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Content

The course consists of the following subjects:

1- Introduction to the use of Excel, Access and Matlab. Solving typical problems such as data
conversion between different formats and the generation of random numbers for simulation

purposes.
2- Practical applications in the field of statistical quality control (sampling, quality control charts, etc.);

3- Practical applications in the field of business economics and organization, management

control and information management (investment analysis, clustering and database management)
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A simple case

Let us take into account
this basic example.
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' D.C. Montgomery, Introduction
' to Statistical Quality Control,
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p EXAMPLE 3.7

The tensile strength of paper used to make grocery bags is an
important quality characteristic. It is known that the strength—
say, x—is normally distributed with mean g = 40 Ib/in> and
standard deviation o = 2 Ib/in?, denoted x ~ N(40, 2°). The

SOLUTION

Tensile Strength of Paper

purchaser of the bags requires them to have a strength of at
least 35 Ib/in®. Calculate the probability that bags produced
from this paper will meet or exceed the specification.

The probability that a bag produced from this paper will meet
or exceed the specification is P{x = 35}. Note that

P{x=35}=1-P{x <35}

To evaluate this probability from the standard normal tables,
we standardize the point 35 and find

35—4{}}

P{x<35}= P{: <

P{z<-2.5} = ®(-2.5) =0.0062
Consequently, the desired probability is

P{x>35}=1- P{x <35} =1-0.0062 = 0.9938

Figure 3.18 shows the tabulated probability for both the N(40,
2?) distribution and the standard normal distribution. Note that
the shaded area to the left of 35 Ib/in” in Fig. 3.18 represents
the fraction nonconforming or “fallout” produced by the bag
manufacturing process.
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BFIGURE 3.18 Calculation of P{x <35} in
Example 3.7.



Solution(s)

using the tables:

with EXCEL:

with MATLAB:
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Evaluate the standard variable z : Lo X TH 35-40 __95
o 2

using the tables, we get F(-2.5) = 0.00621 = 0.6 %

=DISTRIB.NORM.N (35;40;2;VERO) =NORM.DIST (35;40 ;2 ; VERO)

else: =DISTRIB.NORM.ST.N(-2.5) =NORM.S.DIST(-2.5)

normcdf (35,40, 2)

else: normcdf (-2.5)




Do it with EXCEL

a) you can also click on the fx icon
and select a function from a list.

You W'ill get an i/o Window W'ith N Inserisci Layout di pagina Formule Dati Revisione Visualizza Foxit Reader PDF Powd
help. It is useful when you have el B G ¢ g
no clear idea on what to do... e e A
REGR.LIN > x v =di
A B C | DISTRIB.BINOM.NEG.N A Arrotonda un numero positive per eccesso al numero inter

£ DISTRIB.CHI.QUAD
/1 DISTRIB.CHI.QUAD.DS
o DISTRIB.EXP.N

i DISTRIBF.DS

/i DISTRIB.GAMMA.N

i DISTRIB.IPERGECM.N
) DISTRIB.LOGNORM.N

b) on a target cell, type “=“ and a
few letters. A drop list of all
available functions will open;

mean 40 [p pund per square inch, Ibfin”2)

std.dev. 2 e

LSL 35
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C) Yyou can always type the function Goemarer
name and input parameters (no

mistakes!).
Defective percent E"
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Using the DISTRIB.NORM.N function

