Chapter 6
t-distribution
confidence intervals
t-tests



The t-distribution

X—x

* Measures distance from the
mean while accounting for

uncertainty of true mean
location

* Similar to standard normal
distribution (Z)
* Exact shape depends on DF

* DF = number of observations— 1
* T with high DF convergent with Z

Probability density
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Z =N(0,1)

t(df=10)

t(df=3
( t(d%=1)




BN BN D

Loy nbe way

B SGNEG B LMCEOE

e g

SO S0 Iy
ALFILIIEN LENILS

BLUPERE BINPA

sLuebns suag ey
Enped AU

G

[ ey B
BEE ensoogny eng

BRESDIES BT

1L

M

aguifolium

“BEe sisumed pog.

BT

Y

[ L)

BEE Sl oD &

T

B O Ene BACLILGY

BORPAME N9 BT

BEZAUDD gLy

E LB B IS

A0

B0 N 5 NIAL O

L)
UL ATy

Ban KeeD

_. L _Tn

WAL BN W0 R5

SO0 B D)y

ENEEE SOy

== AT e ]

B RINE SGI05

SR RNy
ELBIBRAR Y WY BB
WINALRIEED WAL,

Sren) Srgny

IR ﬁnqtm”w

“EBE 5o wEE SUoU0 ]

ENE0QNG MYroUNy By,

EE T )

BB supsaals srosuLgLy.
BB ey Wi 8 e e

BEE matin veuEo.

R BRI,

“EBE B.J5y A0V RE ERE0J Dy ]
T B0 Y B0 5 ]
SIRIEWI E BIreLy] s

Bbe supsodioes gnzm.

Gl sueyng 81 600

Gle eoen o) ueg.

WNPADUDYEE W3Rl

B papcufannd sniyg

P AL L0 e

B0 ED OO,

IO SIS L

Bpasod Ly e

BB 65 L ged & W0e)

b Bam@ae Bl

“BER RLIAD BONpEaL

LU TR B WAy
xpe eaapaH
BURCAE By
“Bbe wrugry seqgy
LUNPOLCED BIEauOT
amlina nagentiyg

LWpR B UNGERIED
S/ o 3 srusdun®
A0 0L e B

BRI O] B0

wopes s snfey

B EALOD £

SN BB 0D MEED Jeoy

BER BEOLIEE FILM 5

sopdy diod B s Beapsy
Bl na Wwrypodouys

U OGN0 ENoUne

WNIs Oy paoiuoy

ey sronguues

B LS AL A

Bfie o nyow wnpeo
ey sy

gryrpeg srupdien

ACUEMC KR EIL R

ELAA BN A

sofaf)de spsosBeweyes
BB L AL DAL e g
il maom) A B0 S0
auuaed wiyoy

BIOND BN

Enu @ el

Bfe simused grunssdo)y

archaeophyteand neophyte, respectively. The bar colour indicates the species”
affinity tolevel 1 EUNIS habitats® and the error bars indicate the 95% Cls. The

and named. Plant photographs were obtained from https:/www.floraweb.de/.

three most declining and increasing species are illustrated with photographs
Copyright for C. auream, C. cyanus and B. racemosus: Thomas Muer; for

1. aquifolium: Haupt Verlag; and for A. carinatum and Q. rubra: Regensburgische

Botanische Gesellschaft.

Confidence
Intervals

* Interval around the sample

mean within which the true

mean lies with 95%

probab

ility
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. CLh
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dotcharts/barplots showing the means

* The best option for error-bar intervals in

ingle sample t-test
* Tests

*S

fixed value (typically 0)
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Student t-test

 Comparison between two means
* Two samples of independent observations
* HO: the two means are identical

- t — 21'1'2
5%,—R2
* Assumes

* Identical variance of the two samples (homogeneity of variance)
* Minor departures solved by using the Welch variant of the test formula

 Normal distribution of the two variables
*DF=n,-1+n,-1



Paired t-test

* Used for paired observations
* Dependence of observations within a pair

* E.g. block design
 Pairis an independent observation

 HO: mean difference within pairs =0
* Equivalent to a single sample t-test
* DF = n(pairs) - 1



