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Strumenti e ambienti informatici per la
valutazione di parametri statistici

# Excel
# Matlab
#* R

RM:"W[1 Fabio Scotti — Analisi statistica dei dati




EDITING DATI

N

# Esaminiamo la sequenza temporale di
temperature

# Dati in un file TESTO (temperaturel.txt)

# Visualizzazione/Editing
= Notepad
= Word (...n0)
= Editor testuali
= Excel

‘f’
!l [ '?
1001081 6611001010Y 0
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1001081 601100101

EDITING DATI

N

# Esempio ad una variabile

.ﬂ temperaturala.txt - Notepad - |I:I |£|
File Edit Format Help

[ 371 -
372
372
373
374

374
375
377
377
378
378
3749
378
380
380
380
380
382
382
382

383 =

w
:Jﬁsr" '!
(*3 oY¥oo1
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EDITING DATI

N

L/

rov

1001081 6011001010 F0010102001002001

ﬂ temperatural.txt - Notepad
File Edit Format Help

# Esempio ad una variabile
(tab separated)

-1alx]

L A o o o i o b o o o L o ol o o o e o Lad g L Ll

. 7100000000000000e+002
. 7 300000000000000e4+002
. 7500000000000000e4+002
. 7BO0000000000000e+002
. 7e00000000000000e4+002
. BOODODO000000000e+002
. 8200000000000000e4+002
. B500000000000000e+002
. 8500000000000000e4+002
. 9100000000000000e+002
. 7 300000000000000e4+002
. 7400000000000000e+002
. 7500000000000000e4+002
. 7700000000000000e+002
. 7900000000000000e4+002
. B100000000000000e+002
.8100000000000000e4+002
. B500000000000000e+002
. B000000000000000e4+002
. 9100000000000000e+002
. 7 300000000000000e4+002
. 7500000000000000e+002
. 7500000000000000e4+002

L A o o o i o b o o o L o ol o o o e o Lad g L Ll

. 7200000000000000e+002
. 7400000000000000e4+002
.7 700000000000000e4+002
. 7BO0000000000000e+002
. B8000000000000000e4+002
. BOODODO000000000e+002
. 8200000000000000e4+002
. B300000000000000e+002
. 8500000000000000e4+002
. B500000000000000e+002
. 7000000000000000e4+002
. 7300000000000000e+002
. 7600000000000000e4+002
. 7BO0000000000000e+002
. 7900000000000000e4+002
. B100000000000000e+002
. 8200000000000000e4+002
. B&OD000000000000e+002
. 8500000000000000e4+002
. B6O0000000000000e+002
. 7000000000000000e4+002
. 7500000000000000e+002
. 7B00000000000000e4+002

L A o o o i o b o o o L o ol o o o e o Lad g L Ll

. 7200000000000000e+002
. 7400000000000000e4+002
.7 700000000000000e4+002
. 7900000000000000e+002
. B000000000000000e4+002
. B200000000000000e+002
. 8300000000000000e4+002
. B300000000000000e+002
. B700000000000000e4+002
. BOODOOD0000000000e+002
. 7400000000000000e4+002
. 7400000000000000e+002
. 7600000000000000e4+002
. 7BO0000000000000e+002
. 7900000000000000e4+002
. BOODOD0000000000e+002
. 8400000000000000e4+002
. BY00000000000000e+002
. 8500000000000000e4+002
. 7900000000000000e+002
. 7400000000000000e4+002
. 7500000000000000e+002
. 7B00000000000000e4+002
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EDITING DATI

N

L

# Esempio ad una variabile (tab separated)

@ UltraEdit-32 - [E:\DATIFabiotMATLABcode' codiceCorsittemperatural .txt] = |EI |£|

ﬁ File Edit Search Project Wiew Format Column Macro Adwvanced Window Help — |E’|£|

DS H S8R A W 4| F|liedlss=ssbymvwo oM P 3658 HE
JJ termperatural .t:-:tl

I;|||||I||| 1IDIIII|III2IDIIII|IIISIDIIII|III4IDIIII|IIISIDIIII|IIIEIDIIII|III?IDIIII|IIIBIDIIII|IIIQIDIIII|III1Q§IIII|IIIT

1 | 3.7100000000000000e+002 3.7200000000000000e4+002 3. 7200000000000000e+002 3.73000000—

E

e o

3

. .

