


We will learn:

Implement formulas
Implementing Uncertainty Propagation
Plotting data

Exporting

Now...FOLLOW ALONG!
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A cellis labeled by its column letter followed by its row number. In this case, the cell selected is A1.




Implementing Formulas: Example 1

Let’s try an easy example. | have the set of data below and | want to
square each of the values. Instead of taking the time and doing that
to each value, let’s implement a formula.

e Start by clicking on the first cell where you would like your result to
be. In this case, cell B2.

B2 4 fx
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Implementing Formulas: Example 1

* Anytime you want to implement a formula, you must begin my
typing an equal sign, ‘=’, in the cell.

A

SUM v X fx | =

A B C D
f(x)
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Implementing Formulas: Example 1

* Now click on the cell you want to square; in this case it
will be A2.

SUM ° X fx| =A2 < ~
. B c D Notice that
L L what you are
i L‘“"TIFM t typing in the
cellalso
~ appears
* Now use the carrot symbol, ‘*’, which is used to raise any hzrte- You can
editany
number to an exponent. formula you
implement
SUM v X fx | =A2"2 | < - here.
A B C D
1 [x f(x)




Implementing Formulas: Example 1

* Press ‘Enter’ and the result should now appear in the cell

B3 : f

A B C
1 |x f(x)

* To implement this formula to the other cells, click on the lower
right corner of the cell you originally typed the formula in (in this
case B2), and drag it down to all the cells you want the formula
iImplemented in. o A T

A B C
f(x)
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Implementing Formulas: Example 2

* Excel has a variety of pre-set formulas. These can be accessed by
clicking on the ‘fx’ button shown below. Clicking this opens the
following menu. o Formula Builder (]

Q

Most Recent ly Used
SUM
AVERAGE
IF
fx
v HYPERLINK
COUNT

o
[y
>

MAX
SIN

u SUMIF
PMT
STDEV

J

ABS

Insert Function
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numbers to sum. Logical values and text are



Implementing Formulas: Example 2

Let’s sum a set of numbers.

* Once again click on the cell you want the result to be in and type
‘="in the cell.

* Now click on (in the menu shown previously) or type ‘SUM’in the
cell. The following will appear in the cell.

SUM v X v fx|=suM

S 0o N oA ®N
0o N OO ORI WN R

%8 Sum |=SUM{) ‘I



Implementing Formulas: Example 2

* Now highlight all the values you want to sum up and click ‘Enter’.

) A y) 1
3 ) 3 2

A = 4 3

5 4 5 4

6 5 6 5

7 6 7 6

8 7 8 7

o, ! 9 8

0 10

I8 Sum =SUM{A2:A9)_ 28 sum 26




Implementing Formulas: Key Points

* To begin implementing a formula, always begin by typing the equal
sign, ‘=, in the cell you want the result to appear.

* Excel has pre-set functions for basic computations such as
summing, calculating the average, calculating the standard
deviation, etc.

* Do not forget the order of operations when implementing a
formula



Now you try...

* Find the sum, average, and implement
the formula f(x) = 2x + 5 to the
following set of data




Implementing Uncertainty Propagation

Recall the formulas we will be using for uncertainty propagation...

* 1 variable, f(x)

Af = |f(x) = f(x + Ax)|

* 2 variables, f(x,y)

Af =VIf0oy) = flx+ Ax, Y2+ 1f (6, y) — f(x,y + Ay)I?



Implementing Uncertainty Propagation:
Example

Let’s say we have the following set of data, x, with an uncertainty Ax.
The function f(x) = x = 3. We want to find the uncertainty in f(x).




Implementing Uncertainty Propagation:

Example

Let’s implement the formula to calculate the uncertainty for a
function dependent on 1 variable.

* Use pre-set function ABS for the absolute value.

1
2
3
A
5
6
7
8

2.3
2.1
2.2
2.2
2.3
2.1

0.1
0.1
0.1
0.1
0.1
0.1
0.1

6.9
6.3
6.6
6.6
6.9
6.3

«— Note how the formula was
typed in.



Plotting Data

A good, basic plot:

* Has independent variable on the horizontal axis and the dependent variable
on the vertical axis

Has labeled axes (with units next to the labels if applicable)
Has a title (should tell us what the graph shows)

Has a legend if there is more than one set of data on the plot
Is large enough to read all the plot’s components

Extras that may be necessary:
* Data points
* Error bars
* Trend line



Plotting Data

* Inthe toolbar, clicking on the ‘Insert’ tab takes use to the menu
that has all the plotting tools

Home |Insert Draw Page Layout Formulas Data Review View  Automate FactSet 365 (J Comments ® Share v

. Iizll @ E ) : : . U] @ v :@r_/ v ﬁ?]] o icer v TT Equation v
i i = 3 X mpoo

PivotTable Rec mm d d Table . Rec mm d d 4 =  Maps PivotChart Sparklines
P _;_ v Char e) |_ v D]:I

Plotting tools



Plotting Data: Example

* Let’s say we want to plot the following data in
a scatter plot.

* First, highlight both columns.

* |t’s important to note that the column on the left
(the one | have labeled, ‘x’) will automatically be
taken as your independent variable in the plot.

119




Plotting Data: Example

Now we go to the plotting tools and select the scatter plot icon.

H -

File Home Insert Page Layout Formulas Data Review View Help Q Tell me what you want to do

i . "T. 2 % 3D Models ~ IE Iv : ] r

v [
Checkbox | Recommended Maps PivotChart
n’ Screenshot ¥ Charts 0. |_ ~ ~

B SmartArt
PivotTable Recommended Table Pictures Shapes Icons

PivotTables

lllustrations Controls

We can now select
the type of scatter
plot we want from

the options.
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Plotting Data: Example

After selecting the scatter plot of our choice. The following graph
will be generated.

