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Articolo - guida
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Differenze tra due gruppi: grafico

Figure: HFPV versus CV in ALI/ARDS.
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Differenze tra due gruppi: variazioni percentuali

Table: HFPV

80 74 10 131 82 106 25 74 107 11
-10 38 22 20 50 -11 115 46 59 11
78 70 100 1 42 87 110 16 49 34
2 1 28 0 166

Table: CV

41 12 -23 17 35 7 -14 -15 18 -4
35 -6 -18 -11 0 -24 7 -18 -24 -21
-14 -5 27 33 57 -19 -34 -7 -27 -3
19 -10 58 -12 18
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La media e la deviazione standard
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Il test t di Student
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Il test di Fisher e Snedecor
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Normalità
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Figure: non normalità dei dati.
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Il test di Wilcoxon (Mann e Whitney)
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Riassumendo

Differenze tra due gruppi

si deve verificare nell’ordine:

la normalità dei dati

la differenza di dispersione dei dati

la differenza di centralità dei dati

Massimo Borelli (borelli@units.it) Frustra fit per plura .. 15 gennaio 2013 11 / 33



il software che usiamo
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Difficoltà matematica

Che fare?

t =
m1 −m2√

s2
1

n1
− s2

2
n2
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Articolo - guida

Figure: Candida albicans.
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Età nei tre reparti

Table: Age

Reparti Min. 1st Qu. Median Mean sd 3rd Qu. Max.

MIC 14.00 70.00 81.00 75.92 15.30 86.00 98.00

Table: Age by reparto

Reparto Min. 1st Qu. Median Mean sd 3rd Qu. Max.

C (16%) 48.00 61.00 70.00 70.17 13.10 80.50 89.00
I (17%) 31.00 66.75 80.00 73.00 17.63 84.25 91.00

M (67%) 14.00 75.00 82.00 77.99 14.86 87.00 98.00
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Il grafico ’spiega’ l’Anova
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Differenze tra più gruppi
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Differenze tra più gruppi: multiple comparison

età media nei reparti:
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Differenze tra più gruppi: multiple comparison

(1 − 5

100
) · (1 − 5

100
) · (1 − 5

100
) =

= (1 − 5

100
)3 = 0.86

Livello α = 5%

Sussiste il 14% di probabilità di compiere un errore di primo tipo, i.e.
affermare arbitrariamente che vi è un effetto (che potrebbe esserci, o no, ma

tale decisione non può venir tratta dai dati in esame).
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Differenze tra più gruppi: multiple comparison

Points to consider in Clinical Trials

.. multiplicity can have a substantial influence on the rate of false positive
conclusions (..) whenever there is an opportunity to choose the most
favourable result from two or more analyses.
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Differenze tra più gruppi: multiple comparison

Table: Espressione genica in dieci soggetti

T1 T2 T3 T4 T5 C1 C2 C3 C4 C5
g1 -0.50 -0.43 -0.10 -0.26 0.89 -0.33 -0.77 -0.40 -0.24 -1.23
g2 0.13 0.76 1.40 -0.06 -0.04 1.363 0.424 -2.13 0.059 0.589
g3 -0.07 0.26 -1.77 -0.37 -1.34 -0.46 -0.58 0.156 -0.17 0.124
g4 0.88 0.77 0.62 2.581 -1.93 0.842 0.415 0.660 0.794 -0.52
g5 0.11 -0.81 -0.52 0.129 0.709 -1.45 -1.54 -0.98 0.006 0.620
g6 0.31 -0.43 1.32 -0.71 -0.15 -0.40 -0.51 -1.11 -0.62 0.708
g7 -0.58 -0.72 -0.36 0.637 0.216 -0.77 -0.27 -0.43 -0.25 -0.09
g8 0.71 0.23 1.32 0.201 0.82 -0.36 1.007 -0.51 -0.69 -0.29
g9 -0.82 -1.15 0.04 -0.06 1.727 1.240 -0.46 0.418 0.202 -1.08

g10 -0.35 0.24 -1.87 -0.09 -0.10 -0.10 0.297 0.134 0.846 -0.62
g11 0.08 -0.09 -0.44 0.44 -0.55 0.172 -0.41 1.034 0.632 -0.23
g12 0.09 1.75 -1.73 -1.06 1.43 0.254 -0.85 1.653 0.201 -0.25
g13 -0.20 -0.13 0.18 -1.16 -0.89 -0.61 0.689 -0.01 -0.09 0.953
g14 0.74 -0.11 1.89 1.65 -1.15 -1.42 -0.46 -0.02 0.289 -0.26
g15 0.12 -0.69 -2.27 -2.06 -0.53 -0.33 1.348 0.250 -0.05 1.895
g16 -0.02 -0.22 0.98 0.01 2.45 0.128 0.443 -0.33 -2.04 -0.42
g17 -0.38 0.18 -1.39 -1.08 -0.83 1.018 -0.15 -0.11 0.358 1.575
g18 0.51 0.42 1.82 0.27 0.41 -0.25 0.455 -0.09 -0.37 0.161
g19 -0.91 1.06 1.38 1.01 -1.17 -0.30 -0.04 0.264 1.268 -1.08
g20 2.31 0.97 -0.83 -2.07 -1.17 1.615 0.456 0.138 2.168 0.576

Massimo Borelli (borelli@units.it) Frustra fit per plura .. 15 gennaio 2013 21 / 33



Differenze tra più gruppi: multiple comparison

Table: Espressione genica in dieci soggetti

T1 T2 T3 T4 T5 C1 C2 C3 C4 C5 p
g8 0.71 0.23 1.32 0.20 0.82 -0.36 1.007 -0.51 -0.69 -0.29 0.021

g15 0.12 -0.69 -2.27 -2.06 -0.53 -0.33 1.35 0.25 -0.05 1.89 0.027
g17 -0.38 0.18 -1.39 -1.08 -0.83 1.02 -0.15 -0.11 0.36 1.58 0.053
g18 0.51 0.42 1.82 0.27 0.41 -0.25 0.45 -0.09 -0.37 0.16 0.059
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Riassumendo

Differenze tra più gruppi

normalità

differenza di dispersione
I Bartlett
I Levene

’correggere’ per la molteplicità
I Bonferroni?
I Tukey
I Dunnett (se gold standard)
I glht
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Articolo-guida
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Come testare la correlazione?
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La retta di regressione
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p-value: 0.006

AMTleft
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S
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Attenzione a non confondere:

correlazione 0.63

significatività 0.006
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Retta di regressione: summary
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Retta di regressione
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Conclusioni: Frustra fit per plura?

differenze tra due gruppi

+ test t di Student

differenze tra più gruppi

+ Anova

correlazione

+ retta di regressione
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Conclusioni: il modello lineare

differenze tra due gruppi

+ test t di Student

differenze tra più gruppi

+ Anova

correlazione

+ retta di regressione

lm(variazione ∼ gruppo)

lm(eta ∼ reparto)

lm(SSI ∼ AMTleft)

Massimo Borelli (borelli@units.it) Frustra fit per plura .. 15 gennaio 2013 30 / 33



Modelli lineari generalizzati
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Modelli lineari generalizzati

Table: lm

gruppo variazione
...

...
HFPV 28
HFPV 70
HFPV 166

CV 1
CV 12

...
...

Table: glm

kristeller pesoneonatale
...

...
si 4390
si 4170
si 3100
no 3970
no 4080
...

...
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The end
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