For Help, press F1 Ln 1, Col. 2, Cw UM | Mod: 28/02/2004 11.15 File Size; 3122 NS | y

ey
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EDITING DATI

N

L

# Esempio ad una variabile (tab separated)

@ UltraEdit-32 - [E:\DATIFabiotMATLABcode' codiceCorsittemperatural .txt] = |EI |£|

ﬁ File Edit Search Project Wiew Format Column Macro Adwvanced Window Help — |E’|£|

DS H S8R A W 4| F|liedlss=ssbymvwo oM P 3658 HE
JJ termperatural .t:-:tl

I;|||||I||| 1IDIIII|III2IDIIII|IIISIDIIII|III4IDIIII|IIISIDIIII|IIIEIDIIII|III?IDIIII|IIIBIDIIII|IIIQIDIIII|III1Q§IIII|IIIT

1 | 3.7100000000000000e+002 3.7200000000000000e4+002 3. 7200000000000000e+002 3.73000000—

E

e o

3

. .

For Help, press F1 Ln 1, Col. 2, Cw UM | Mod: 28/02/2004 11.15 File Size; 3122 NS | y

ey
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GESTIONE DATI EXCEL

L

# CARICARE IL FILE (open, all files)

The Text Wizard has determined that vour data is Delimited.
If this is correct, choose Mext, or choose the data type that best describes your data,

N

riginal data type
Choose the file type that best describes your data:

* Delimited: - Characters such as commas or tabs separate each field.
" Fixed width - Fields are aligned in columns with spaces between each field.
Start import at row: Il E‘ File arigin: 437 1 OEM United States

Previews of file E:A\DATIFabiobMATLABCodeCodiceCorsiviemperaturala. et

1] 371
z| 37z
3| 37z
4| 373
5] 374
g 374
Kl

? ‘f r1 Cancel < Back Mext > Finish |
L . . _ _ : :
I,,.cw i... Fabio Scotti — Analisi statistica del dati
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GESTIONE DATI EXCEL

L

# Abbiamo | dati.

N

Ed Microsoft Excel - temperaturala.txt _ ||:| |i|
Fle Edit Wew Insert Format Tools Data Window Help Adobe FDF Type aguestonforhelp == & X
=N Rl Ty 7 Al 10 v BIUS=E=EEF%, $:% EE -h-A-
(g a4 T B &2 | ¢ Reply with Changes... End Review..., .
TR .

A - = ISE
A B | C | D E F G H J &

1 371 [

2 avz

3 avz

4 373

5 374

B 374

7 37h

g 37T

o 37T

10 373

11 373 hd
M 4 » »[\temperaturala | «] | HJJ
Draw- [ AutoShapes- . e [ O 4l 7= B M. S-A-=E=28ag.

Ready ML Y

roy
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Media e varianza

N

# Sequenza temporale di dati
# Dati da superfici e volumi

# ES: Un fermentatore ed un sensore di
temperatura.

# ES: Dati degli esami ematici di un gruppo di
laboratori.

# Es: la temperatura di un corpo misurata con
Immagini all’'infrarosso

Ewmmmri Fabio Scotti — Analisi statistica dei dati 11
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Media e varianza EXCEL

f
VY Ed Microsoft Excel - temperaturala.txt - |I:I |£|
@ File Edit Wiew [nsert Format Tools Chart Window Help Adobe FCF Type aquestion forhelp = = B X
= R ~eivlBrulE=s=EF %, BolEE|n-a-A-
@ £a %A 4 G ¥a | F Wy ) | ¥eReply with Changes... End Review... .
™ A
Chart Area - 3
A | B [ ¢ [ o [ e [ F [ e [ W [ v [ g [ 3
1 am - - - J
2 vz
3 vz 395
4 73
390 ‘ '
5 a74
Ty 380 1 - \‘ /f/ \ /m/w \1 /,f‘/ |
375 — Series
5 277 v\/ v \F eres
10 378 " 370 "
11 a7g
12 a7g 365
13 378 360
14 380 355 LR e i
15 380
16 380 17 18 35 562 69 86 103120
17 380
18 382 - . " =
M 4 » »[\temperaturala | <] | B

‘f r 1 Ready ML A
b=
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Media e varianza EXCEL

N

# Inseriamo 2Ix
la funzione g iR

Cr select a category: |Most Recently Used j

Select a function:

ANVERAGE

IF
HYPERLIME
COLMT
P

=11 ll

SuUM{number1;number?;...)
Adds all the numbers in a range of cells.

Help on this function (] Cancel

“"[1 Fabio Scotti — Analisi statistica dei dati 13
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Media e varianza EXCEL

# Uppure inseriamo il comando a mano

‘Draw~ I3 AutoShapes~ >~ WO E @ 4l r 2l - Z-A-=S=5 B @ .

