Acknoeic Keparaia 4 kar 5

of CRETE

Evopyavn Xnuikn Avaivon (MMM 212)

Kaf. EAwa WuAAdakn

Epyaotnptlo Ydatikng Xnuelag Mpadeio dddokouoag: K1.102

2XOAN XI’]H[KU'UV Mn'xavmtbv KAl TnA: 2821037810
Mnxavikwy INeptBarlovtog

NoAutexveio KpAtne email: epsillakis@tuc.gr



Kepalaio 4 otatiotikn



MpoBAnua

H emti tolg 100 teplekTikOTNTA EVOC TtpocBeTOUL o€ Bevdivn peTpnbnke €EL
dOopEC KAl Tt PAUE TA TTapakatw artoteAeocpata: 0.13, 0.12, 0.16,
0.17,0.20,0.11 %. Bpeite ta dtaotipata epmniotoocuvng 90 kat 99 % yiua tnv
eTti Tolg 100 TtEPLEKTIKOTNTA TOU TIPOCHBETOU.

Auon

s Ol48, N 0034 Nivakag 3.4. OewpnTiKEC TIUEC t (tmeor) OF OIAPOPOUC PaBUOUC €AEUBEL
(2 O l 5)(0 034) EUTNIOTOOUVNC.
. . BaBuoi
90% confidence interval = 0. 143 + = 0. |48 + 0028 ehevBepiag ITG8UN EPTIOTOOUVNG
'\/-(-) v=n-1 80% 90% 95% 99%
1 3,078 6,314 12,706 63,657
(4.032)(0.034) 2 1'886 2'920 43’03 9625
0/ o = Ade nterval = 4 = ().14¢ + 0.05 3 1,638 2,353 3,182 5,841
09% confidence interval = 0.14g J6 0.14g 6 ; 1.898 2,953 M@ e
5 1,476 2,571
6 1,440 1,943 2,447 3,707
7 1,415 1,895 2,365 3,500
8 1,397 1,860 2,306 3,355
9 1,383 1,833 2,262 3,250
10 1,372 1,812 2,228 3,169
1" 1,363 1,796 2,201 3,106
12 1,356 1,782 2179 3,055
15 1,341 1,753 2,131 2,947
20 1,325 1,725 2,086 2,845
30 1,310 1,697 2,042 2,787

oo* 1,282 1,645 1,960 2,576




Dotmatics Explore the Scientific R&D Platform

_fGraphPad Prism Customers Resources Support Pricing Cart Sign In L Free Trial

1. Select category 2. Choose calculator 3. Enter data 4. View results

Descriptive statistics and Cl of mean

Enter raw data and this calculator will calculate the mean, SD, SEM and confidence interval of the mean. Enter mean, N and SD
or SEM, and it will calculate the confidence interval of the mean.

1. Choose data entry format 2. Enter data
Caut Changing format will erase your data
1: | 0.13 S
@ Enter up to 50 rows
Enter or paste up to 10000 rows 2| 0.12 v
Enter mean, SEM and N 3. 0.16 2
Enter mean, SD and N 4 | 017 s
5: 1 0.20 <
3. View the results 6 | 0.1 2
7: $
Calculate Now
8: é
Clear The Form
9: e

10:
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Explore the Scientific R&D Platform

&/ GraphPad

1. Select category

Prism Customers Resources Support

2. Choose calculator 3. Enter data

Descriptive statistics results

Parameter
Mean

SD

SEM

N

90% CI
95% ClI
99% ClI
Minimum
Median

Maximum

Value

0.1483

0.0343

0.0140

6

0.1201 to 0.1766
0.1123 to 0.1843
0.0919 to 0.2048
on

0.145

0.2

Learn more about descriptive statistics

Pricing

4. View results

Sign In




MpoBAnua

‘Eva tpotutto delypa avadopag €ival TILOTOTIOLNHEVO OTL TIEPLEXEL 94,6 ppm EVOC OPYAVIKOU
puTttavtr o€ xwpa. H avaAuon cag 6ivel 98.6, 98.4, 97.2, 94.6 ka1 96.2 ppm. Ta armtoteAeopata cag
dladEPOUV ATTO TO AVAUEVOHEVO ATIOTEAECUA PHECA O€ €va dldoTnua eutiotoouvng 95 %? Eav
KAVETE AAAN pia petpnon Kal tepvate 94,5 Ba kataAnyate o€ d1adopETIKO cUUTIEPACHA?