Lab_Acxlsx - Excel

Inserisci Layout di pagina Formule Dati Revisione Visualizza Foxit Reader PDF Power Pivot / Che cosa si desi
. - - - : L - ; 7 !
Access the function via the fx icon. foTeglia Calior -1 /A = ¥ STestoacapo Generale - K v
1f " et
Incolla .\'Eopaf GCS- - - _& = €= #= | Unisci e allinea al centro - .90 w (—nn o Fcrm.attazione Formatta come  Stili In
¥ Copia formato condizionale =  tabella~ cella~
Appunti . Caratters . Allineamento . MNumeri . Stilk
INV.NORM.N ~ x « fo | =dis
Type «normale» to look for a A B c D E F G " | J K L M
1
function on this subject, or select 2
3 mean 40 [psi] (psi = pound per square inch, Ibfin*2)
«Statistical» from the function 4 std.dev. 2 [psi ——
5 | Inserisci funzione ? X
||St. 2 Lst 35 | Cerca una funzione:
8 norrnale| Vai l
9 Defective percent 000621
10 Oppure selezionare una categoria: Usate di recente v
1 | Selezionare una funzione:
H 12
"
Supply input parameters through - IS
H H H 14 INC.QUARTILE
the window (with a little help). I
16 | GIORNOSETTIMANA
CONTASE
17 CONTAVALORI v
18 INV.NORM.N(probabiliti;media;dev standard)
19 | Restituisce l'inversa della distribuzione normale cumulativa per la media e la deviazione
20 =dis | | standard specificate.
21
22
23
24 Guida relativa a questa funzione oK Annulla
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Density and Cumulative Probability

The last input field
«Cumulativo» is a logical flag.

When set to “FALSE", (“FALSO",
the default value), returns the
probability density; when set
to “TRUE" ("VERQO") returns the
cumulative values.
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Inserisci Layout di pagina Formule Dati Revisione Visualizza Foxit Reader PDF Power Pivat  © Cl

% Taglia
WL =| Copia - .
Appunti 7 Carattere
DISTRIB.NO... ~ X « [
A B C

mean 40
std.dev. 2
LSL 35

Defective percent

B3I 3RE DR 2B @~ wswn

Allineamento Numen stili

=DISTRIB.NORM.N()

D =
DISTRIB.NORM.N
[psi] X = -
[psi] Media Psi| =
Dev standard .i =
Cumulative -‘ =

| :

Restituisce la distribuzione normale per la media e la deviazione standard specificate.

X & il valore per il quale si desidera la distribuzione.

Risultate formula =

Guida relativa a guesta funzione Annulla




Note

 Every 1000 items, about 6 elements are likely to be
nonconforming (that is 0.6%).

« Small deviations from this value are ok (this value is
very small and data are random), but large differences
are unlikely.

 Check file Lab_A_data.txt (or Lab_A_data.csv) or
and count the defective items (how?)
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Import data

+ Both Lab_A_data.txt and Lab_A_data.csv are ASCII files (try and open
them with a text editor, e.g. Notepad).

+ Sometimes the OS associates .csv and, more seldom, .txt with Excel. Anyway,
do not rely on this.

* You may cut and paste data (using Ctrl-C and Ctrl-V) or use Excel import
function («Dati», «da testo»), that will work in most cases.

Warning: sometimes you will have problems with the data format (. or,as a
decimal separator), try Lab_A_data_bis.txt..
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Importing data with Excel

This is the best way of importing large sets of data. In the modern versions of Excel there
are 1,048,576 rows. In older versions of Excel (2003 and prior) there were 65,536 rows.
Handling more than 65,000 is not recommended.

Lab_A.xlIsx - Excel

H ©- .

File Home Inserisci Layout di pagina Formule ﬂ Revisione Visualizza Foxit Reader PDF Power Pivot Q Che cosa si desidera fare?

[@:Da Access E D F F Mostra query . & eBnnessioni 8 [% Y Cancella Q [T Anteprima suggerimenti E- E‘Consollda

}D Web Da altre Connessioni Nuova E Pa tabella Aggl:r;a R IFtopret Z| Ordina Filtro Riapplica Testo in EERImUOVI Fhiplieal : = 3/. U.” ]
origini = esistenti  query ~ D Origini recenti 4,4 - Modifica collegamenti l Y Avanzate glonne o Convalida dati ~ @\1 Gestisci modello d

Carica dati esterni Recupera e trasforma Ordina e filtra Strumenti dati
Carica gl da testo
i importare i dati fx
C D E G H | J K L M N 0]
|:-|
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Finding «defective items»

« A «defective item» is a number smaller than 35 psi, our
Lower Specification Limit.