Feady

Ed Microsoft Excel - temperaturala.txt o x|

File Edit Wew Insert Format Tools Data  Window Help  Adobe POF - 8 X

{7 ara ~10 - BIUSE=EEF%, |E -dA- 7

o B 52 | T¢Reply with Changes... End Review... .
—AVERAGE(A1:A120) ===,

T - A =AVERAGE(AT AT120)

A& | B | ¢ | b | E | F ¢ | HT
1 271 J
2 372
3 372
4 373
5 374
5] 374 MED A,

7 375 | 379,725!

3 37T

9 37T

10 278

11 278

17 QTN -
M 4 » M[\temperaturala | <] | L”J

R"”Lmri Fabio Scotti — Analisi statistica dei dati
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Media e varianza EXCEL

N

L

rey

1001081 80110010207 Fe010101001001001

=STDEV(A1:A120)

rj Fabio Scotti

# Deviazione standard

Ed Microsoft Excel - temperaturala.txt - |EI |£|
File Edit Miew Insert Format Tools Data  Window Help  Adobe POF
_ B x
[l ? - Arial 10 r B I UESE=EEE -d-A-7
oAt A% ¥ Bl =) | 9 Reply with Changes... End Review... .
sl -E R, 5

12 A =STDEWV(ATA120)
A c | o [ E [ F | &3

3 372

4 373 J

5 374

B 374 WMEDA

T 375 379725

8 a7

g a7

10 378

11 378 Deviazione standard

12 379 I 4,86448?!

13 378

14 320 -
M 4 » M|\temperaturala | 4] | L]JJ

“Draw- b | AutoShapes- ™~ w [ O 4l 75 [

Ready

& - f-A-=7g 2

-

LN A

— Analisi statistica dei dati
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Media e varianza EXCEL

# || sistema e’ controllato adeguatamente

In temperatura?

395

S f i / i

5o I WA WA VAR

a7s L L o |

— Series’ .

370 v V v

365

360
355 (TR T T T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e re e e e e e e e e e e e e e e e e e e e e e e e e T

1 14 27 40 53 66 /79 92 105 118

T wy !
e om e 1 ] Fabio Scotti — Analisi statistica dei dati
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Media e varianza EXCEL

# Per rispondere meglio possiamo avvalerci
del toolbox statistico di Excel

What would yvou like to

Contents Answer Wizard | Index |

histogram

Search

Select topic o display:

Perform a statistical analysis
About statistical analysis toals

Y riq 00000
Immwri Fabio Scotti — Analisi statistica dei dati

J Microsoft Excel Help L
= Shaw &

Perform a statistical analysis

1.

ion the Tools menw, click Data Analysis.

If Data Analysis is not available, load the Analysis
ToolPak,

P Hiow?

In the Data Analysis dialog box, click the name of the
analysis tool you want to use, then click 0K,

In the dialog box for the tool you selected, set the
analysis options you want,

You can use the Help button on the dialog box to get
rmore inforrnation about the options.

17



DISTRIBUZIONE con EXCEL

N

# Per rispondere meglio possimo avvalerci
del toolbox statistico di Excel
(Tools>Addins->Selezionare Analysis tool)

# lnserite i1l toolPAK 78 Deviazione standard
74 4 864457
[k
. Lk - 73 BD
# Preparate 1 “bin 30 BIN
y: 20 370
dell’istogramma % e
# Selezionate istogramma > -
32 240
53 295

T

R‘“Lmri Fabio Scotti — Analisi statistica dei dati
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DISTRIBUZIONE con EXCEL

N
¥

RS I L on | Y R ¥ R wr o

-

A, E C D E F = | I
1 Bin _Frer:,ruer?cy_ . [
2] 370 3
3| a3 25 45
4 380 41 40 ]
5 385 a7 —
6 | 390 12 35
7 295] 2] 30
g |More 0
g 25
— O Series
10 = 20
1
12 15
13 10
14 5
1%
E 0 |_| [ [ [ [ I_l
% 370 375 380 385 390 395 1
19 | u u ]
4 4 » »[\Sheet2 / temperaturala / | 4| V[
[1 Fabio Scotti — Analisi statistica dei dati 19
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Valutazione Della forma
della distribuzione con EXCEL

N

1. Describes How Data Are Distributed

2. Measures of Shape
o Skew = Symmetry

Left-Skewed Symmetric Right-Skewed
Mean Median Mode Mean = Median = Mode Mode Median Mean

AN A I

‘“[1 Fabio Scotti — Analisi statistica dei dati
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Valutazione Della forma