. s (2.776)(1.66) 5
95% confidence interval = X iT = 97.00 N = 97.00 £ 2.06 o , ,
n 5 Kag 3.4. OewpnrikéC TINEC t (fiheor) O€ OlGQOpPOUC PaBpoUC eAeubeg
JT000VNC.
Range = 94.94 to 99.0¢ Badpoi
eAeuBepiag ZTABUN EPTTICTOOUVNG
The 95% confidence interval does not include the certified value of 94.6 ppm, so ven-1 80% 90% 95% 99%
1 3,078 6,314 12,706 63,657
the difference is significant at the 95% confidence level. 2 1,886 2,020 4303 9,025
- 3 1,638 2353 3,182 5,841
> sure esults x =96.58, s = 1.8 4 1,533 2,132 2,776 4,604
If we make one more measurement, the results are x 8 0 . 1aze 2015 5571 4032
(2.571)(1.8p) 18 6 1,440 1,943 2,447 3,707
% o snee interval = 96.5g + = 096.58 + 1.89 7 1,415 1,895 2,365 3,500
95% confidence interva 8 \ﬁ) 8 ! fods e 2300 oo
9 1,383 1,833 2,262 3,250
Range = 94.69 to 98.47 10 1,372 1,812 2228 3,169
4 3 1" 1,363 1,796 2,201 3,106
The 95% confidence interval still does not include the certified value of 94.6 ppm, 12 1,350 1.782 2479 3,055
a Aiffan : ot 1 s 4 P 0 > ~ vV l 20 1:325 1:725 2:086 2:845
so the difference is still significant at the 95% confidence leve - 0 V607 5 02 2787

oo* 1,282 1,645 1,960 2,576




MpoBAnua
[}l — X

Ta mapakAtw dUO0 CET PETPNOEWYV OE EvVA TIPOTUTIO delypa va fealculated = Ve >
dopdaAc elval oTaTIoTIKA avtioTolxa? i/m + sain;
2
Method 1 Method 2 De __(si/ny + s3iny)
grees of freedom = . .
0.082 601 0.081 83 (si/ny))*  (s3/ny)
0.082 621 0.081 86 P— + —
0.082 589 0.082 05 ! :
0.082 617 0.082 06 B
TABLE 4-4 (Critical values of F = s]/s; at 95% ¢
0.082 598 0.082 15
0.082 08 Degrees of
Teedo
SOURCE: S. Ahmed, N. Jabeen, and E. ur pedome <.
Rehman, Anal. Chem. 2002, 74, 4133; L. W. =
Green, J. J. Leppinen, and N. L. Elliot, Anal. 2 19.0 19.2 19.2 193 19.3
Chem. 1988, 60, 34. 9.55 9.28 9.12 9.01 8.94

Auon

694 | 659 | 6.39 6.16
579 | 541 | 519 [T5U5| 495

3
4
5
6 514 | 476 | 453 439 | 428
7
8
9

474 | 435 | 412 397 | 3.87
446 | 4.07 3.84 3.69 | 3.58
426 | 386 | 3.63 348 | 337

For Method 1, we compute X1 = 0.082 6052, s1 = 0.000 0134.
For Method 2, x> = 0.082 005, 52 = 0.000 129.

10 410 | 371 | 348 | 333 | 322
The two standard deviations differ by approximately a factor of 10. We should 1 398 | 359 | 336 | 320 3.10
R 12 388 | 349 | 326 | 3.11| 3.00

use the F test to compare the two standard deviations: 13 381 | 341 | 3a8 | 302 292
N 14 374 | 334 | 311 | 296 | 285

Fealculated = $2%/s12 = (0.000 129)2/(0.000 0134)% = 92.7 5 26z | 320 | 306 | 2090 | 270
= i > ions 4-8a and 4-9a. 16 363 | 324 | 301 | 285] 274

Fiable = 6.26. Since Fealculated > Frable, We use Equations 17 359 | 320 | 296 | 281 | 270
The following spreadsheet shows that fcalculated = 11.3 and #aple = 2.57. :g ggg ;:g ;.3(3) ;;Z ;.gg
fealculated = lable, SO the difference is significant at the 95% confidence level. 2 349 | 310 | 2871 271 | 260
30 332 | 292 | 269 | 253 | 242

m 300 | 260 | 237 | 221 | 210

Critical values of F for a one-tailed test of the hypothesis that sy>s;. There isa .



MpoBAnua

H twun 216 Ba tpemetl va anoppldBei amod To mapakAtw OET HETPHOEWV:
192,216,202,195, ka1 2047

Auon

: AplOuoG G
x = 201.8; s = 9.34 napatnpicewv  (95% epruotooivn)

Gealculated = [216 — 201.8| / 9.34 = 1.52 3 1.153
1.463
1.672
1.822
1.938
2.032
2.110

Gable = 1.672 for five measurements

Because Gegleulated < Grable, We should retain 216.

