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Basic statistics in QC-lab environment

MS Excel

% Procedure for calculating the mean in

Using MS Excel to calculate the mean is very easy.
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Search For & Function:

Remarks: Before you start up MS Excel and go ahead with the first
example, it might be advisable to create a new folder on your computer
for saving all the files from this training course. You will find the files at
WWW..oonee

Open the file “Examples.xls” and select the spreadsheet “ExA1”.
The results for HPLC column 1 are listed in column B on the sheet.

Move your cursor to the cell where you wish to input the average value
(e.g. cell B21).

Go to the menu “Insert” and select “Function”.

Wave | [resrt | Fgrmst  Jook  Dats

Bowes r

| <5 | 4
Tmahﬂd&Mmo_ Lo
chck Go P
Wi hshaat
Or salect & : Euatistical hod 3 1
Eategory Wl chet
g,

fa  Fonction, ..
B L]
-l Compent
AVERAGE(number] number2;.} Pictre .
Returres the avarage (arithmstic mesn) of s anguments, which can bs
numbOrs oF namds, amay's, of references that contain numbars, {1 Duagam...
Dbk,
Help on thes Funcbion | oK | Carcel | B Hperphe,, b

Select the category:”Statistical” and then function: “Average”. Click OK.
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1. Concepts of basic statistics

"
AVERAGE
Number1 [B5:619 3] = {53.9;59.9,55.5;55
NurmberZ | A=

=5374
Reburns the average (arthmetic mean) of ks arguments, which can be numbers or names,
arays, o references that contain numbers.

Mumber1: number | ;numberZ;. .. are 1 to 30 numeric arguments fior which you want

the average,
Formula result = 5374
Healp on this function I oK I Cancel I

e Inthe “Number 1” field of the next dialog box, select the cells
you want to calculate the average of (B5:B19). MS Excel usually auto-
matically suggests a cell source. Please check that the suggested cells are
the correct ones. (You can edit the source cells by moving the cursor onto
the dialog box and left-clicking on the source cell.)

e Click OK and the reBSE(mG), will be displayed in cell B21.

(Don’t close your Excel file yet because we will use it again soon to calculate the

© Lundén/Ellow ab
The average VaI!ejls a goo! ceﬁll measure for symmetrical istﬁgons, but less

suited to asymmetrical distributions or if one or two abnormal values exist.

If you take a closer look at the average value for HPLC column 2, you will observe
what happens if the data contain deviated values. 12 of the 15 values are lower than
the average value 53.7 and therefore it is not an appropriate measurement of where
most of our observations are located.

Median

Another central measure that can be useful for asymmetrical distributions, or if
there are deviating values, is the median. If you take all values in order (ascending)
and then determine the exact value that is in the middle you will get the result of
the median. If the number of values is even, there is no value exactly in the middle.
The median is then the average value of the two values in the middle.
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Basic statistics in QC-lab environment

Summary

This is a summary of the most important items that we have covered in this
chapter.

The population is all the objects you want to study.
The sample is a portion of the objects in the population.
A variable is a feature that describes the objects.

Statistic inference is used when drawing conclusions about a population
with the help of a random sampling.

The two most common measures of central tendency are:

Mean - the most common one

Median - used when you have asymmetrical data or strongly deviating values.
The most common measures of dispersion are:

Standard deviation is the average of the deviations of individual values
from the mean.

Variance is the square root of Dt&lma
Relativi standard deviation is theistandar deviation expressed as a

=@-k-tnden/Ellow ab

Diagnostic Test A:

Now it is time to test your knowledge on the concepts of basic
statistics.

You will find the test at www......
Click on “Diagnostic test A” to start the test.

Mark the right answer(s) of the presented alternatives for all questions on
and you will then have the result on the screen.

You are welcome to use this book and MS Excel when answering the
questions. Good Luck!!!

When you have passed your diagnostic test, you can move on to the next chapter:
“Probability”. If you were “unlucky” when you performed the diagnostic test you
can always review some portions of the material and then carry out the diagnostic
test again.
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2. Probability

2. Probability

Probability is a fundamental and useful concept in statistics, but if something is
very likely it is not the same as if it were true. The fact that something is improb-
able does not mean that it has never occurred. You can calculate the probabil-

=X ity of an event taking place, but you need some information in
E. el 2= advance.
at =5/
~7 i'-; ® One sort of data you can use is the theoretical knowledge you
=

4 have of a system. If you roll a dice and want to calculate the
probability of getting a four, we can take advantage of the fact that all six sides
of the dice have exactly the same probability of coming up. This means that a
four will be come up once every six times. The calculated probability is then
1/6 » 0.167, i.e. 16.7 %.

You can calculate the probability with the formula: p=m /N

m is the outcome of interest (there is one side with four spots) and N is all results
(there are six sides on the dice).

The probability p=0.167 w that in approximately 17% of cases a four will

come up when you roll a di e Qe. g. 1,000 times). The calculated
probability is not as reliable 1n the short term. That means if you roll a dice six

tiis ot definite that ygu will get a Thesside that comes up ig not influ-
@ kundeniEllow-ab-
rows=tie p “ned 194t ' ow

The probability is always a value between 1.00 (100% probability) and 0.00 (no
probability).

In the case of dice, we already know all the conceivable outcomes, and they all
have the same chances of occurring. In a lab, as in most other situations, the cases
are more complex, so we need to use a different procedure. Here is an old adage:

e
L

@'@? Yesterday ...... is the best fortune-teller!

Ly
Ly

The meaning of this is that if you want to find out the probability of an event, it is
wise to study what has happened before.
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Example B1: Playing Darts

John was an enthusiastic darts player. He was also an enthusiastic better and liked
to bet whether he could get 8 points or more on his first throw.
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Would you enter that kind of 4 @ )

Before you did, you would have to find out how good John was at darts.
Tak::@se ook at the resatable m Ierformed.
CrldndenlENow.ab
It is often illustrativeto draw a line chart with values on the x-axis and time
on the y-axis.

M Procedure for creating a line chart in
: MS Excel

Open the file “Examples.xIs” on your computer and select spreadsheet “ExB1”.
Here you will find the points John achieved on his last 100 throws.

Mark the area containing his point results (B7:B107).
Go to the “Insert” menu and then select “Chart”.
Select “line” and click “finish”.

*  Mark the area containing his point results (B7:B107).
¢ Go to the “Insert” menu and then select “Chart”.
e  Select “line” and click “finish”.
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