect to the independent variable.
The graph on the left below shows that y drops about 74 a5 x in-
creases 4rom O to 10. The graph on the right contains the same
information. It does not show how y varies with x but rather how
y-1.9 wvaries with x. It takes the reader extra interpretation to
see from the second graph that y changes about 7% as x varies from O
to 10. Théere are few cases when a portion of a scale should be

deleted. Dmitting the origin always throws away graphical
information. — -
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4. Use a single family of type style on a chart; try to maintain consis-—
Simple

; tency of type stiles from chrt to chart in a presentation.
’ sans—serif fonts are preferable.
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/_—-/M\VI__ GUIDING RULES FDR COMPOSING SURFACE CHARTS

‘K“ﬁ. Put 1labels in shaded areas of surface charts when bands are side
enough.
Poor , ’ ) Better

Product 1

Product 2 /

—t
, Product 2 ,//
76 77 78 79 80 81

£
L2, Order data on surface charts so that irregular layers do not distort
smoother upper lavers.

Poor | Better




