Select File, followed by Options (which can be Add-In
found towards the bottom of the list). e
* Click on Add-ins (on the left of the pop-up

box); then click the Go button (center Docuses Reliied At e
bottom of pop-up box).

* On the new pop-up box, tick the box next to S o
Analysis ToolPak; then click the OK button. oyt Mool Lt i
| Analysis ToolPal | .| | oK I Location: C:\Program Files (86)\Adobe\Acr

A heei \ A
fnabicic TanlDal URA Description:  Acrobat PDFMaker Office COM A¢

The Data Analysis option should now be present

under the Data tab. Mirsge: [Ecdidiios o]

Error Treatment - Data Analysis: Descriptive Statistics
http://www.l4labs.soton.ac.uk/tutorials/excel/16e7.htm

Used to calculate the mean (with associated error) on a set of multiple readings.

DATA REVIEW VIEW LEARNINGGUIDE ChemOfficel3 ACROBAT Team

A T Y N Flash Fill
AACER 4 =% &

* Select Data Analysis under the Data tab.

B+ Consolidate 5|

Data Analysis

Analysis Tools

» Select Descriptive Statistics then click OK.
e Make sure the cursor is in the window to Anova: Two-Factor Without Replication ~
the right of Input Range, then highlight the | |cormaer
relevant cells by clicking and dragging the (Descriptive Statls
mouse from the start to the end of your data.

m

Fvnanan: tial Smanthina

Descriptive Statistics

* Click on the circle to the left of Output Range, then
(after making sure the cursor is in the window to the

Input

Input Range: SAS2:5A58]
right) click on the cell where you wish the results to | coupeasy ® Columns
appear. Rows

Labels in first row

* Finally, tick the Summary statistics and Confidence
Level for Mean options, before clicking OK.

Qutput options

See the “Error” Quick Guide or the online tutorial for | ° S**""r" =
details on how fto interpret the Output Table. W
Error Treatment - Data Analysis: Regression e et .
http://www.l4labs.soton.ac.uk/tutorials/excel/16e8.htm 9] Confidence Level for Mean: [ 95
Used to perform a linear regression on a set of x-y data. .
gression
* Select Data Analysis under the Data tab. oot
* Select Regression then click OK. npet Y Range geiess
* Click in the window to the right of Input Y Range, then | "™**%* shszsAse
highlight the cells containing your y-data. Similarly P T~
click in the window to the right of Input X Range, then = =
. . . Qutput options
highlight the cells containing your x-data. :“’Qu,p‘: 0 sastol

* Finally click on the circle to the left of Output Range,
then (after making sure the cursor is in the window to the right) click on the
cell where you wish the results to appear, before clicking OK.
See the “Error” Quick Guide or the online tutorial for details on how to interpret the
Output Table that will be produced.

USING EXCEL 2016 — QUICK GUIDE

(See www.l4labs.soton.ac.uk/main/menu1.htm for web and video tutorials)

IMPORTANT: Always save your work (as different versions) frequently so it
is possible to recover an earlier version of your work if needed.

Performing (Repetitive) Calculations  www.l4labs.soton.ac.uk/tutorials/excel/16e1.htm
www.l4labs.soton.ac.uk/tutorials/excel/16e2.htm www.l4labs.soton.ac.uk/tutorials/excel/16e13.htm
See “Review of Error Estimation & Treatment” Quick Guide - Example 1’. In this
example the calculations to determine the concentrations (with associated errors)
could be performed by hand, but it is better to use Excel since this will make it
easier to fix mistakes (and update the calculation answers) if needed.

First enter the column headings and values as shown below. Note: The subscript
represents the solution number (N) and ¢ the associated error.
| A B C D E F G H |

J K

1 |SoIn {N}| Cy.s/M | CysnadM | Cpin/M | Vio/ml | ofVy }/ml | Vi /ml| o{Ve, }/ml | C/M CN,Max/M CN,M"‘/M
2 A 1.500 1.510 1.490 5.00 0.03 25.0 0.2
3 B

To get Excel to determine the values for the calculations for Solution A (shown in
the “Errors” Quick Guide — Example 1):

* Ca In Cell 12 enter =B2*E2/G2
* cCamax. InCell J2 enter =C2*(E2+F2)/(G2-H2)
* cCamax. In Cell K2 enter =D2*(E2-F2)/(G2+H2)

We can now extend the calculation for the remaining
solution (B):

* For Row 3 we are calculating the concentration and associated error of
Solution B (made by diluting Solution A). Therefore, the value in Cell B3
needs to be the concentration of Solution A (shown in Cell 12). We can get
Excel to copy the exact value across by entering in Cell B2 =|2

* Similarly, the maximum and minimum concentrations of A are entered as
follows: In Cell C3 enter =J2 and in Cell D3 enter =K2

e The values in the E3 to H3 cells will be the same as before, so highlight E2 to
H2, and copy them down (by dragging down from the bottom right of the
highlighted cells) to Row 3.

e The calculations in the 13 to K3 cells will be the same as before (except using
the Row 3 values), so also highlight 12 to K2, and copy them down to Row 3.

| A B C D E F G H I J K

1 |Soln {N}| Cys/M | Cusa/M | Cuspin/M | Vis/ml | oV il/ml | Vig/ml | o{Veel/ml | /M | Cupa/M | Crpsi/M
2 A [ 1500 | 1510 [ 1490 | 500 | 003 [ 250 02 | 0300 | 030626 | 0.29386
3 B [0300] 0306 | 0294 | 500 [ 003 | 250 02 | 0060 | 0.06212 | 0.05796
Click on Cell 13: Note that the cell indexes in the formula have been automatically
updated (to =B3*E3/G3) when it was copied from [2.