* To find such values, you may use the function COUNTIF
(CONTA.SE). Use online help for its format.

« Alternatively (safer, IMHO), sort the data ("Dati”,
“Ordina”); the smaller numbers will appear on top.
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Look at data

With large data sets, it is impossible to understand data by just «looking at» them.

Evaluate the average and the standard deviation for each data set (KAVERAGE» and «STDEV»,
that is <KMEDIA» e «DEV.ST.C»).

Then, try and make histograms to check the data distribution. Select the number of classes, the
class limits and then count how many observations are in the class. Plot the frequency table.
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Cartel1

Layout di pagina Formule Dati Revisione Visualizza Foxit Reader PDF Power Pivot
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ee Istogramma Positivi/ Filtro Sequen:
negativi dati tempore

P = A
Tabella Tabelle pivot Tabella Im
pivot consigliate

Tabelle

Histograms

i ﬁ Store Bing Maps
= P P
Grafici

.- & Miei componenti aggiuntivi - Bpauple Graph
consigliati

Componenti aggiuntivi Grafici sparkling Filtri

Cl M 36.79

Excel has a built-in d A B | C

.  41.82 41.36 36.79
procedure for making 4263 3884 3856
histograms.

Scatola e baffi

39.97 3863 383 ) _
il Altri grafici statistici.

4594 383 4167
41.35 39.96 37.95
37.06 38.68 41.58
4201 40 37.24
39.09 36.41 41.33 Titolo del grafico
42.53 36.85 37.35
3856 387 3791
39.26 4022 42.71
39.47 3941 417
4525 4236 418
40.49 3567 4037
42.16 40.08 38.28
41.05 3629 42.01
39.65 39.34 3825
36.6 43.17 44.13
40.23 39.93 37.41
4178 42.57 42.02
36.79 42.35 39.85
4049 39.83 42.64
39.36 40.78 38.34
39.52 38.99 41.99
| 39.11 39.15 40.26
42,94 4023 43.13
39.68 418 41.24
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Esempio1(1)

Nota: la normalita’ dei dati
e’ l'ipotesi piu’ difficile da verificare e puo’ influenzare
di molto il risultato

0.3

0.25 :mtﬁca
Tutte queste A
distribuzioni 02
hanno 015 /\/7\\
media 40 e | /% / \\
dev.st. 2 0.1 | // v \\

0.05 :

30 3§‘j 34 : 36 38 40 42 44 46 48
Resistenza carta [Ibf/in*2]

% | UNIVERSITA
t1 1t | DEGLI STUDI
" | DI BERGAMO




UNIVERSITA

t | DEGLI STUDI

D BERGAMOD

Esempio1(2)
Interpretazione dei casi

o Normale: e’ molto frequente, nessun problema. La
deviazione standard misura la ripetibilita’ intrinseca alla
lavorazione.

o  Asimmetrica: e’ comunque un caso possibile. In questo caso
gli scarti sono circa 8 volte piu’ humerosi...

o  Bimodale: puo’ essere causata da differenze nel processo
(due macchine con regolazione diversa, due lotti di materia
prima ecc.). In questo caso ogni macchina e’ piu’ “precisa”
(dev. st. pari a 1) ma il risultato finale puo’ essere peggiore.



Test di normalita’ - normale

Probability Plot of A
Mormal
09,09
Mean 40,06
StDew 2,013
M 1000
EE A 0,439
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Normale con media 40 e dev.st. 2
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Test di normalita’ - asimmetrica

Percent

Probability Plot of B

Marmal
Q9,9

Mean 40
> Sthwey 2001
M 1000
9 AD 9.632
a5 P-Walue  =0.005

a0 4

S0 4

20 4

g -
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0.01 - T T T T T T T T T
a0 3= 34 36 a8 40 42 44 45 40

Weibull con parametri (3.911,1.8)

=43.4-weibull(3.911,1.8)




Test di normalita’ - bimodale

Probability Plot of C
Marmal
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