Q O

Chart Title
140
120 Notice the lack of
100 title and axes
& ¢ labels!
a0 We must add

20 them.

20

40 50 60




Plotting Data: Example -

* To add axes labels, legends,
etc., click on the plot and
then click on the ‘Chart
Design’tab in the toolbar.

* From there, click on ‘Add
Chart Element’. This will
produce the following menu.

Addlng Labels

I

Add Chart Quick C
Element ¥ Layoutv = Cd

th Axes
Il Axis Titles

I
da  Chart Title
If

ili Data Labels 4




Plotting Data: Example - Adding Labels

- L8 e
* From this menu, we can add a S i
variety of elements to the chart. In A."”H : oy
this case, we can add labels to the Bt Iy i

horizontal and vertical axes.

E
Gridlines
L d

il Legen

L4 Trendline

* Doing so, and renaming the axes KVS 1(0)=26+5
and title, leaves my plot complete. =

60



1 x=length[cm] Ax[cm]

oo ~J O o bh WM

Now you try...

Implement the formula, calculate the uncertainty, and ploty vs x ( aka width vs length)

A

4.1
4.3
4.2
4.3
4.3
4.1
4.1

B

0.1
0.1
0.1
0.1
0.1
0.1
0.1

C D

y=width [cm] Ay[cm]
2.2
2.3
2.2
2.2
2.1
2.2
2.3

0.1
0.1
0.1
0.1
0.1
0.1
0.1

E =
Area=legnth xwidth AA [cm"2]



Exporting

* When reporting data...

* only reportthe most necessary data.
 Plots
 Data tables with relevant calculations

* Make sure plots and data tables are large enough to be legible!!

* Do not report raw data in reports. You may attach it at the end in
the appendix.



Exporting

* Let’s say we want to export the
following workbook to a PDF to add
to your report.

2 methods:
e Screenshot
* Export entire workbook

A
1
2
3
4
5
6
7
8
9

10
11
12
3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

[axY

41
4.3
4.2
43
4.3
4.1
41

Width (cm)
) N &)
[y N ha N [~
o ) & & &

b
.

N
(=]
(5]

x=length[cm] Ax[cm]

F -y
[=]
(i}

0.1
0.1
0.1
0.1
0.1
0.1
0.1

C D E
y=width[cm] Ay[cm]
2.2 0.1
2.3 0.1
2.2 0.1
2.2 0.1
21 0.1
2.2 0.1
2.3 0.1
Width vs Length
{ 2
[ ®
41 4.15 4.2 425
Length (cm)

9.02
9.89
9.24
9.46
9.03
9.02
9.43

4.3

F

Area=legnthxwidth AA [cm"2]

0.4652956
0.48764741
0.47413078
0.48301139
0.47853944

0.4652956
0.47010637

4.35



‘ Excel File Edit View Insert Format Tools Data Window Help

1 New
New from Template...

1 | x=lengthcm] egnthxwidth A4 [cm*2]

2 41 9.02 0.4652956
43 9.89 048764741
42 924 047413078
43 9.46 048301139

s
[ ) 5 g
3 43  Import 9.03 0.47853944
7 a1 9.02 04652956
3 4.1 Reduce File Size... 943 0.47010637
0 Share >
: —
3
.
7

Always Open Read-Only
Restrict Permissions >
Passwords...

 Method 1: Screenshot (then copy and paste into
report)

e Mac: Shift + Command + 4 l
* Windows: Windows key + Shift + S

Printer M8 Brother MFC-L2710DW series ¢

Presets Default Settings ¢

* Method 2: Exporting workbooks (Mac)

* Goto ‘File’ then ‘Print’ i
* Atthe bottom of the print menu, click on the drop -
down that says ‘PDF’.

 Select‘Save as PDF’

© Pagetof2

Note: Windows may have an Export button in the
‘File’ menu

Double-sided On ¢



Screenshot

x=length[cm] Ax[cm]
4.1
4.3
4.2
4.3
4.3
4.1
4.1

235
23
225

2.2

Width (cm)

215

21

2.05
4.05

0.1
0.1
0.1
0.1
0.1
0.1
0.1

y=width[cm] Ay[cm]

Area=legnth xwidth AA [cm*2]

2.2 0.1 9.02

2.3 0.1 9.89

2.2 0.1 9.24

2.2 0.1 9.46

2.1 0.1 9.03

2.2 0.1 9.02

2.3 0.1 9.43

Width vs Length

L L
L L ] L ]
*

4.1 4.15 4.2 4.25 4.3

Length (cm)

0.4652956
0.48764741
0.47413078
0.48301139
0.47853944

0.4652956
0.47010637

4.35

Exporting

Exporting Workbook as PDF

x=length[cm] Ax[cm]

4.1
4.3
4.2
4.3
4.3
4.1
4.1

2.3

2.25

2.2

Width (cm)

2.15

21

2.05

4.05

0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.4652956
0.48764741
0.47413078
0.48301139
0.47853944

0.4652956
0.47010637

4.35

y=width[cm] Ay[cm] Area=legnth xwidth AA [cm”2]

2.2 0.1 9.02

2.3 0.1 9.89

2.2 0.1 9.24

2.2 0.1 9.46

2.1 0.1 9.03

2.2 0.1 9.02

2.3 0.1 9.43
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