O 00 NO U b
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MpoBAnua

5-16. In a murder trial in the 1990s, the defendant’s blood was
found at the crime scene. The prosecutor argued that blood was left
by the defendant during the crime. The defense argued that police
“planted” the defendant’s blood from a sample collected later. Blood
is normally collected in a vial containing the metal-binding com-
pound EDTA as an anticoagulant with a concentration of ~4.5 mM
after the vial has been filled with blood. At the time of the trial, pro-
cedures to measure EDTA in blood were not well established. Even
though the amount of EDTA found in the crime-scene blood was
orders of magnitude below 4.5 mM, the jury acquitted the defendant.
This trial motivated the development of a new method to measure
EDTA in blood.

(a) Precision and accuracy. To measure accuracy and precision of
the method. blood was fortified with EDTA to known levels.

mean value found — known value

A = 100 X
i) known value

standard deviation
mean

For each of the three spike levels in the table, find the precision and
accuracy of the quality control samples.

EDTA measurements (ng/mL) at three fortification levels

Precision = 100 X

= coefficient of variation

Spike: 22.2 ng/mL 88.2 ng/mL 314 ng/mL

Found: 333 83.6 322
19.5 69.0 305
239 834 282
20.8 100.0 329
20.8 76.4 276

source: R. L. Sheppard and J. Henion, Anal. Chem. 1997, 69, 477A, 2901.

(b) Detection and quantitation limits. Low concentrations of EDTA
near the detection limit gave the following dimensionless instrument

readings: 175, 104, 164, 193, 131, 189, 155, 133, 151, and 176. Ten
blanks had a mean reading of 45.4. The slope of the calibration curve
is 1.75 X 10° M. Estimate the signal and concentration detection
limits and the lower limit of quantitation for EDTA.

Auon

5-16.

(a) For the fortification level of 22.2 ng/mL, the mean of the 5 values is 23.6¢
ng/mL and the standard deviation is 5.63 ng/mL.

5.63

Precision = 100 x 337¢¢ = 23.8%.
23.66 —22.2
Accuracy = 100x = 555 = 6.6%

For the fortification level of 88.2 ng/mL, the mean of the 5 values is 82.4g
ng/mL and the standard deviation is 11.49 ng/mL.

- 1149
Pl‘eClSlon - lOOx 82.48 o 13.9°A).
Accuracy = 100 x 824888# = —6.5%

For the fortification level of 314 ng/mL, the mean of the 5 values is 302.%
ng/mL and the standard deviation is 23.5; ng/mL.

23.51

Precision = 100 x 3028 = 7.8%.
Accuracy = 100 x 302?*2314 = ~3.6%

(b) Standard deviation of 10 samples: s = 28.2 : mean blank: Yblank = 45.0

Signal detection limit = yyjank + 35 = 45.0 + (3)(28.2) = 129.6

. ... 35 (3N28.2)
Concentration detection limit = m = 175 x 109 M-I =48x 108 M
e .. 10s  (10)(28.2)
Lower limit of quantitation = <= = 7=~ M = 1.6x107M



NMpoBAnpa

Spike recovery and detection limit. Species of arsenic found
in drinking water include AsO;‘Z’_ (arsenite)., AsOi‘ ~ (arsenate),
(CH;3),As0, (dimethylarsinate), and (CH3)ASO§— (methylarson-
ate). Pure water containing no arsenic was spiked with 0.40 pg
arsenate/L.. Seven replicate determinations gave 0.39, 0.40, 0.38,
0.41, 0.36, 0.35, and 0.39 pg/L."° Find the mean percent recovery of
the spike and the concentration detection limit (pg/L).

Auon

Mean = 0.383 pg/L and standard deviation = 0.0214 pg/L
% recovery = Syl x 100 = 96%
0.40 pg/L °
The measurements are already expressed in concentration units. The
concentration detection limit is 3 times the standard deviation = 3(0.0214 pg/L) =

0.064 pg/L.
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Detection limit. Low concentrations of Ni**-EDTA near the
detection limit gave the following counts in a mass spectral mea-
surement: 175, 104, 164, 193, 131, 189, 155, 133, 151, 176. Ten mea-
surements of a blank had a mean of 45 counts. A sample containing

1.00 pM Ni**-EDTA gave 1 797 counts. Estimate the detection limit
for Ni-EDTA.

AU on The low concentration of Ni-EDTA has a standard deviation of 28.2 counts for
10 measurements. The detection limit is estimated to be

Ydl = Yblank + 35 = 45+ 3(28.2) = 129.6 counts

To convert counts to molarity, we note that a 1.00 uM solution gave a net signal

of 1797 — 45 = 1752 counts. The slope of the calibration curve is therefore
estimated to be

_ _ Ysample “Vblank  1797-45 175, x 109 counts
" = sample concentration = 1.00 upM ~ 1+792 M

The minimum detectable concentration is

3s  __(3)28.2)counts  _ 48 108 M
m

~ 1.752 x 109 counts/M