N

12

10

g

Wimw’w@ﬂfl Fabio Scotti — Analisi statistica dei dati

della distribuzione con EXCEL

O Series

21



RIASSUNTO STATISTICO con

EXCEL

Analysis Tools

2|x|

Anova: Single Factor

Anova: Two-Factor With Replication
Anova: Two-Factor Without Replication
Correlation

Covariance

Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample far Yariances
Fourier Analysis

Histogram

(04

| ~Input

roy

Descriptive Statistics

™ Labels in first row

Dk
Input Range:
Cancel
Grouped By & Colurins
" Rows Help

—Oufput options
" output Range:
& Mew ‘\Worksheet Ply:
™ MNew Workbook

¥ Surmmary statistics

¥ Confidence Level for Mean:
¥ Kkth Largest:

IV kth Smallest:

IQS %

“.cwr)i Fabio Scotti — Analisi statistica dei dati
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Risorse In rete

(http ://www.mathtools. net/I\/IATLAB/StatistiCS/ExceI/)

Mathtools.net >

The technical computing portal for all your scientific and engineering needs )

Mathtools.net > MATLAB > Statistics » Excel

Solverstat - SolverStat is an Excel add-in (xa) for Microsoft Excel 97, 2000, XF ti
Microsoft Excel, the built-in optimization package Solver yvields minimized least sc
wiorksheet functions makes Excel a flexible tool to solve lingar and non linear regr
Analyse-it, a statistics add-on - Analyse-It for Microsoft Excel now availablell The
parametric, and clinical research statistics. Download FREEE 14-day trial of Analy
Elockage Analysis - MaceTech Blockage Analysis is a freeware Excel Add-in. Bl
amongst options on account of unawareness, lack of knowledge, unavailability, in
both positive and negative impacts of blockage, and, the separate impacts of mul
CAMPLS - This paper describes the development of a spreadsheet-based CAA [
quantitative disciplines. The CAMPUS program (Computer Alded Marking Frogra
regarding workload, validity and feedback when assessing students.

DE Histograms - This Excel Add-In provides fast and easy graphical and statistic:

""[1 Fabio Scotti — Analisi statistica dei dati
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N

Statistica descrittiva MATLAB

;! ‘f’
i 1 “
100108160611001010Y 70010101001001001 10070101100 7001

data = [1 2 3 4 50];

0% The arithmetic mean of the data:
mean(data) ans: 12

% The median of the data:
median(data) ans: 3

% The standard deviation:
std(data) ans: 21.27

% The smallest value in the data:
min(data) ans: 1

% The largest value in the data:
max(data ) ans: 50

Fabio Scotti — Analisi statistica dei dati
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RIASSUNTO STATISTICO con

“"[1 Fabio Scotti — Analisi statistica dei dati

EXCEL 2 8|
A 1 Colnmind
N 2

3 Mean 279 725
4 |Standard Error 0444065
o |Median 280
6 Mode 378
{ |Standard Dewviation 4864487
8 |Sample Varance 2366324
9 | kKurtosis -0 53292
10 | Skewness 0 106953
11 |Range 21
12 | Minimum 370
13 | Maximum 39T
14 | Sum 45567
15 | Count 120
16 |Largest 1) 3497
17 [Smallest{ 1) 370
18 |Confidence Level(9%,0%) 0879292
A0
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Risorse In rete

(http ://www.mathtools. net/I\/IATLAB/StatistiCS/ExceI/)

Mathtools.net >

The technical computing portal for all your scientific and engineering needs )

Mathtools.net > MATLAB > Statistics » Excel

Solverstat - SolverStat is an Excel add-in (xa) for Microsoft Excel 97, 2000, XF ti
Microsoft Excel, the built-in optimization package Solver yvields minimized least sc
wiorksheet functions makes Excel a flexible tool to solve lingar and non linear regr
Analyse-it, a statistics add-on - Analyse-It for Microsoft Excel now availablell The
parametric, and clinical research statistics. Download FREEE 14-day trial of Analy
Elockage Analysis - MaceTech Blockage Analysis is a freeware Excel Add-in. Bl
amongst options on account of unawareness, lack of knowledge, unavailability, in
both positive and negative impacts of blockage, and, the separate impacts of mul
CAMPLS - This paper describes the development of a spreadsheet-based CAA [
quantitative disciplines. The CAMPUS program (Computer Alded Marking Frogra
regarding workload, validity and feedback when assessing students.

DE Histograms - This Excel Add-In provides fast and easy graphical and statistic:

""[1 Fabio Scotti — Analisi statistica dei dati
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