| Torzitatlansag vizsgélgla

A szoké&sos modszerek:
Atlagos torzitas Hy:E(y-%)=E(y=x)=E(8)=0
Atlagos visszanyerés H,: E(%) =1

Regressziés modszer H,:Y =x
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A torzitas (a meért és hozzaadott koncentracio kigégb) figg-e a
bemért koncentraciotol?
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A torzitas szérasa fliigg-e bemért koncentraciotol?

kbs

0.05
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Ha nem, sulyozatlanul dolgozhatunk.
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Csak ha a torzitas nem fligg a bemért koncentracé@tiemes
vizsgélni az é&tlagos torzitast:

Ho:E(y-%)=E(y=x)=E(8)=0
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Ha flugg, kevés
értelme van.
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A visszanyereés (a mért és hozzaadott koncentraanyaj fligg-e a
bemért koncentraciotol?
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Validalas1

1.7

1.6

15

14

13

12

11

1.0

79

Csak ha a visszanyerés nem fligg a bemért koncenéiac
eérdemes vizsgalni az atlagos visszanyerest:

visszanyeres
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Ha flgg, kevés
értelme van.
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A torzitas (a meért és hozzaadott koncentracio kigégb) lineéaris
fuggvénye-e a bemért koncentracionak?
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Ha igen, alkalmazhatjuk a regressziés modszert.
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A hipotézisvizsgalat szokasos kérdésfeltevése negfateb.
Nem: valamilyen eltérés az adatokbol észreviebet

Hanem: biztosak lehetlink-e benne, hogy a megengedhe
mértéket nem haladja meg (intervallum-hipotézis).

Atlagos torzitas -A<E(y=-x)<A

Atlagos visszanyerés A< E(lj -1<A
X

Regresszidos modszer A<E(y-x)<A
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Kivonat a USP-bI

(25} VALIDATION OF COMPENDIAL PROCEDURES

IAssessment of accuracy can be accomplished in a variety of ways, including
evaluating the recovery of the analyte (percent recovery) across the range of the
assay, or evaluating the linearity of the relationship between estimated and actual
concentrations. The statistically preferred criterion is that the confidence interval for
the slope be contained in an interval around 1.0, or alternatively, that the slope be
close to 1.0. In either case, the interval or the definition of closeness should be
specified in the validation protocol. The acceptance criterion will depend on the
assay and its variability and on the product. Setting an acceptance criterion based on

the lack of statistical significance of the test of the null hypothesis that the slope is

1.0 is not an acceptable approach.
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4. példa
Szennyezésvizsgélat torzitatlansaga
torz.sta

sorrend | hozzaadot{ mért kbs
10 0.2299 0.2031 | -0.0268
3 0.2297 0.2271 | -0.0026
6 0.6885 0.6877 | -0.0008
8 0.6909 0.7864 | 0.0955
9 1.1564 1.2341 | 0.0777
2 1.1466 1.1356 | -0.011
4 1.617 1.6915 | 0.0745
7 1.6366 1.6942 | 0.0576
1 2.1168 2.133 |0.0162
5 2.0698 2.0657 | -0.0041
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2.4

torz.sta 6v*10c
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Parameter Estimates (torz.sta)
Sigma-restricted parameterization

Effect

mert mert mert mert -95.00% | +95.00%
Param. | Std.Err t p Cnf.Lmt | Cnf.Lmt

Intercept

hozzaadott

0.012571 0.029269 0.42949 0.678901 -0.054923 0.080064
1.012994 0.021958 46.13285/ 0.000000 0.962358 1.063629
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Hagyomanyos
regresszios
modszer
Dontés?

85

Scatterplot of kbs against hozzaadott
torz.sta 6v*10c
kbs = 0.0126+0.013*x; 0.8 Conf.Int.
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Elfogadjuk, hogy vizszintes?
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Atlagos torzitas: Hagyomanyos médszer H,:E(y—x)= E(Z)= 0

Statistics>Basic Statistics>t-test, single sample

B, T-Test for Single Means: torz.sta

Quick Advanced | Options

’ Sumnmary: T-tests

Reference values
(%) Test all means against: 0 @

() Test means against different
uzer-defined constants

Test of means against reference constant (value) (torz.sta)
Mean | Std.Dv. | N | Std.Err. | Confidence | Confidence | Reference | t-value | df p
Variable -95.000% | +95.000% | Constant
kbs 0.027620 0.044125 10 0.013953  -0.00394E 0.059185 0.00 1.979444 9\0.079139
Dontés?
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Atlagos torzitas: intervallum-hipotéz

~A<E(y-x)<A
y (Quick Advanced Fobust | Momality | Prob. &
’ Summary: Statistics ] EE [EX Eg G2
Location, walid M- Wariation, moments
. . .. Walid M Standard Deviation

Statistics>Basic Statistics> 1% valid cbswn. ]Gl for Sample 5D

>Descriptive statistics Mean Intervat: |- 011 [ %
[] Sum [] Coefficient of variation
[ Median [N ariance
[ Mode [ 5td. em. of mean
[ Geom. mean Conf. limits for means
] Harm. mean Interval: 20100 EI %

[7]5kewness

Descriptive Statistics (totZ.5ta)

Valid N| Mean |/Confidence | Confidence\ Minimum | Maximum | Std.Dev.
Variable -80.000% 80.000
kbs 10 0.02762C 0.008322 0.046918/ -0.02680C  0.09550C 0.044125
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Atlagos visszanyerés: Hagyomanyos maédszer H,: E(X} =1

Y
ﬁ T-Test for Single Means: torz.sta 1.16
114 ®
@ Wariables; | viszzanperes 112
1.10
Quick | &dvanced  Ophions 1.08
[ ]
Reference values 08 °
1.04
o 1) E H [ )
(%) Test all means against: =510
(O Test means against different g 100 ° o
uzer-defined constants 2 ° [ )
0.98
[ Display long variable names 0.96
- . 0.94
Compute conf. limits; [Interal: |35.00 @ %
0.92
0.90
p-alus for highlighting: |05 EI 0388 °
0.86
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hozzaadott

Test of means against reference constant (value) (torz.sta)

Mean | Std.Dv. | N | Std.Err. | Confidence| Confidence| Reference | t-value | df p
Variable -95.000% | +95.000% | Constant

visszanyeres |1.01537 0.06540 10 0.02068 0.96859 1.06215 1.0000 0.7432 9 0.4763
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Atlagos visszanyerés: intervallum-hipotézis

_A<EY]-1<A
X

Descriptive Statistics (torz.sta)
Valid N | Mean | Confidence | Confidence | Std.Dev.

Variable -80.000% 80.000
visszanyeres 10 1.015371 0.986769 1.043973 0.06539¢
Dontés?
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Regresszios modszer : intervallum-hipotézis A< E(y— x)<A

Statistics>Advanced Linear/Nonlinear Models>
>General Linear Models>Simple Regression

S 2D Scatterplots

Ha az ingadozas varianciaja konstar
a mert koncentraciorg) a

hozzaadott koncentracig)(
fuggvényében illesztett egyenes
(linearis regresszid) adekvat,

és a mérési hibak korrelalatlanok.

| Quick E.ﬁ.ci;-'anced_'; :ﬁ.«g_pearance___:tat_gg_olrized_“ Dptn

Wariables:

l:x:
E_—Y:

hozzaadott

kbs

Regression bands

Coff lereet:

(%) Confidence !_-_8_ E

() Prediction

Fit type:
(e FiE 2
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Scatterplot of kbs against hozzaadott
torz.sta 6v*10c
kbs = 0.0126+0.013*x; 0.8 Conf.Int.
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Dontés?
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Ha az egyenest vizszintesnek tekinthetjik, az éslégyzitas
mobdszerét alkalmazzuk. Jobb, mint a regressziés?

Descriptive Statistics (torz.sta)
Valid N | Mean | Confidence | Confidence | Minimum | Maximum | Std.Dev.
Variable -80.000% 80.000
kbs 10 0.027620 0.008322 0.046918 -0.02680C 0.09550C 0.044125
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5. példa

Old6szermaradék gazkromatografias meghatarozasizends
validalasa, MeOH koncentracio, modszeratadas

Box & Whisker Plot: metanol
1 2 2835
at metanol 2850
1|vevo 283
2|vevo 281 282.5
3|vevo 281 2820 o
4|vevo 281
5[vevo 283 2815
6|vevo 283 g S50
7|ado 281 2
8|ado 280 2805
9|ado 280 2800 i
10|ado 279
11|ado 279 279.5
12|ado 280
279.0
2785 O Median
vevo ado [ 25%-75%
at T Min-Max
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Atado Atvevé K6z6s RSD
laboratériumban | laboratériumban (%) A (ppm) | A (%)
(ppm) (ppm)
metanol 280 282 0.5 2 0.

Ertskelds:
_RSD-=15%9

-atlagolekézstti-kulsnb sége A-<-159

-rakdmutatasi-hatarcle-(DL)-1s-megfeleltek-aké vetelmenyeknek

il

Konkinzié: |

1

Lrmédszerlaboratériumeleké zétt-reprodulkalhatd -teljesiti-a-tervben-el dirtded wetelményelet -

T-tests; Grouping: at (transzfer.sta)
Group 1: vevo

kétmintas t-proba
Dontés a hagyomanyos
modszerrel?

A varianciak

egyenbségenek

variances|  vizsgalata (feltétel)

Group 2: ado
Mean Mean t-value | df p

Variable Vevo ado
metanol | 282.0000 279.8333 3.992918 10 0.002547

T-tests; Grouping: at (transzfer.sta)

Group 1: vevo

Group 2: ado

Valid N | Valid N | Std.Dev. | Std.Dev. F-ratio p
Variable vevo ado Vevo ado Variances
metanol 6 6 1.095445 0.752773/ 2.117647 O.42974$I
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Group 1: vevo
Group 2: ado

T-tests; Grouping: at (transzfer.sta)

Mean 1 | Confidence | Confidence

Variable | - Mean 2 | -80.000% +80.000%
metanol | 2.166667 _ 1.422082 2911251
Dontés az intervallum-
hipotézis6l?
Atadé Atvevé o
laboratériumban | laboratériumban KOZgZ)RSD A (ppm) | A (%)
(ppm) (ppm)
metanol 280 282 0.5 2 0.7
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