Assuming the sequential dilution was continued in the same way to make a third
solution (C), the calculation for this could then be set up by highlighting B3 to K3,
and drag-copying them to B4 to K4.

The formulae in the |
column corresponds to
CN-1VN-1/VTot
whilst that in column J
corresponds to
CN-1,MaxVN-1,Max/V Tot, Min




Note: If you later found you had made a mistake, e.g. the error in V1t was actually
10.25ml, simply changing the values in H2 and H3 to 0.25 will automatically update
the calculation (- Not something that would happen if you had done this by hand!)

If the calculated values have to be cited (in | ! J K L]
the report) as Value + Error, we need to ; 3”3/33 ENéMSXs/;:; gghg;/s“g "O{Egé ’;”
determine the larger of Cyax-C and C-Cyn 3 0060 00622 To05796 T 00021

(to cite as the +Error) for each solution.
This can be done in the Excel example by entering in Cell L2 =IF((J2-12)>(I2-

K2),J2-12,12-K2) and copying down. Note that what this formula does is: If Cyax-C is

bigger than C-Cyn, show value of Cya,-C, otherwise show value of C-Cyj,.

Graphing  http://www.l4labs.soton.ac.uk/tutorials/excel/16e3.htm HOME  INSERT
* Highlight the data you want to plot; then click on the & o ]
Insert tab. otTable lec:::.‘n:::ed Table
* Click on the Scatter Chart icon, followed by the icon Tables
for scatter chart with markers but no lines. The graph
e T UL will appear on the page. IMPORTANT: If
A B

Scatter

the plot contains so many data points

conc/ ng ml™* absorbance

L that the individual markers cannot be

PAG

C

Pictu

FORMAT

! told apart (e.g. spectra) — The selected ,(:, 3;2;
plot type must instead be scatter chart 20 0.48
with lines but no markers. 30 0.78
Graphs - Titles
* Click on the plot; then select the Design tab under Chart Tools. DESIGN
* Click on Add Chart Element; then select Axis
Titles followed by Primary Horizontal. The text 5 (@ o0
Axis Title will appear at the bottom of the graph.  Hamens oo comes
Highlight the text on the plot and enter your h Aes v
desired x-axis title. e T Primary Horizontal
+ To add a y-axis title: Repeat the process, but ik e T

select Primary Vertical.

* Click on the text Chart Title that appears on the » | More AxisTitle Opt
plot and replace it with an “informative title”, i.e. ’
the title should not just restate the axis titles but '
should supply additional pertinent information e

and/or explain the purpose of the plot.

Graphs — Adding Trendlines

http://www.l4labs.soton.ac.uk/tutorials/excel/16e4.htm

To add a trendline to a set of data: Format Trendline

* Click on one of your data points in the plot; then
select the Design tab under Chart Tools.

e Click on Add Chart Element; then select the
Trendline section followed by More Trendline
Options. The Format Trendline window will
appear.

TRENDLINE OPTIONS ¥
» ol

4 TRENDLINE OPTIONS
Exponential

® Linea

Primary Vertica

Close

ions.

Under Trendline Options, select Linear.
At the bottom of the
Display equation on

window, tick the box next to
chart, then click Close.

Forecast

Forward 0.0 period
To add a trendline to Backward o0 pefied  part of a set of data:
* Separate your y- Set Intercept data into two columns (one
with the data you | Display Equation on chart
H H Time /s Concn /M Zeroth Order Concentration Profile
wish to add the .trendllne to o551 Lo
and the other with the 60 0.4 :04 y = 0.0034x + 0.61
e 30 031 g 0-
remaining data). 20 T o2 EM
* Plot both sets of data and Lo Lol 1§
. . b [~
then add the trendline (to the 210 0.03 C e o 10 a0 2%
linear portion of the data) as =0 £02 Time /s

detailed previously.

Error Treatment — Graph Error Bars http://www.l4labs.soton.ac.uk/tutorials/excel/16e10.htm

Add two additional columns of data (next to the plot data), titled Positive Error
and Negative Error. Note: Often you will first need to calculate the minimum
(Ywmin) @and maximum (Yuax) values; the Positive Error would then be Yyax-Y
and the Negative Error would be Y-Y ;.

Click on the Design tab under Chart Tools.
Click on Add Chart element, then select Error
Bars followed by More Error Bars Options. The
Format Error Bars window will appear on the

Error Amount
Fixed value
Percentage

Standard

deviation(s)
rlght Standard error
Click on the circle to the left of Custom, then click ® Custom Specify Value
Specify Value.

For the Positive Error Value: Click in the box and then
highlight the cells containing the Positive Error values.
Similarly define for the Negative Error Value. The graph
will now include the error bars - Example shown below.

Custom Error Bars |2 lﬁ-.j

Positive Error Value
=Sheet2ISKS5: B8
Negative Error Value

= |
=Sheet2!sL56:: £8:

== |
TEMP PRESSURE Plot to determine Gas Constant o Stlen) J
T/K |P/kPa +veError -ve Error 400 P . -
303 | 220 10 ] i See the “Error” Quick
328 | 240 10 10 L i ¥ Guide or the online
33 258 1 1 2 200 ¥ tutorial for details on
378 | 277 12 12 e ¥
203 | 295 13 13 250 {—g 4 how to use error bars
428 | 314 14 14 E to determine gradient
200 H
:3; ::i ig ig 300 350 400 450 500 ern r ors (by _add’ng
VLS Min/Max lines).
Error Treatment - Data Analysis http://www.l4labs.soton.ac.uk/tutorials/excel/16e6.htm

Excel is able to perform a number of statistical analyses/procedures for you.
However these need the Data Analysis Tool to have been added to Excel.

If Data Analysis is not present under the Data tab:



