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Synopsis

The program ROBCOOP4A is a compiled FORTRAN program, which can be run on 32- and
64-bit Microsoft™ Windows computers, without a compiler. It is available in two languages,
English and Hellenic. As the source code is provided it can be translated to any other language.
The program estimates the balanced classical and robust analysis of variance parameters (i.e.,
sampling, analytical, geochemical), measurement uncertainty and the expanded uncertainty
factor. It can process up to 500 variables determined on 2000 samples by 4 analyses (2 for the
routine and 2 for the field duplicate samples).

Keywords: computer program; balanced classical ANOVA; balanced robust ANOVA; sampling
variance; analytical variance; geochemical variance; measurement uncertainty; expanded
uncertainty factor
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1. Introduction

The new edition of program ‘ROBCOOP4.EXE’ (Ramsey, 1998) is available in two different
variants, a 32- and a 64-bit version, namely:

e “ROBCOOP4A EN-32.EXE”, and
e “ROBCOOP4A_EN-64.EXE”.

Apart from the English versions, there is also a Hellenic language version, which is
described in a separate section. Since, the program source code is given, it can be translated to
any other language.

ROBCOOP4A can process concurrently up to 500 variables determined on 2000 samples
times 4 analyses, i.e., 2 for the routine and 2 for the field duplicate samples. The quadruple
analyses means that the program uses a balanced analysis of variance (ANOVA) design (see Fig.
1). The minimum number of duplicated sites for reliable estimates is eight, which are selected at
random (Lyn et al., 2007). It is stressed that this minimum number of duplicated sites concerns
small projects.

The updated ROBCOOP4A program estimates, apart from the classical and robust sampling,
analytical and geochemical variances, the expanded uncertainty factor (Ramsey et al., 2019). For
more explanations refer to Chapter 7 (Demetriades et al., 2022a) in the International Union of
Geological Sciences Manual of Standard Methods for Establishing the Global Geochemical
Reference Network (Demetriades et al., 2022b).

The new version of ROBCOOP4A provides the user with the option of applying a coverage
factor of his/her choice, with the condition that the confidence interval used is stated. This option
makes the program more robust and in compliance with the recently published
EURACHEM/CITAC Guide on measurement uncertainty (Ramsey et al., 2019).

The variants of the ROBCOOP4A program together with a test data set can be downloaded
from the Publications web page of the IUGS Commission on Global Geochemical Baselines (see
Supplementary material).

Balanced ANOVA design

Duplicate field
sample site

Routine Duplicate

sample £ field duplicate

pair Sampling uncertainty

Split into two

Analytical uncertainty

Laboratory replicate samples

Replicate sample analyses

Figure 1. Balanced sampling and analytical design for the estimation of sampling, analytical and geochemical
variance, and measurement uncertainty. Source: modified from Demetriades (2021, Fig. 3, p.272).
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1.2. Instructions for use

1.2.1. Data file

A file with analytical data is required for the execution of the ROBCOOP4A program. This file
should contain the values determined on each sample split in a free format, i.e., the fields of
values of each variable (element/parameter/determinand/measurand) to be separated by a comma

()-

The structure of the data file ‘*.DAT’ is as follows:

In the first line are the field names (titles), which should be alphanumeric and within
inverted commas (“double quote™), and there should be two additional title fields
(columns) at the end with the “Nsample” and ‘At symbol’, i.e., “@” (Table 2). In the
“Nsample” column the quadruple determinations on the routine and field duplicated
samples are assigned a consecutive number, i.e., 1 for the first set of quadruple
determinations, 2 for the second set of samples, 3 for the third set of samples and so
on until all the sets of duplicate-replicate samples are assigned a number.

The field titles should be up to 20 alphanumeric characters long, i.e., 18 plus the
opening (“) and closing () inverted commas (“double quote”), and each variable title
to be separated by a comma (,); the title line ends with the ‘At symbol’ (@), €.9.,
“Rb_ppm”,“Sc_pct”,“Sr_ppm”,“Th_ppm”,“V _ppm”,“Y ppm”,”Zn ppm”,

“Zr ppm”,“Nsample”,“@” (Table 1).

The analytical data of the routine and duplicate sample splits follow in groups of
four, i.e., two lines for the routine sample splits, and two lines for the field duplicate
sample splits. Table 1 displays part of a data input file where the different shades of
the same colour show the two analyses of the routine and duplicate sample splits.

Table 1. Format of a comma separated data input file to ROBCOOP4A. The shades of the same colour indicate the
analytical data of the routine and duplicate sample splits. The large space between the entries is for the pictorial
illustration of the comma separated data input file.

"Rb_ppm", "Sc_ppm", "Sr_ppm", "Th_ppm", "V_ppm", "Y_ppm", "Zn_ppm", "Zr_ppm", "Nsample", "@"
164, 8, 94, 17, 46, 28, 67, 144, 1, "@"
176, 7, 97, 15, 51, 27, 62, 146, 1, "@"
176, 6, 102, 18, 46, 25, 60, 151, 1, "@"
173, 6, 101, 19, 42, 25, 60, 150, 1, "@"

26, 6, 42, 2.5, 37, 13, 11, 306, 2, "@"
25, 5, 40, 2.5, 46, 13, 10, 301, 2, "@"
36, 5, 46, 8, 55, 13, 15, 313, 2, "@"
32, 5, 43, 2.5, 44, 13, 12, 3009, 2, "@"
78, 4, 68, 9, 43, 15, 40, 191, 3, "@"
77, 6, 68, 5, 45, 17, 41, 195, 3, "@"
80, 7, 69, 7, 35, 16, 41, 188, 3, "@"
79, 6, 70, 9, 43, 14, 42, 184, 3, "@"
71, 13, 139, 7, 101, 32, 93, 200, 4, "@"
72, 13, 141, 10, 92, 32, 91, 199, 4, "@"
73, 16, 138, 8, 89, 34, 95, 205, 4, "@"
71, 14, 141, 11, 95, 32, 94, 198, 4, "@"




1.2.2. ROBCOOP4A program execution

It is recommended for each data set, which will be used for the estimation of the classical and

robust analysis of variance parameters, to be placed in a separate folder together with a copy of

the ROBCOOP4A program. The reason for this recommendation is that the coding of the

outputted results files is similar, and this is the only way to keep them intact for each project.
The ROBCOOP4A program is executed in the following consecutive stages:

e By double clicking with the left button of the mouse on the name of the executable file
ROBCOOP4A_EN-64.EXE (or ROBCOOP4A_EN-32.EXE) the black screen of the
program opens showing the following command line ‘ENTER NAME OF DATA
INPUT FILE.....? & PRESS ENTER (Fig. 2a)’.

e The name of the analytical data file ‘*.DAT’ (e.g., BGRXRFTS.DAT) is typed (Fig.
2b), and the key ‘Enter’ is pressed. It is noted that the extension of the data file must
be *.DAT, otherwise the program will not run (where the star “*’ symbol denotes the
data file name).

e The next command asks for entry of the coverage factor - ‘ENTER COVERAGE
FACTOR .....? & PRESS ENTER’ (Fig. 2c).

e The coverage factor is entered — the number format is one integer and two decimal
places, i.e., 1.96 or 2.00 or 2.58; in this case 2.00 is entered as coverage factor (Fig.
2d).

e The next command asks for entry of the confidence level for the entered coverage
factor — ‘ENTER CONFIDENCE LEVEL ....? & PRESS ENTER’ (Fig. 2e).

e The confidence level for the entered coverage factor is typed (Fig. 2f), i.e., for the
coverage factor 1.96 the confidence level is 95.00%, for 2.00 is 95.44%, and for 2.58
15 99.90%, and ENTER is pressed (Note: the confidence level is entered without the
percentage symbol). It is noted that the number format of the confidence level is two
integers and two decimal places.

o After typing the confidence level of the coverage factor and pressing the key
‘ENTER’, the final screen appears where the number of duplicated sites and number
of variables are displayed (Fig. 2g), and the statement that ‘FORMAT OF INPUT
FILE CORRECT”’ appears, and asks ‘.....PLEASE PRESS ENTER.....”. By pressing
‘ENTER’ the program is executed.

e The procedure is completed with the output of three different result files. The first two,
“*P.dat’ and ‘*X.txt’, are for each variable and the third, ‘results.txt’ includes the
results of all processed variables. The three files are described below:

(i) File “*P.dat’ contains the results of classical and robust ANOVA of each
variable for plotting the pie chart that shows the distribution of Sampling,
Analytical and Geochemical variances.

(if) File “*X.txt’ contains all the statistical results of classical and robust
ANOVA of each variable to be read by Microsoft™ Excel.

(iii) File ‘results.txt’, contains the statistical results of classical and robust
ANOVA of all processed variables to be read by Microsoft™ Excel.

The star “*” symbol for files ‘*P.dat’ and ‘*X.txt’ denotes in this case the name of the variable,
as entered in the title line of the input data file (Table 1).



ENTER MAME OF INPUT FILE ..... ? & PRESS ENTER
BGRXRFTS.DAT

(@) (b)

NAME OF INPUT FILE ..... ? & PRESS ENTER

ENTER NAME OF INPUT FILE ..... ? & PRESS ENTER

AGE FACTOR .....? & PRESS ENTER

ENTER NAME OF INPUT FILE ..... ? & PRESS ENTER
ENTER COVERAGE FACTOR .....» & PRESS ENTER ...? & PRESS ENTER

ENTER CONFIDENCE LEVEL ..... ? & PRESS ENTER ENTER CONFIDENCE LEVEL ..... ? & PRESS ENTER

ENTER NAME OF INPUT FILE ..... ? & PRESS ENTER

ENTER COVERAGE FACTOR .....? & PRESS ENTER

ENTER CONFIDEMCE LEVEL ..... ? & PRESS ENTER

PLEASE WAIT

FORMAT OF INPUT FILE CORRECT
PLEASE PRESS ENTER.....

()

Figure 2. (a) Data file entry screen. (b) Screen with the example data file entry: BGRXRFTS.DAT; the file contains
the topsoil duplicate-replicate data set from the FOREGS Geochemical Atlas of Europe (Salminen et al., 2005). (c)
The screen asks for the entry of the coverage factor. (d) The coverage factor is entered — the number format is one
integer and two decimal places. (€) The screen asks for the entry of the corresponding confidence level of the
entered coverage factor. (f) The confidence level for the coverage factor 2.00 is 95.44, and this is entered — the
number format is two integers and two decimal places. (g) This is the final screen where the number of duplicated
sites and number of variables are displayed, and the statement that the format of the input file is correct. By
pressing ‘ENTER’ the program is executed and three different result files are generated.

The files “*X.txt” and ‘results.txt’ are opened by Microsoft™ Excel in the following way:

e In the 1% step of the Open command, and after selecting the text file, a ‘Text Import
Wizard’ appears, and two selections are made (Fig. 3). Firstly, tick the file type
‘Delimited’, and secondly, move to the “File origin’ scroll list and from the available list of
file formats select “Windows (ANSI)’, and afterwards press the button ‘Next’.

Caution: Microsoft™ Excel must recognise as decimal separator the decimal point, i.e., the

full-stop or dot (.).
In some countries, the decimal separator is the comma (,), and this must be changed from the

number format in the Windows computer’s settings and the option ‘Clock and Region’.




Text Import Wizard - Step 1 of 3 ? >

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

Choose the file type that best describes your data:
@ Delimited - Characters such as commas or tabs separate each field.

O Fixed width - Fields are aligned in columns with spaces between each field.
Start import at row: |1 =| File origin: (SRS e

|:| My data has headers.

Preview of file EA\FOREGS_|UGS\Field_Manual_Revision\Mew_manual\Appendix_1_ROB. \Zr¥.TxT.

1l Element "Zr™ ~
2 Humber of duplicated sample site™ 23

3

4 CLASSICAL ANBRLYSIS OF VARIANCE (RNOVH)

5 | "Feochemical"Sampling"&nalytical "Heasurement™ W
<

Cancel < Back Finish

Figure 3. First screen of the Microsoft™ Excel Text Import Wizard.

e In the 2" step for the ‘Delimiters’, the “Tab’ box is ticked by default (Fig. 4). Go to
‘Other:” and tick its box, and in the blank box on its right insert double inverted commas
(“). Afterwards, press the button ‘Next’.

Text Import Wizard - Step 2 of 3 7 x

This screen lets you set the delimiters your data contains, You can see how your text is affected in the
preview below,

Delimiters

Tab
|:| Semicolon D Treat consecutive delimiters as one

Comma
g; Text gualifier: |~ W
Space

Other: |

Data preview

Element ~
Humber of duplicated sample site
CLASSICAL ANALYSIS OF VARIANCE (RNOVAR)

L

Cancel < Back Finish

Figure 4. Second screen of the Microsoft™ Excel Text Import Wizard.




e In the 3" step (Fig. 5), press the button ‘Finish’.

Text Import Wizard - Step 3 of 3

This screen lets you select each column and set the Data Format.

Column data format

@Qeneral

DIE"t all remaining values to text.
() Date: | DMY w

D Do not import column [skip)

Data preview

‘General’ converts numeric values to numbers, date values to dates, and

Advanced...

Humber of duplicated sample site

CAL ANRLYSIS OF VARIRNCE

Cancel

Figure 5. Third screen of the Microsoft™ Excel Text Import Wizard.

¢ In the final stage of the import procedure, the classical and robust ANOVA results for the
selected variable are displayed in Microsoft™ Excel (Table 2).

Table 2. Final screen of the Microsoft™ Excel Text Import Wizard displaying the Zn classical and robust ANOVA

results.

Element
Number of duplicated sample sites
Coverage factor

Zn_ppm
23
2

CLASSICAL ANALYSIS OF VARIANCE (ANOVA)

Sum of Squares

Standard deviation (+/-)

Variance

% of total variance

Expanded relative uncertainty at the 95.44% confidence level
Expanded uncertainty factor at the 95.44% confidence level
Mean

Total standard deviation (+/-)

Geochemical Sampling Analytical Measurement
71963.60938 529.8125 96.625

28.495779 3.235335 1.449325 3.545129
812.0093994 10.467392 2.1005435 12.5679359
98.47583  1.269425 0.254742 1.524167
15.932064 7.137049 17.457611
1.401591 1.322254 1.549897
40.614132
28.715454

ROBUST ANALYSIS OF VARIANCE (RANOVA)

Standard deviation (+/-)

Variance

% of total variance

Expanded relative uncertainty at the 95.44% confidence level

Mean

Total standard deviation (+/-)

Uncertainty, u, for one sample

Expanded uncertainty, eu, for one sample at the 95.44% confidence level
Expanded relative uncertainty, eu%, for one sample at the 95.44% confidence level
Uncertainty, U, for four measurements at each duplicated sample site
Overall expanded relative uncertainty, eU%, at the 95.44% confidence level

Geochemical Sampling Analytical Measurement
24.64397 2.004806 1.292611 2.385391
607.3252563 4.0192451 1.6708426 5.6900878
99.071793 0.655652 0.272561 0.928213
10.777775  6.949037 12.823788
37.202587
24.759146
2.385391
4.770781
12.823788
1.686726
9.067788



Finally, for plotting the pie chart of robust ANOVA, the results of the ‘*P.dat’ file are input
in a graphics software program, such as Golden Software’s Grapher™ or a similar program (Fig.
6).

Zn

Sampling Analytical
0.66% 0.27%

Geochemical
99.07%

Figure 6. Robust ANOVA pie chart of Zn quality control data plotted with Golden Software’s Grapher™ v20.
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Supplementary material

The zip file ‘lUGS-CGGB_SM1-ROBCOOP4A EN.ZIP’ contains the following eleven files:

ROBCOOP4A_EN-32.EXE (32-bit executable file)

ROBCOOP4A_EN-64.EXE (64-bit executable file)

ROBCOOP4A_EN.FOR (Fortran source code)

ROBCOOP4A_EN.DOC (Word file with the source code)

BGRXRFTS.xIsx (Microsoft™ Excel file with the example quality control data)

BGRXRFTS.DAT (Text file with the example input quality control data)

resultsX.txt & results.xlsx (these two files contain all the output results of the

classical and robust analysis of variance of all variables in the example file)

e ZnppmP.dat (this file contains the results of the Sampling, Analytical and
Geochemical variance for plotting a pie diagram with suitable software package such
as Golden Software’s Grapher™ - see Fig. 6)

o ZnppmX.txt & ZnppmX.xlIsx (these two files contain the classical and robust

analysis of variance results of Zn — see Table 2)
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Al. Ewcayoy

H véa éxdoon tov hoyiopikod «ROBCOOP4.EXE» (Ramsey, 1998) éyet avomtuybei og dvo
OLOLPOPETIKES TOAPOALAYES, i £KO00T 6€ 32-0VadKd Yneia Kot 1 0evTePn o€ 64-dVadtKd
ynoto, ftot.

e “ROBCOOP4A_GR-32.EXE”, and
e “ROBCOOP4A_GR-64.EXE”.

To Aoyiopikdé ROBCOOPA4A umopel va ene&epyaoctet £og 500 petafintég ol omoieg
npocodlopilovror og 2000 detypata X 4 TpocdopIGHOVS, dNA. 2 TPOGAIOPICHOL GTO STy
POLTIVOG Kot 2 TPOoGd10pIG ol 6TO detypa EAEYYOL (1] TO SITAD detypa mediov). Ot TeTpamhéc
AVOADGELG VTTOONADVOLY OTL TO AOYICUIKO YPNCIUOTOLEL 100GTAOUICUEVO GYEL0 aVAALGNG
dwomopds (ANOVA) — Zymua Al. To avafaduiopévo Aoyiopuikdé ROBCOOP4A vroloyilet,
EKTOG TOV CUVICTOCMV OACTOPOV (OELYUOTOANTTIKNG, AVOAVTIKNG KO YEOYNUIKNG) TNG
KAOGGIKNG KO TG €06TAB0VS OVAAVOTG S1ACTOPAS Kot TOV O1EVPVLEVO TTapdyovTa afefatdTnTog
(Ramsey et al., 2019). I'a nepiocotepeg eneénynoeig avapepbeite oto Kepdlato 7 (Demetriades
et al., 2022a) tov «International Union of Geological Sciences Manual of Standard Methods for
Establishing the Global Geochemical Reference Network» (Demetriades et al., 2022b).

loooTaBuiouévo oxédio
avaAuong d100TTopdag
(ANOVA)

©¢on mediou
yla OITTAG
ociyua

Agiyua
pouTivag

Aciypa
ZeUyo¢ EAEyxoU
o¢eiyuaro¢

ABeBaidTnTa delypatoAnyiag
mediou

Aiaxwpiouog o€
ouo utrodeiyuara

® ® 6

EmavaAauBaviéueva deiyuara epyactnpiou

AvaAuoeic eravaiauBaviousvwy SelyUaTwy

ABeBaidTnTa avadAuong

Zynuo. AL, Astyuotolnyio O1mAdv OetyudTwv, YpHooToidVIas I600TOOUIGUEVO TYEOLO AVOAVONG THG OLO.OTIOPAG
(ANOVA) deryuatolnyiog kot avaivong yLo Tov DTOAOYIGUO THS PVOIKHG (YEWYNUIKAS 1} YWPIKNS), THS
deryuoTonmrikig (eviog g Oéong) kot g avalvtikic diacmopds kot ofefoidtnrog e uetpnong (Lnyy:
Anunzpraong, 2017, Zynua 4.1, oel. 47).
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Al.2. Odnyieg ypnong

Al.2.1. Apyeio dgdopévarv

IMa v extéreon Tov Aoyiopuikov ROBCOOPA4A arouteiton £va apyeio avaAdcemy, Tov £xel
LOVO TIC TIHES TV PETAPANT®V TOV KAOE delypatog e eAehBepT Lopen), NTOL TO TSI TV
avaAvoemV ToL KaOe ototyeiov va ywpilovtar udvo pe koppa. (,).

H dopn tov apyeiov enelepyacioc «* DAT» €xel og eéng:

o XNV IpAOTN YPAUUY TOL apyeiov divovtal ot TiTAol TV TediwV, To omoin TPEMEL

amopoLtTOS Vo gival 6hot adeaptduntikol, va tepukcieiovror petah Sumhmv

MoTvikov eloayoyikov (“double quote”) kot va vtdpyovv 6to TEA0G 300 EMTAEOV
nedio (oTAEC) pe TG ovopaoieg «Nsample» kot to cupporo «mwpogy, nrot “@”
(MMivaxag A1). Xt otAn «Nsample» ot tetpanioi Tpocdiopiopoi Tov Kabe
delypotog povtivag kot eEAEyyov yopaxtnpilovion pe avéavopevn apibunon, frot 1

YL TV TETPASO TOV TPMOTMV TEGGAPOV OVOADGE®V, 2 Y10, TNV TETPAO TNG OEVTEPNC

opdoag, 3 yio tnv TETPAdN TG TPITNG Opdd0G Kot 00Tm KAO™ e&€ng uéypt va
YOPaKTNPLo000V OAEG O1 OUAOES TOV OUTADV-ETOAVOANTTIKMOV OELYLATOV.

ITivoxog AL. Mopon tov apyeiov avalvtikmv dedousvav yia stoaywyn oro loyiouxo ROBCOOP4A. Or aroypioeig

70V 1010V YPWOUATOSG IELYVOVY TO, AVOAVTIKG OEIOUEVA TV DTOIELYUCTOV TWV IELYUCTOV POVTIVOG Kol EAEYYov. To
UeYGA0 draotnia HeTald TV EI00YWYOY EIVAL VIO, THY ATEIKOVIOH TOV OPYEIOV UE LY WPIOTIKO TO KOULO.

"Rb_ppm", "Sc_ppm", "Sr_ppm", "Th_ppm", "V_ppm", "Y_ppm", "Zn_ppm", "Zr_ ppm", "Nsample", "@
164, 8, 94, 17, 46, 28, 67, 144, 1, "@
176, 7, 97, 15, 51, 27, 62, 146, 1, "@
176, 6, 102, 18, 46, 25, 60, 151, 1, "@
173, 6, 101, 19, 42, 25, 60, 150, 1, "@

26, 6, 42, 2.5, 37, 13, 11, 306, 2, "@
25, 5, 40, 2.5, 46, 13, 10, 301, 2, "@
36, 5, 46, 8, 55, 13, 15, 313, 2, "@
32, 5, 43, 2.5, 44, 13, 12, 3009, 2, "@
78, 4, 68, 9, 43, 15, 40, 191, 3, "@
77, 6, 68, 5, 45, 17, 41, 195, 3 "@
80, 7, 69, 7, 35, 16, 41, 188, 3, "@
79, 6, 70, 9, 43, 14, 42, 184, 3, "@
71, 13, 139, 7, 101, 32, 93, 200, 4, "@
72, 13, 141, 10, 92, 32, 91, 199, 4, "@
73, 16, 138, 8, 89, 34, 95, 205, 4, "@
71, 14, 141, 11, 95, 32, 94, 198, 4, "@

o Ot tithot TV medimv mpémet va Exovv péyebog puéypt 20 aApopOunTIKdV
YOPOKTNPOV, ONA. 18 GLV T0 TPOTO STAO AATIVIKO E1GAY®YIKO () KOl TO OEVTEPO
Ao Aatvikd gloaymyiko () kot va yopilovrat petagd toug pe kopua (,). H
YPOUUT TOV TITA®V TEAEUDVEL e TO sOuPoAo “@”, ..,
“Rb_ppm”,“Sc_pct”,“Sr_ppm”,“Th_ppm”,“V_ppm”,“Y_ppm”,”Zn_ppm”,
“Zr_ppm”,“Nsample”,“@” (ITivaxoag Al).
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TETPAOEG, NTOL, SVO YPAUUES Y10, TIG AVAAVOELS TOV KOvOoVikoD delypotog (1 detypatog



poLTIVAG) KO dVO YPOUUES Y10 TIG AVAAVGELS TOV dElyHatog eAEYYoL (1 SuTAoD
detypartog vraifpov). O ITivaxag Al aneucovilel Tunpa Tov apyeiov dESOUEVOV OOV
01 SLOPOPETIKEG ATOYPDGELS TOL 1010V YPDOUATOS OELYVOLV TIG VO OVOADGELS TOL
delypoTog povtivag Kot Tig V0 AVOADGELS TOL OETYLLOTOG EAEYYOV.

Al1.2.2. Extéleon Tov Loyicpuikov ROBCOOP4A

[Tpoteivetat Ta 0ed0UEVA TOLOTIKOV EAEYYXOV TOV KAOE £pyov, o omoia Ba ypnoipomoinfodv yia
TOV VITOAOYIGUO T®V TOPAUETPOV TNG KAUGGIKNG Kot TNG £voTtafois avaivong SlooTopds, va
tomoBetovvian o€ Egxwplotd drelo poli pe Eva aviiypopo tov Aoyiopkod ROBCOOP4A. O
AOYOG ALTAG TG CVLGTACTG EVaL OTL 1) KOOIKOTOINGT| TOV APYEIDV TOV ATOTELECUATOV Elval
TOPOLOL0 KO 0VTOC €ivot 0 LOVOC TPOTTOG Y1a. VoL S1acPAAIGOEL 1) GLVOYN TOV OTOTEAECUATOV TOV
TOLOTIKOV EAEYYOL TOV KAOE Epyov.

To hoyiopikdé ROBCOOP4A exteheiton amd to Topakdto dtadoytkd otadio:

e Mg dutAd KAK TOV aploTEPOD TANKTPOL TOL TOVTIKIOV EML TOL OVOLOTOG TOV
exteléotpov apyeion ROBCOOP4A GR-64.EXE (@ ROBCOOP4A_GR-32.EXE)
epeavifeton n popn 006vn Tov Aoyiopkov pe v eéng evroan «AQXTE TO
APXEIO TQON AEAOMENQN KAI ITTATHXETE ENTER» (Zy. A2a).

o [TAnktporoyeite To dvopa Tov apyeiov dedopévav «*.DAT» (r.y., BGRXRFTS.DAT)
- (Zy. A2pB) kot ot cuvéyelo ToTdte T0 TANKTPO sloaymyne «kENTERy. Emonuaiveton
OTL 1 TpoéKTaoN TOV apyeiov dedopévav mpénetl va eivar *.DAT (6mov 10 cdppforo tov
0oTEPIOKOV «*» LTOOINAMVEL TO GVOLLOL TOV aPYEIOV).

e H endpevn eviod] {NTtd v TANKTPOAOYN OGN TOL GLUVTEAEGTH KAALYNG — «AQETE
TON XYNTEAEXTH KAAYWHX KAI ITATHZTE ENTER» (Zy. A2y).

e Eiodyete 0 ouvieleot KAALYNMC — 1] LOPPT| TOV aptBpod glvar £vag aképatog aptouds
Kot 000 dexadikd ynoeia, rot 1.96 1 2.00 1} 2.58 yia ToL dSrapopeTiKd emineda
EUTIGTOCVVNG. ZTNV TPOKEUEVN TtepinTmon ecdyetal To 2.00 mg cuvteAeaTn) KAALYNG
Kot 6N cvvéyela matdte to TAKTpo ENTER (Zy. A29).

e H emdpevn evtodn (Ntd v €100y®YY TOV EMTEGOL EUTIGTOGVVIG TOL E100XOEVTOG
ovvteheotn KaAvyng, Ntolt «AQXTE TO EITITTEAO EMITIETOXYNHXE KAI
ITATHXTE ENTER» (Zy. A2¢).

o [TAnktporoyeite 10 eminedo eUMIGTOCVLVNG TOV E1G0YOEVTOC GUVTEAEGTN KAALYNMG ().
A207), 101 Y100 TO cuvteAEaT KAAVYNG 1.96 To eminedo epmiotosvvng ivar 95.00%,
v 70 2.00 eivon 95.44% wan yuo 2.58 givar 99.90%, kon matdte «kENTER» (Znp.:
€100YETE TO EMIMEDO EUMIGTOGVVNG YWPIG TO €Ml TO1G EKUTO GVUPOAOD). ENUEIDVETOL OTL
1 HOpPON TOL 0p1BLOV TOL EMITESOV EUTIGTOCVVNG £ivat 000 aképatot aptBpol kot dvo
dekadikd ynoia.

e Metd Vv €160Y®Y1 TOV ETTEOOV EUMIGTOCVVNG TOV GLVTEAECTN KAAVYNC KOl TOV
nat)patog Tov TANKTpov «kENTERY eppaviCeton | televtaio 006vn 6mov
avaeépovtol o aplipdg Tv Béocemv e SmAd delypota kot 0 aplBpdc TV HeTaBANTOV
(Zy. A20) ka1 Awon 6t «H MOPOH TOY APXEIOY AEAOMENQN EINAI
OPOH» kot (n1d «...... [TATHXTE ENTER I'TA NA ZYNEXIZETE...... ». Mg 10
ndnua tov TANKTpov «ENTERY gktedeiton 1o TpoOypopLpLaL.

¢ H diepyacio ohokAnpmvetar pe v e€oymyn TV amoTELECUATOV GE TPl SLUPOPETIKA
apyeio. Ta TpdTa 6V0, «*P.daty kot «*X.txt» apopovv v kdbe petofAnt xopotd
Ko T0 Tpito, «results.txt» meprlopfavel ta amoteléopota OA®V oV eneéepyacHelcmv
petafintav. Ta tpio apyela meprypdoovtatl otn cuvéyet:
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MATHETE ENTER O TON AEAOMENON KAT MATHITE ENTER

MNATHITE ENTER I MATHZTE ENTER

MNATHITE ENTER I MATHZITE ENTER

)

AOMENON KAI MATHEZTE ENTER I MNATHZITE ENTER

TEAEETH KANYWHE KAI MATHETE ENTER s KAT MATHITE ENTER
TO INEAD | (AT MATHZIT NTER e - — — — -
E TO EMINEAD EMM MATHETE ENTER E TO EMIMNEAQ EMMI N MATHITE ENTER

(o1)

ATHETE ENTER
\THETE ENTER

TE TO ENINEAQ EMNIETOIYMNHI KA ATHEITE ENTER

NEPIMENETE

©

Zynua A2. (8) O86vny n omolo. {ed. tv etoaywyii tov apyeiov dedouévawv. () O86vn ue to apyeio dedouévawv
stoaywyns: BGRXRFTS.DAT: 10 apysio mepiéyel to. avolvtika 0edoUEVa TOLOTIKOD EAEYYOD TOV EMIPAVELOKOD EOGPHOVS
tov I'ewynuixod Atdavra e Evpaonrng (Salminen et al., 2005). (y) Metd o wdtnua tov mhijxtpov eioaywyic (Enter),
sUPAVILETOL 1] ETOUEVH EVTOAR VIO, TV E1000wYH Tov ovviedeoth kdAvwng (1.96 7 2.00). (0) Eicaywyr tov ovvieleotii
xdAvyng 2.00. (€) Metd. 1o watnua tov Thiktpov eioaywyns (Enter) supaviletor n evrods yio v gioaywys tov
ETTEIOV EUTIOTOGOVIG TOV VTIoTOLY0oV ovVvieAeoT kaloyng. (6T) Eiodystar to eminedo sumiorooivng 95.44 mov
avuoroyel oto ovvtedeot) kadoyng 2.00 (5 popei sivar dvo axépaior opifuoi kar 0do dexadixd yneio kai n
vmodiacroln eivar n tedeia (). (§) 2t ovvéyeio to Loyiouikd eléyyel Tov opiuo twv Oéoewv ue Nimla delyuazo. kol
70V ap1luo twv petafAntov, mov oty wpokeiuevy mepintwon ivar 23 ko 30 avtiotoryo. E@’ dcov diomiotwlel ot i

Hope1} Tov opyeiov givar opOn, Tote To Aoylouxd oag (nTd vo. matioete To whktpo iooywyrc (Enter) kor axolovlei
o1001K0010. ETELEPYOTIOG.

Ipocoyn: To Microsoft™ Excel npénetl va avayvopilel g vmodiactodn tnv teleia (1), Ztnv
EALGS0 1 vTod106TOAN €ivon cuVINOME TO KO, GUVERMOC TPLY TPEEETE TO AOYIoUIKO Oa

TPEMEL VO, AALAEETE TNV LTOSIOGTOAT Ao KO o€ TeEleia péom tov Iivaka EAEyyov TV
Windows.
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(1) To apyeio «*P.dat» mepiéyel o amoteAéopata TG KAUGOIKNG KOL TNG
gvotabovg avaivong daomopdc (ANOVA) ¢ kdbe petafintig yio
TNV KATOGKELT TNG TTOG TNG AVOAOYIKNG SLOVOUNG TG
AgtypotoAnTTikng, AvoAvTtikng kot ['emynpikig dtaomopdc, Kot

(i) To apyeio «*X.txt» mepiéyetl Ta TANPN GTATICTIKA OTOTELEGLLOTO TNG
KAOGGIKNG Kot NG evotafoig avdivong dacmopds (ANOVA) g kdbe
peTaPAnNTNG To oMol puropovv vo, leayfovv 6to Aoyiopukd Microsoft™
Excel.

(i) To tpito apyeio, «results.txty, Tepiéyet To TANPT GTATIOTIKA
ATOTEAECUATA TNG KAOGGIKNC Kol TNG EV0Ta00VC avAALGOTG SL0IGTOPAG
(ANOVA) 6Lov tov petafintodv mov Etuyov eneéepyaciag, Ta omoio
uropovv va glooyBodv oto Aoyiopkd Microsoft™ Excel.

InUeldveTan OTL 6° VTN TV TEPITTOOT, TO GVUBOAO TOL 0OTEPIOKOL «*» oTO apyeio «*P.daty
Kot «*X.IXt» vTodnAdVeL To Ovopa TG kB pHeTafAnTng OTWS EPEaVICETOL GTN YPOUUN TOV
TitAwv 10V apyeiov dedopévav (IMivaxag Al).

Ta apyeio «*X.txt» kat «results.txt» sicdyovral oto Microsoft™ Excel axolovOdvrog v
TOPOKAT® SlodIKacio:

e 10 1° Brua tov mapabvpov «Odnyo¢ etoaywync keiuévoo — Biua 1 omo 3» (Zy. A3)
EMAEYOLLLE TOV TUTO apyeiov «OprodeTnuévoy kat yio v «lIpoéievon apyeiov:»
emiéyovpe «Windows (ANSI)» kot ot cvvéyeia matdue o TAnktpo «Exdpevoy.

| Odnyoc sigaywync kepevou - Bripe 1 omo 3 ? e

0 "00nyog kapdvou™ npoohiopios 0T Ta Gedopgva oag eival oploBzmpiva,
Edv gurd sival owaTd, EMAZETE To Koupni "Endpsvo™ i Tov TUNO nou neplypdge kahdTepa Ta Sedopeva oac,
Apyikoc Tunoc dedopsvuy
Enl.i‘.E'E'rF TOV TUNO apyEiou now neprypdgea kahlmepa Ta dzdopéva oac
@ {zdia SaywpiouEva P ¥apakTmpas onme koppara r tab.
() EraBepol pAkoug  Nedia orongopéva apioTepd f Ge5d, pE Kevd avapsoa.

‘EvapEn aioaywync om ypappr: |1 = | Mpogheuon apyeiou: | Windows (ANSI) g

Mpoznimaannan apyEiou C:YUsers\ivva\DesktopANOVA_FORTRAMYTEMKS npdypapparesultsy. bt

Etoiyeio™kg ppm" -~
2 BpLBude Begewv pe Bimha Beivporo™ 18

FALELTEH AMARYEH ATAEIIOPRE (AMOWVA)
"TroynuLEl™Ar LypaToAnoT LEN"AvaAuT Leq"ME Tpnonc™ ¥]

2o A3. H tparty 00ovn tov 0dnyod ercaywync keyévoo Microsoft™ Excel.

e 10 2° Prua (Zy. Ad), emhéyovpe yia Tovg Oplobiteg «AMAOY», Kol 6T0 SITANVO KOVTAKL
ELGAYOVUE TOV YOPOUKTAPO TOV AUTIVIKOV STA®V elcay@yk®dv (') kat miélovpe 1o
mAkTpo «Emopevoy.
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O8nyog sugoywyng keydvou - Bipo 2 amo 3

? >

A n oBévn ooc ENMpEnal va opideTe Toug oploBETEC nou nEpieyovTal ora dzdopsva oo, MnopeTs va Geime g nnpzalzral To
KEILEVD TV NOPOKATW NPOEMIOKS NNaT].

OpiobiéETeg

] Epwormpamis [] xapiopac Sodoxkdy opioBeriy we svag

[ Képpa . . . .

) MpogBiopITTIKOS ¥OpaKTTPag KEIPEVOU: e
(] maompa
Ahbo: |"

Mpozmod nnon dzdopsvioy

Etolyrio

g_ppm| *
BoLBpdc Bfcewv pe Bimhd Seiyvpoto 18

FARAEEIFEH AMARYEH AILREMCOPRE (RNOWVL)

ewxnul v
s

L

Akupo < [ponyoupsvo Tehog

2ynuo A4. H debtepn 006vy tov 00nyod siooywyng keyévov Microsoft™ Excel.

e 10 3° Prua (Zy. AD), amhd mélovpe to TAKTPO «TENOGY.

| Odnyée eoaywyrc Kepévou - Bripe 3 oma 3

? > L
AuUTT| n oBovn ooc EnmpeEnal va ENAZYETE KABE ommyAn Kol va opilzTe T poppn Twy Gzdopsvoy.
Mopponoinan omng dedopevoy
(®) revien . ) ) . . ) . .
. H "Tevikn|” popepr perarpena apiBurmikes Tpeg oe apifipole, TIPES NUEPOUNVIOS &
O Kipzvo nuEpopnviss Kal GAsC TIC undAoines TpES o Keipevo,
() Hpepopryvia: | HME e

Md NPOYWPNUEVOUC. ..
() Xwpic agaywyr) omine (napdhenpr)

Mpozmmcannon Gedopvmy

Akupo < Mponyolpzvo

Zynua A5. H Tpity 006vn tov 0dnyod sicaywynie keyuévoo Microsoft™ Excel.

o XV TeMKT GAoT TG dodkaciog elcaymyns epeavifovtal 6to OO €pyaciag Tov

Microsoft™ Excel ta amoteléopota g KAAGOIKNG Kot THG evoTafong availvong
dacmopd Yo To emAeypévo otoyyeio | petofanty (Mivaxag A2).

16




Hivaxag A2. Telikip 006vy tov 06100 giooywyng keyuévov Microsoft™ Excel érov supavifovron to aroteléouoza
¢ KAaooikig kol ¢ evataboivg avalvang draomopag (ANOVA) tov wevdapydpov (Zn).

stoeio Zn_ppm
ApBuOC BEoewy pe SuThd Seiypata 23
Juvteheotig kaAudng 2

KAAZZIKH ANAAYZH AIAZMOPAS (ANOVA)
Fewxnuik  Astypatohnmeikry AvaAutikry Métpnong

ABpolopa TETpaYWVWV 71963.60938 529.8125 96.625

Turukn anokAon (+/-) 28.495779 3.235335 1.449325  3.545129
AtooTopd 812.0093994 10.467392 2.1005435 12.5679359
% TNG OAKNG SLaoTIOPAg 98.47583 1.269425 0.254742  1.524167
Aleupupévn oxetikn aBepatdtnta oto 95.44% Tou emUESOU EUMLOTOOUVNG 15.932064 7.137049 17.457611
Aleupupévog mapdyovtag apepatotntag oto 95.44% Tou EMMESOU EUMLOTOOUVNG 1.401591 1.322254  1.549897
Méaon twun 40.614132

OAKA TuTuK ardkAon (+/-) 28.715454

EY:TAOHZ ANAAYZH AIAZMOPAZ (RANOVA)
Fewynuk  Astypatohnmeikry AvaAutikry MEtpnong

Turukn anokAwon (+/-) 24.64397 2.004806 1.292611  2.385391
Aloomopd 607.3252563 4.0192451 1.6708426 5.6900878
% TNG OAKAG SLaoTIOPag 99.071793 0.655652  0.272561  0.928213
Aleupupévn oxetikn aBepatdtnta oto 95.44% Tou eMUTESOU EUMLOTOOUVNG 10.777775 6.949037 12.823788
Méon T 37.202587
OAKA TUTUKA artdkALon (+/-) 24.759146
ABeBaidtnta, U, yla éva Selypa 2.385391
Aleupupévn aBeBatotnta, eu, yia éva Seiypa oto 95.44% Tou eTUNESOU EUTLOTOOUVNG 4.770781
Aleupupévn oxetikh aBeBatdtnta, eu%, yia éva Seiypa oto 95.44% Tou eMUTESOU EUOTOOUVNG 12.823788
ABeBadtnta, U, yla TE00EPLG LETPROELS Ot KABe Béon emavaAnmukig SelypatoAniog 1.686726
SUVOAKR Sleupupévn oxetikn aBeatodtnta, eU%, oto 95.44% tou eMUMESOU EUMLOTOOUVNG 9.067788

Télog, yio T oyediaon g mitag TS avaAloyYIKng dtavoung e evatafoic avaivong
dlomopds To amoteAéopato Tov apyeiov «*P.daty eicdyoviol o 6YedOCTIKO AOYIGUIKO TOKETO,
.Y, T0 Grapher™ 1tn¢ Golden Software 1} dALo mapdpoto (Xy. A6).

Zn

AglygaToANTITIK  AVAAUTIKA
0.66% 0.27%

MewxnMIKN
99.07%

2ynuo AB. ITito e avaloyikng o1avoung twv mepouétpy e evotadovs aviivons SLacTopas T0D YeLOapPYOHPOL
(Zn). ZyeoraoOnxe pe o Aoyioué Grapher™v20 y¢ Golden Software.
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Avayvopicelg

Xnu.: BAénete 10 xuping kepdiato.

ZopuTANPpOPROTIKO VKO

To ovumeouévo apyeio «lUGS-CGGB_SM1-ROBCOOP4A_GR.ZIP» mepiéyet ta mapakdatm
évoeka apyeio:

e ROBCOOP4A_GR-32.EXE (32-pmit exkteléoipo apyeio)

e ROBCOOP4A_GR-64.EXE (64-pumit exteléoipo apyeio)

e ROBCOOP4A_GR.FOR (mnyaiog kmdwag Fortran)

e ROBCOOP4A_GR.DOC (Apyeio Word pe tov anyoio Kodko)

e BGRXRFTS.xlIsx (mapdaderypa apysiov MS Excel pe ta dedopéva molotiko
EAEYYOV)

e BGRXRFTS.DAT (doKkipootikd apyeio 6ed0uEVmY TOIOTIKOD EAEYYOV Y10 EIGOYOYN
oto npoypappo ROBCOOP4A)

o resultsX.txt & results.xlsx (avtd To 300 apyeio wepiéyovv to e&aybévta
ATOTEAECUATO TNG AVAAVONC KAAGGIKNG Kot E0GTOO0VG avAAVON G d100TOPEG OA®V
TOV HETAPANTOV — T0 Tp®dTO (*.tXt) e&dyetar amd To TPOYpapLe Kot TO dEHTEPO Eivat
10 avtiotoyo Microsoft Excel)

e ZnppmP.dat (a1 t0 apyeio mepiEyet Ta. anoteAéouata yio. T oxediaon pe
KOTAAANAO AOYIOUIKO TNG TTTOG TG OVAAOYIKNG S1ovOUNG TS SlooTopdiG —
Agrypotonmtiky, Avoivtikn, leoynuikn) 0nmg, w.y., ue 1o Aoyiopkd Grapher™
¢ Golden Software

o ZnppmX.txt & ZnppmX.xIsx (avtd to 600 apyeio TEPIEYOVV TO ATOTEAECUATA TNG
KAOOGIKNG Ko TG gvotafolc aviivong dtactopds tov Zn — BA. Ilivaxa A2. To
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Appendix 1. Source Code of Program ROBCOOP4A EN

program ROBCOOP4A EN

510

520

parameter (MLABS=2000, MBATCH=10, MREP=5)

real data (MLABS,MBATCH,MREP),batch (MLABS,MREP)

real dataln (MLABS,MBATCH,MREP),batchln (MLABS, MREP)

real labs (MLABS),labsln (MLABS),wlab (MLABS),wbatch (MLABS,MBATCH),
&wrep (MLABS, MBATCH, MREP) , ws (6000)

real msl,msb,mse,median,mslln,msbln,mseln

CHARACTER DUM*1,FIELD*18,ELEM*8,NAMEP*25, NAMEX*25

CHARACTER SAMPLE*33,CFTEXT*15

CHARACTER*1 AF(18),FF(19),E1(20),AF1(10501),AF2(10501),FF2(20)
CHARACTER*40 AFILE

DIMENSION A2 (2000,500,4),IKOMA(501),A2LN(2000,500,4)

data c¢,beta,en /1.5,0.7785,2.718281828459/
789012345678901234567890123456789012345678901234567890123456789012
WRITE (*, " (" ENTER NAME OF INPUT FILE ..... ? & PRESS ENTER")'")
READ (*, ' (A40) ') AFILE

WRITE (*, ' ("
READ (*, *) CF

ENTER COVERAGE FACTOR ..... ? & PRESS ENTER")')

WRITE (*, ' ("
READ (*, *) CL

ENTER CONFIDENCE LEVEL ..... ? & PRESS ENTER") ')

PLEASE WAIT'

OPEN (8, FILE=AFILE)

READ (8, ' (10501A1) ")
NCOL=0.

(AF1 (K),K=1,10501)

DO ICL=1,10501
IF (AF1 (ICL) .EQ."',")
END DO

NCOL=NCOL+1.

NCOL=NCOL-1

ISAM=0

READ (8, ' (Al) ',END=520) DUM
ISAM=ISAM+1

GO TO 510

IF (MOD (ISAM, 4) .NE.O) THEN

WRITE (*,1001
WRITE (*,1002
WRITE (*,1003
WRITE (*,1004
WRITE (*, *)
WRITE (*,1005)
READ (*, *)
STOP
END IF

) .
)
)
)
)
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1001 FORMAT ('
1002 FORMAT

FORMAT OF INPUT FILE INCORRECT')
('"THE NUMBER OF LINES IN THE INPUT FILE IS NOT A MULTIPLE O

&F 47)
1003 FORMAT (' PLEASE CHECK THE SAMPLES OF INPUT FILE AND TRY AGAIN')
1004 FORMAT (' THE PROCESS WILL STOP')
1005 FORMAT (" ..., PLEASE PRESS ENTER..... ")

NSAMPLE=ISAM/4

C**************************************

ND=2000
MD=500

REWIND (8)

OPEN (2, FILE="'ANOV.TXT")
OPEN (22, FILE="'ANOVLN.TXT")

READ (8, ' (10501A1) ")
NPI=0

(AF2 (K) ,K=1,10501)

DO ICL=1,10501

IF (AF2 (ICL) .EQ."',"') THEN
NPI=NPI+1
IKOMA (NPI)=ICL

END IF

END DO

NROW=NSAMPLE*4

IF (NROW.GT.ND) NROW=ND

CALL READE (A2,A2LN,NSAMPLE,NCOL,ND,MD)
CALL PRINTF (AF2,FF2,NCOL, IKOMA)

CALL PRINTE (A2,A2LN, NSAMPLE, NCOL,ND, MD, AF2, IKOMA)

CLOSE (2)
CLOSE (22)
CLOSE (8)

Chr*rrkkkkkhhkhhhhhhhhhhhhhhhkhhkhhhkkhkhkhkhkhkrx

C**************************************

E1(1)="_"
E1(2)='R"
E1(3)="A"
E1(4)="N"
E1(5)="'0"
E1(6)="V"
E1(7)="'A"
E1(8)="%"
E1(9)="""
E1(10)=","
E1(11)="""
E1(12)="V"
E1(13)="'a"
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10

OPEN(10,FILE='FILETP.CTL")

ELEM='Element '
SAMPLE="Number of duplicated sample sites'
CFTEXT="'Coverage factor'

NLABS=NSAMPLE
NB=NCOL

NBATCH=2
NREPS=2

OPEN (1, FILE='ANOV.TXT"')

OPEN (11, FILE="ANOVLN.TXT")
open (2,file='resultsX.txt"')
do 900 ib = 1,nb

READ (1, ' (Al18) ') field
READ (11, ' (Al) ') dum

READ (field, ' (18A1) ') (AF(K),K=1,18)
FE(1)="""
NCF=1
DO I=1,18
IF (AF(I).EQ.'"'.OR.AF(I).EQ.' ') GO TO 5
NCF=NCF+1
FF (NCF) =AF (I)
END DO
READ (10, ' (A25) ') NAMEX
READ (10, ' (A25) ') NAMEP

OPEN (7, FILE=NAMEX)
OPEN (8, FILE=NAMEP)

WRITE (2,'(A8,Al18)') elem, field

WRITE (2,'(A33,a,I4)') sample,'"',nsample
WRITE (2,'(Al5,a,F4.2)"'") cftext,'"',cf

WRITE (7,'(A8,Al18)') elem, field

WRITE (7,'(A33,a,I4)') sample,'"',nsample
WRITE (7,'(Al5,a,F4.2)") cftext,'"',cf

do 10 i = 1,nlabs

read (1,*) ((data(i,]j,k),k=1,nreps),j=1,nbatch)
read (11,*) ((dataln(i,Jj,k),k=1,nreps),j=1,nbatch)
do 20 i = 1,nlabs

do 20 j = 1,nbatch

a = 0.0

aln = 0.0

do 15 k = 1,nreps
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22

15

20

25

30

40

50

60

70

a = atdata (i, j, k)

aln = aln+dataln(i,j, k)
batch (i, j) = a/nreps
batchln(i,j) = aln/nreps
do 30 i =1 ,nlabs
a=20.0

aln = 0.0

do 25 j = 1,nbatch

a = atbatch(i,J)

aln =
labs (i

aln+batchln (i, j)
) = a/nbatch

labsln (i) = aln/nbatch

a = 0.

aln =
do 40

0
0.0
i = 1,nlabs

a = at+labs (i)

aln =
ybar

ybarln

aln+labsln (i)
a/nlabs
= aln/nlabs

write(2,"'(a)') '

& \J

write (2,'(a)') 'CLASSICAL ANALYSIS OF VARIANCE (ANOVA)'
write(7,"'(a)") '

& |l

write (7,'(a)') 'CLASSICAL ANALYSIS OF VARIANCE (ANOVA)'
write (2,*) 'Classical results: Mean = ', ybar
s = 0.0

sln = 0.0

do 50 i = 1,nlabs

s = s+ (labs (i) -ybar) **2

sln = sln+(labsln(i)-ybarln)**2

ssl = s*nreps*nbatch

sslln = sln*nreps*nbatch

s = 0.0

sln = 0.0

do 60 i = 1,nlabs

do 60 j = 1,nbatch

s + (batch (i, j)-labs (i) ) **2

sln = sln+(batchln(i,j)—labsln(i))**2

ssb = s*nreps

ssbln = sln*nreps

s = 0.0

sln = 0.0

do 70 i = 1,nlabs

do 70 j = 1,nbatch

do 70 k = 1,nreps

s = st(data(i,j,k)-batch(i,j))**2

sln = sln+(dataln (i, j,k)-batchln(i,j))**2

sse = s

sseln = sln

WRITE (2, *) '"Geochemical"Sampling"Analytical"Measurement"'
WRITE (7,*) '"Geochemical"Sampling"Analytical"Measurement"'

write (2,'(a,3(a,f15.6))"') 'Sum of Squares','"',ssl,'"',
&ssb, '"',sse
write (7,'(a,3(a,f15.6))') 'Sum of Squares','"',ssl,'""',
&ssb, '"',sse



msl = ssl/(nlabs-1)

mslln = sslln/ (nlabs-1)

msb = ssb/ ((nbatch-1)*nlabs)
msbln = ssbln/ ((nbatch-1)*nlabs)

mse = sse/ ((nreps-1)*nbatch*nlabs)
mseln = sseln/ ((nreps-1)*nbatch*nlabs)
se = sqgrt (mse)

seln = sqgrt (mseln)

a = max (0.0, msb-mse) /nreps

aln = max (0.0, msbln-mseln)/nreps

sb = sqgrt(a)

sbln = sqgrt (aln)

a = max(0.0,msl-msb)/ (nreps*nbatch)

aln = max(0.0,mslln-msbln)/ (nreps*nbatch)
sl = sqgrt(a)

slln = sqgrt(aln)

sm=sb**2+se**2
smln=sbln**2+seln**2
smo=sqgrt (sm)
smoln=sqgrt (smln)

write (*,*) sm, smo
read (*, *)

write(2,'(a,4(a,f15.6))"') 'Standard deviation (+/-)','"',sl,
&'"',Sb,'"',Se,'"',SmO
write(7,"'(a,4(a,f15.6))"') 'Standard deviation (+/-)','"',sl,
&'"',Sb,”",Se,'"',SmO

WRITE (2, ' (a,4(a,f15.7))"') 'Variance',6 '"',sl**2, """ gh**2, '"',
&se**2,'"',sm
WRITE (7, "' (a,4(a,£f15.7))"') 'Variance',6'"',sl**2,'"' sb**x2, '""',
&se**2,'"',sm

sr = (sl*sl+sb*sb+se*se)
srln = (slln*slln+sbln*sbln+seln*seln)

smp=sb*sb/sr*100+se*se/sr*100
smpln=sbln*sbln/srln*100+seln*seln/srln*100

write(2,'(a,4(a,f15.6))"') '$ of total wvariance','"'
&,s81*sl/sr*100,"'"',sb*sb/sr*100, '""',se*se/sr*100,'"", smp
write(7,'(a,4(a,f15.6))"') '$ of total variance','"'
&,s81*sl/sr*100,"'"',sb*sb/sr*100, '""',se*se/sr*100,'""', smp
write(2,'(a,f5.2,a,3(a,f15.6)) ") 'Expanded relative uncertainty at
& the ',cl,'%$ confidence level','""', ((sgrt(sb**2)*cf)*100) /ybar,

&'"', ((sgrt(se**2) *cf)*100) /ybar, '""',

& ((sgrt (sb**2+se**2) *cf) *100) /ybar

write(7,'(a,f5.2,a,3(a,f15.6)) ") 'Expanded relative uncertainty at
& the ',cl,'% confidence level','""', ((sgrt(sb**2)*cf)*100) /ybar,
&'"', ((sgrt(se**2)*cf)*100) /ybar,'""',

& ((sqgrt (sb**2+se**2) *cf) *100) /ybar

write(2,'(a,f5.2,a,3(a,f15.6)) ") 'Expanded uncertainty factor at t

&he ',cl,'% confidence level','""',en** (sbln*cf),'"’',

&en** (seln*cf),'"',en** (smoln*cf)

write(7,'(a,f5.2,a,3(a,f15.6)) ') 'Expanded uncertainty factor at t
sghe ',cl,'% confidence level','""',en** (sbln*cf),'""',
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&en** (seln*cf),'"',en** (smoln*cf)

write(2,'(a,f15.6)"') 'Mean"',K6 ybar
write(7,'(a,f15.6)"') 'Mean"',K6 ybar

sr=sqgrt (sr)

write (2, "' (a,f15.6) ') 'Total standard deviation (+/-)"',sr
write(7,"'(a,f15.6) ') 'Total standard deviation (+/-)"',sr

write(2,"'(a)'"') '

& 1
write (2,'(a)') 'ROBUST ANALYSIS OF VARIANCE (RANOVA)'
write(7,'(a)") '

& A}
write (7,'(a)') 'ROBUST ANALYSIS OF VARIANCE (RANOVA)'
C do reps
1 =0
do 100 i = 1,nlabs
do 100 j = 1,nbatch
do 100 k = 1,nreps
1 = 1+1
100 ws(l) = abs(data(i,j,k)-batch(i,j))
as = median(ws,nlabs*nbatch*nreps)
if (as .le. 0.0) as = sqgrt(mse)
cl = c*sqrt((nreps-1.0) /nreps)
110 asl = as
sum2 = 0.0

do 130 1 = 1,nlabs

do 130 j = 1,nbatch

wbatch(i,j) = 0.0

do 130 k = 1,nreps

wrep(i,j, k) =

& max(-cl*as,min(cl*as,data (i, j,k)-batch(i,j)))

wbatch (i,j) = wbatch(i,j)+wrep (i, ], k)
130 sum2 = sum2+wrep (i, j, k) **2
as = sqgrt(sum?2/ (beta* (nreps-1) *nbatch*nlabs))

do 140 1 = 1,nlabs
do 140 j = 1,nbatch

140 batch(i,j) = batch(i,j) + wbatch(i,j)/nreps
if (asl .ne. as) go to 110
mse = as*as

C now do batches

do 210 i = 1,nlabs
do 200 j = 1,nbatch

200 ws(j) = batch(i,])

210 labs (i) = median(ws,nbatch)
do 220 i = 1,nlabs
do 220 j = 1,nbatch

220 ws(j+(i-1) *nbatch) = abs (batch (i, j)-labs(i))
as = 1.483*median (ws,nlabs*nbatch)
if (as .le. 0.0) as = sqgrt(msb/nreps)
c2 = c*sqgrt((nbatch-1.0) /nbatch)

230 asl = as

sum2 = 0.0
do 250 1 = 1,nlabs
wlab (i) = 0.0

do 250 j = 1,nbatch
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250

260

now

300

310

320

wbatch (i,j) = max(-c2*as,min(c2*as,batch(i,j)-labs(i)))

wlab (i) = wlab (i) +wbatch (i, J)
sum?2 = sum2+wbatch (i, j) **2
continue

do 260 i = 1,nlabs

labs (i) = labs(i)+wlab (i) /nbatch

as = sqgrt(sum2/ (beta*nlabs* (nbatch-1)))
write(*,*) asl, as

if (asl .ne. as) goto 230

msb = nreps*as*as

do labs

am = median (labs,nlabs)

do 300 1 = 1,nlabs

ws (1) = abs(labs(i)-am)

as = 1.483*median (ws,nlabs)

if (as .le. 0.0) as = sqrt(msl/ (nreps*nbatch))

c3 c*sqgrt ((nlabs-1.0) /nlabs)

asl = as

suml = 0.0

sum2 = 0.0

do 320 i = 1,nlabs

wlab (i) = max(-c3*as,min(c3*as, labs (i)-am))
suml = suml+wlab (i)

sum?2 = sum2+wlab (1) **2

continue

as = sqrt(sum?2/ (beta* (nlabs-1)))
am = am +suml/nlabs

if (abs (as-asl)/as.lt.le-7)asl=as
write(*,*) asl, as

if (as .ne. asl) go to 310

msl = as*as*nreps*nbatch
write (2,*) 'mean = ',am
se = sqgrt (mse)

a = max (0.0, msb-mse) /nreps

sb = sqgrt(a)

a = max(0.0,msl-msb)/ (nreps*nbatch)
sl = sqgrt(a)

sm=sb**2+se**2
smo=sqgrt (sm)

WRITE (2, *) '"Geochemical"Sampling"Analytical"Measurement"'
WRITE (7,*) '"Geochemical"Sampling"Analytical"Measurement"'
write(2,'(a,4(a,f15.6))"') 'Standard deviation (+/-)','"',sl1,
&'"',Sb,'"',Se,'"',SmO

write(7,'(a,4(a,f15.6))"') 'Standard deviation (+/-)','"',sl1,
&'"',Sb,'"',Se,'"',SmO

WRITE (2, ' (a,4(a,£15.7)) ") 'Variance','"',sl**2,'"' ghx*2 'nr1,

&se**2,'"' sm

WRITE (7, "' (a,4(a,£f15.7))"') 'Variance',6'"',sl**2,'"'" sb**x2, '"",
&sex*2,'"', sm

sr = (sl*sl+sb*sb+se*se)

smp=sb*sb/sr*100+se*se/sr*100

write(2,'(a,4(a,f15.6))"') '$ of total variance','"',
&sl*sl/sr*100,'"',sb*sb/sr*100,'"',se*se/sr*100,"'""', smp

25



26

write(7,'(a,4(a,f15.6))"') '$ of total variance','"',
&sl*sl/sr*100,'"',sb*sb/sr*100,'""',se*se/sr*100,"'""', smp

write(2,'(a,£5.2,a,3(a,£f15.6))"') 'Expanded relative uncertainty at
& the ',cl,'% confidence level','""', ((sgrt(sb**2)*cf)*100)/am,
&'"', ((sqrt(se**2)*cf)*100) /am, '""',

& ((sgrt (sb**2+se**2)*cf) *100) /am

write(7,'(a,f5.2,a,3(a,f15.6))"') 'Expanded relative uncertainty at
& the ',cl,'% confidence level','""', ((sqrt(sb**2)*cf)*100) /am,
&'"', ((sqgrt(se**2) *cf)*100) /am, '""',

& ((sgrt(sb**2+se**2)*cf) *100) /am

WRITE (8, ' (19A1,20A1)"') (FF(K),K=1,NCF), (E1(N),N=1,20)
write(8,'(£f9.6,a)") sl*sl/sr*100,"', "Geochemical"'
write(8,'(f9.6,a)') sb*sb/sr*100,',"Sampling"'
write(8,"'(£f9.6,a)') se*se/sr*100,"',"Analytical"'
write(2,'(a,f15.6)'"') 'Mean"',6am

write(7,"'(a,f15.6)'"') 'Mean"',6am

sr=sqgrt (sr)

write(2,'(a,f15.6)"') 'Total standard deviation (+/-)"',sr
write(7,'(a,f15.6)'") 'Total standard deviation (+/-)"',sr
WRITE (2, ' (a,f15.6) ') 'Uncertainty, u, for one sample"',
&sqrt (sb**2+se**2)

WRITE (7, "' (a,f15.6)"') 'Uncertainty, u, for one sample"',

&sqrt (sb**2+se**2)

WRITE (2, ' (a,f5.2,a,f15.6)"') 'Expanded uncertainty, eu, for one sam
&ple at the ',cl,'$ confidence level"', cf*sqgrt (sb**2+se**2)
WRITE(7,'(a,f5.2,a,f15.6)"') 'Expanded uncertainty, eu, for one sam

&ple at the ',cl,'$ confidence level"', cf*sqgrt (sb**2+se**2)

WRITE (2, ' (a,f5.2,a,f15.6)"') 'Expanded relative uncertainty, eu%, £
&or one sample at the ',cl,'$ confidence level"',

&cf*100.*sgrt (sb**2+se**2) /am
WRITE(7,'(a,f5.2,a,f15.6)"') 'Expanded relative uncertainty, eu%, f
&or one sample at the ',cl,'% confidence level"',

&cf*100.*sqgrt (sb**2+se**2) /am

WRITE (2, ' (a,f15.6) ') 'Uncertainty, U, for four measurements at eac
&h duplicated sample site"',sqrt(sb**2+se**2)/1.4142135
WRITE (7, ' (a,f15.6)"') 'Uncertainty, U, for four measurements at eac

&h duplicated sample site"',sqgrt(sb**2+se**2)/1.4142135

WRITE (2, ' (a,f5.2,a,f15.6)"') 'Overall expanded relative uncertainty
&, eU%, at the ',cl,'$% confidence level"',
&cf*100.* (sgrt (sb**2+se**2)/1.4142135) /am
WRITE(7,'(a,f5.2,a,f15.6)"') 'Overall expanded relative uncertainty

&, eU%, at the ',cl,'%$ confidence level"',
&cf*100.* (sgrt (sb**2+se**2)/1.4142135) /am

write (2,%*)
Write (2, v (a) ') Thhkkhkhhhkkhkhhkhkkhkhhhkkhkhhkhkkhkhhhkkhhhkhkkhkhhhkhkhhkhkhkhkhhkhkhhhkhkhhhxkkhx*x

&*******************************l

CLOSE (7)
CLOSE (8)



900 continue
close (1)
close (11)

close (2)
CLOSE (10)
end

real function median (array,n)
real array(n),ws (6000)

ws (l) = array(l)
do 100 1 = 2,n
tmp = array (i)
3 =1
10 if (ws(j).lt. tmp) then
j =3+
if (3 .lt. i) goto 10
else
do 20 k = 1i,3+1,-1
20 ws (k) = ws(k-1)
endif

ws(j) = tmp
100 continue
n2 = n/2
if (2*n2 .eg. n) then
median = 0.5* (ws(n2)+ws (n2+1))
else
median = ws (n2+1)
endif
end

C***********************************************************************

C***********************************************************************

SUBROUTINE READE (A,ALN,NSAMPLE, NCOL,ND,MD)

DIMENSION A (ND,MD, 4),ALN(ND,MD, 4)
DATA NIN/8/

WRITE (*,7) NSAMPLE
WRITE (*,8) NCOL
WRITE (*, *)
WRITE (*, *)

DO I=1,NSAMPLE
DO K=1,4
READ (NIN, *) (A(I,J,K),J=1,NCOL+1)

C Transformation of entered data to natural logarithms
DO J=1,NCOL
ALN(I,J,K)=LOG(A(I,J,K))

END DO
C R S b b b b 2 S S b b b b 2 2 SR Sh b b b b 2h dh dh Sb b b S 2 SR dh Sb b 4
END DO
END DO
C Check for omission or a different sample number of the four samples
C of the quartet.

DO I=1,NSAMPLE
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DO K=2,4

IF(A(I,NCOL+1,K).NE.A(I,NCOL+1,1)) THEN
WRITE (*,1)

WRITE I

WRITE (*, 6)
WRITE (*, *
WRITE (*,5)
READ (*, *)

FORMAT (' FORMAT OF INPUT FILE INCORRECT')

FORMAT (' PLEASE CHECK THE SAMPLE: ', (I4),' OF INPUT FILE'")
FORMAT (' AND TRY AGAIN')

FORMAT (' THE PROCESS WILL STOP')

FORMAT ('  LL.... PLEASE PRESS ENTER..... ")

FORMAT (' FORMAT OF INPUT FILE CORRECT')

FORMAT (' NUMBER OF DUPLICATED SITES: ', (I4))

FORMAT (' NUMBER OF VARIABLES: ', (I4))

O Joy U W N

RETURN
END

C***********************************************************************

SUBROUTINE PRINTE (A,ALN,NSAMPLE,NCOL,ND, MD, AF, IKOMA)

DIMENSION A (ND,MD, 4),ALN(ND,MD, 4), IKOMA (501)
CHARACTER*1 AF(10501)
DATA NOUT,NOUT1/2,22/

DO J=1,NCOL

C PRINT LABEL
IF(J.EQ.1) WRITE
IF(J.EQ.1) WRITE
IF(J.NE.1) WRITE
IF(J.NE.1) WRITE

(NOUT, 100) (AF(K),K=1, IKOMA (J)-1)
(NOUT1,100) (AF(K),K=1,IKOMA (J)-1)
(NOUT, 100) (AF(K),K=IKOMA (J-1)+1,IKOMA (J)-1)
(NOUT1,100) (AF(K),K=IKOMA (J-1)+1, IKOMA (J)-1)
C PRINT ROW OF MATRIX
DO I=1,NSAMPLE
WRITE (NOUT, *) (A(I,J,K),K=1,4)
WRITE (NOUT1, *) (ALN(I,J,K),K=1,4)
END DO
END DO

100 FORMAT (20A1)
RETURN
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END
(% o o o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
SUBROUTINE PRINTF (AF,FF,NCOL, IKOMA)

DIMENSION IKOMA (501)
CHARACTER*1 AF (10501),FF(20),E1(5),E2(5)

E1(1)="X"
El(2)="."
E1(3)="T"
E1(4)="X"
E1(5)="T"
E2(1)="P'
E2(2)="."
E2(3)='D"
E2(4)="A"
E2(5)="T"

OPEN(1,FILE='FILETP.CTL")

DO J=1,NCOL
IF(J.EQ.1) THEN

NC=0

DO I=1,IKOMA (J)-1
IF(AF(I).EQ.'"'.OR.AF(I).EQ.' ') GO TO 10
IF(AF(I).EQ.','.OR.AF(I).EQ.'<') GO TO 10
IF(AF(I).EQ.'.'.OR.AF(I).EQ.'>"') GO TO 10
IF(AF(I).EQ.'/'.OR.AF(I).EQ.'?') GO TO 10
IF(AF(I).EQ.';'.OR.AF(I).EQ.':') GO TO 10
IF(AF(I).EQ.'\'.OR.AF(I).EQ.'|"') GO TO 10
IF(AF(I).EQ.'['.OR.AF(I).EQ.'{') GO TO 10
IF(AF(I).EQ.']'.OR.AF(I).EQ.'}') GO TO 10
IF(AF(I).EQ.'='.OR.AF(I).EQ.'+') GO TO 10
IF (AF(I).EQ.'-'.OR.AF(I).EQ.' ') GO TO 10
IF(AF(I).EQ.')'.OR.AF(I).EQ."'(') GO TO 10
IF (AF(I).EQ.'*'.OR.AF(I).EQ.'&') GO TO 10
IF(AF(I).EQ.'~'.OR.AF(I).EQ.'$') GO TO 10
IF(AF(I).EQ.'S'.OR.AF(I).EQ.'#') GO TO 10
IF(AF(I).EQ.'@'.OR.AF(I).EQ.'!"') GO TO 10
NC=NC+1

FF (NC)=AF (I)
10 END DO

WRITE (1, ' (20A1,5A1)') (FF(X),K=1,NC), (E1(N),N=1,5)

WRITE (1, ' (20A1,5A1)"') (FF(X),XK=1,NC), (E2(N),N=1,5)

END IF

IF(J.NE.1) THEN

NC=0

DO I=IKOMA (J-1)+1, IKOMA (J) -1
IF (AF(I).EQ.'"'.OR.AF(I).EQ."' ') GO TO 20
IF(AF(I).EQ.','.OR.AF(I).EQ.'<') GO TO 20
IF(AF(I).EQ.'.'.OR.AF(I).EQ.'>"') GO TO 20
IF(AF(I).EQ.'/'.OR.AF(I).EQ.'?') GO TO 20
IF (AF(I).EQ.';'.OR.AF(I).EQ."':') GO TO 20
IF (AF(I).EQ.'\'.OR.AF(I).EQ."'|"') GO TO 20
IF(AF(I).EQ.'['.OR.AF(I).EQ."{') GO TO 20
IF (AF(I).EQ.']'.OR.AF(I).EQ."'}"') GO TO 20



IF(AF(I).EQ.'='.OR.AF(I).EQ."+') GO TO 20
IF (AF (I) .EQ.'-'.OR.AF(I).EQ.' ') GO TO 20
IF(AF(I).EQ.")'.OR.AF(I).EQ."'(') GO TO 20
IF (AF(I).EQ.'*'.OR.AF(I).EQ.'&') GO TO 20
IF (AF(I).EQ.'~'.OR.AF(I).EQ.'%') GO TO 20
IF (AF(I).EQ.'S$'.OR.AF(I).EQ."#') GO TO 20
IF(AF(I).EQ.'Q@'.OR.AF(I).EQ.'!"') GO TO 20
NC=NC+1

FF (NC)=AF (I)
20  END DO
WRITE (1, ' (20A1,5A1)"') (FF(K),K=1,NC), (E1(N),
WRITE (1, ' (20A1,5A1)"') (FF(K),K=1,NC), (E2(N),
END IF
END DO

CLOSE (1)

RETURN
END

C***********************************************************************
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Hopdptnpa 2. IInyaiog k®okag Aoyiopikoo ROBCOOP4A GR

program ROBCOOP4A GR

510

520

parameter (MLABS=2000, MBATCH=10, MREP=5)

real data (MLABS,MBATCH,MREP),batch (MLABS,MREP)

real dataln (MLABS,MBATCH,MREP),batchln (MLABS, MREP)

real labs (MLABS),labsln (MLABS),wlab (MLABS),wbatch (MLABS,MBATCH),
&wrep (MLABS, MBATCH, MREP) , ws (6000)

real msl,msb,mse,median,mslln,msbln,mseln

CHARACTER DUM*1,FIELD*18,ELEM*8,NAMEP*25, NAMEX*25

CHARACTER SAMPLE*32,CFTEXT*19

CHARACTER*1 AF(18),FF(19),E1(20),AF1(10501),AF2(10501),FF2(20)
CHARACTER*40 AFILE

DIMENSION A2 (2000,500,4),IKOMA (501),A2LN(2000,500,4)

data c¢,beta,en /1.5,0.7785,2.718281828459/
789012345678901234567890123456789012345678901234567890123456789012
WRITE (*, ' ("AQXTE TO APXEIO TQN AEAOMENQN KAI IIATHXTE ENTER") ')
READ (*, ' (A40) ') AFILE

WRITE (*, ' ("AQSTE TON XYNTEAESTH KAAYWHY KAI [IATHSTE ENTER")')
READ (*, *) CF

WRITE (*, ' ("AQETE TO ENINEAO EMIISTOSYNHE KAI IATHXTE ENTER")')
READ (*, *) CL

|l |l
|l |l
Al Al
NAPAKANQ [EPIMENETE'
\l \l
|l |l

\l \l

OPEN (8, FILE=AFILE)

READ (8, ' (10501A1) ")
NCOL=0.

(AF1 (K),K=1,10501)

DO ICL=1,10501
IF (AF1 (ICL) .EQ."',")
END DO

NCOL=NCOL+1.

NCOL=NCOL-1

ISAM=0

READ (8, ' (Al) ',END=520) DUM
ISAM=ISAM+1

GO TO 510

IF (MOD (ISAM, 4) .NE.O) THEN

WRITE (*,1001
WRITE (*,1002
WRITE (*,1003
WRITE (*,1004
WRITE (*, *)
WRITE (*,1005)
READ (*, *)
STOP
END IF

) .
)
)
)
)
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1001 FORMAT ('H MOP®H TOY APXEIOY TQN AEAOMENQN EINAI EX®ANMENH')

1002 FORMAT ('TO IINHEGOE TQN I'PAMMON TOY APXEIOY TON AEAOMENQN AEN EINAI
& TIOANAIINAEZTIO TOY 4'")

1003 FORMAT ('IIAPAKANQ NA KANETE EAETXO XTO APXEIO TQN AEAOMENQN KAI NA
& HEANAAOKIMAZETE')

1004 FORMAT ('H AIAAIKAXIA GA XTAMATHIEI')

1005 FORMAT ('..... [IATHXTE ENTER T'TA NA XYNEXIXETE..... ")

NSAMPLE=ISAM/4

c**************************************

ND=2000
MD=500

REWIND (8)

OPEN (2, FILE="ANOV.TXT")
OPEN (22, FILE="'ANOVLN.TXT")

READ (8, ' (10501A1) ") (AF2(K),K=1,10501)
NPI=0

DO ICL=1,10501

IF (AF2 (ICL) .EQ.', ') THEN

NPI=NPI+1

IKOMA (NPI)=ICL

END IF
END DO
NROW=NSAMPLE* 4

IF (NROW.GT.ND) NROW=ND
CALL READE (A2,A2LN, NSAMPLE, NCOL, ND, MD)
CALL PRINTF (AF2,FF2,NCOL, IKOMA)

CALL PRINTE (A2,A2LN, NSAMPLE,NCOL,ND,MD, AF2, IKOMA)

CLOSE (2)
CLOSE (22)
CLOSE (8)

C**************************************

Chr*rrhkkkkhhhhhhhhhhhhhhhkhhhhhkhhhkhkhhhkhkrx

E1(1)="_"
E1(2)="'R'
E1(3)="A"
E1(4)="N"'
E1(5)="'0"
E1(6)="V"
E1(7)="A"
E1(8)="5%"
E1(9)="""
E1(10)=","
E1(11)="""
E1(12)="'V"
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10

OPEN (10, FILE='FILETP.CTL")

ELEM="'XtoLlxelo"
SAMPLE="Ap1Budc Bécewv pe dimA& delypoato’
CEFTEXT="'ZuvieAeocTthc k&Auyng'

NLABS=NSAMPLE
NB=NCOL

NBATCH=2
NREPS=2

OPEN (1, FILE="ANOV.TXT")

OPEN (11, FILE="ANOVLN.TXT")
open (2,file='resultsX.txt"')
do 900 ib = 1,nb

READ (1, ' (Al18) ') field
READ (11, ' (Al) ') dum

READ (field, ' (18A1) ') (AF(K),K=1,18)
FF(l1)="""
NCF=1
DO I=1,18
IF (AF(I).EQ."'"'.OR.AF(I).EQ.' ') GO TO 5
NCF=NCF+1
FF (NCF) =AF (I)
END DO
READ (10, ' (A25) ') NAMEX
READ (10, ' (A25) ') NAMEP

OPEN (7, FILE=NAMEX)
OPEN (8, FILE=NAMEP)

WRITE (2,'(A8,A18)"') elem,field

WRITE (2,'(A32,a,I4)"') sample,'"',nsample
WRITE (2,'(Al9,a,F4.2)") cftext,'"',cf
WRITE (7,'(A8,A18)"') elem, field

WRITE (7,'(A32,a,I4)') sample,'"',nsample
WRITE (7,'(Al9,a,F4.2)"') cftext,'"',cf

do 10 i 1,nlabs

read (1,*

do 20 i = 1,nlabs

do 20 j = 1,nbatch
a = 0.

aln =

O O

.0

) ((data(i,j,k),k=1,nreps),j=1,nbatch)
read (11,*) ((dataln(i,j,k),k=1,nreps),j=1,nbatch)
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15

20

25

30

40

50

60

70

do 15
a = at
aln =
batch (
batchl
do 30
a = 0.
aln =
do 25
a = at
aln =
labs (i
labsln

do 40
a = at
aln =
ybar =
ybarln

write (
&

k = 1,nreps
data (i, j, k)
aln+dataln (i, j, k)
i,j) = a/nreps
n(i,3j) = aln/nreps
i =1 ,nlabs

0

0.0

j = 1,nbatch
batch (i, J)
aln+batchln (i, j)
) = a/nbatch

(1) = aln/nbatch

i = 1,nlabs
labs (1)
aln+labsln (i)
a/nlabs
= aln/nlabs

2, (a)") !

write
write (
&

(2,'(a)") 'KMAZZIKH ANANYSH AIAZINOPAL (ANOVA)'
T, (a) ) !

\l

write
write
s = 0.
sln =
do 50
s = s+
sln
ssl
sslln
s = 0.
sln =
do 60
do 60
s = s+
sln =
ssb =
ssbln
s = 0.
sln =
do 70
do 70
do 70
s = s+
sln =
sse
sseln

I 0 ~x4Y R O o |
|

WRITE (
WRITE (

write
&ssb, '"
write
&ssb, '"

(7,"(a)') '"KAAXIXIKH ANANYTZH AIAIIIOPAY (ANOVA)'
(2,*) 'Classical results: Mean = ', ybar
0
0.0
i = 1,nlabs

labs (i) —ybar) **2
slnt (labsln (i) -ybarln) **2
s*nreps*nbatch
sln*nreps*nbatch

1,nlabs

= 1,nbatch
batch(i,j)-labs(i))**2

sln+ (batchln (i, j)-labsln(i))**2
s*nreps

sln*nreps

0
0.0
i
]
(

.0

= 1,nlabs

= 1,nbatch

= 1,nreps
data(i,j,k)-batch(i,j))**2

In+ (dataln (i, j,k)-batchln(i,j))**2

sln

2,%) ""TeoxnutlrH"Ae typatoAnnt LKA"AVOAUT LRKA"MEéTPonoOng"!
7,%) ""TeoxnulrA"Ae lypotoAnnt LKA"AVOAUT LKA"METPnONG" "

(2,"'(a,3(a,f15.6)) ") 'RABpolLopa TEeTPAYOVOV','"',s81,'"",

', sse

(7,'(a,3(a,f15.6)) ") 'RABpolLopa TEeTPAYOVOV','"',ss81,'"",

', sse



msl = ssl/(nlabs-1)

mslln = sslln/ (nlabs-1)

msb = ssb/ ((nbatch-1)*nlabs)
msbln = ssbln/ ((nbatch-1)*nlabs)

mse = sse/ ((nreps-1) *nbatch*nlabs)
mseln = sseln/ ((nreps-1)*nbatch*nlabs)
se = sqgrt (mse)

seln = sqgrt (mseln)

a = max (0.0, msb-mse) /nreps

aln = max(0.0,msbln-mseln)/nreps

sb = sqrt(a)

sbln = sqgrt(aln)

a = max(0.0,msl-msb)/ (nreps*nbatch)

aln = max(0.0,mslln-msbln)/ (nreps*nbatch)
sl = sqgrt(a)

slln = sqgrt(aln)

sm=sb**2+se**2
smln=sbln**2+seln**2
smo=sqgrt (sm)
smoln=sgrt (smln)

write(*,*) sm, smo
read (*, *)

write(2,"'(a,4(a,f15.6)) ") 'Tumixkh ombdrAion (+/-)','"',sl,
&'"',Sb,'"',se,'"',Smo
write(7,"'(a,4(a,f15.6))"') 'Tuni.kf amdriion (+/-)','"',sl,
&'"',Sb,'"',se,'"',Smo

WRITE (2, ' (a,4(a,£15.7))"') 'Aitcomopd','™"',s1**2, """ sh**2, """,
&se**2,'"', sm
WRITE (7, ' (a,4(a,£15.7))"') 'Aitcomopd','™"',s1**2,'"" sh**2, """,
&se**2,'"', sm

sr = (sl*sl+sb*sb+se*se)
srln = (slln*slln+sbln*sbln+seln*seln)

smp=sb*sb/sr*100+se*se/sr*100
smpln=sbln*sbln/srln*100+seln*seln/srln*100

write(2,"'(a,4(a,f15.6))") '$ 1nc oAlxrhc diLocmopdc','"!
&,s81*sl/sr*100,'"',sb*sb/sr*100, '""',se*se/sr*100,'""', smp
write(7,'(a,4(a,f15.6))"') '$ 1nc oALlxrhc diLoocmopdc', '’
&,s1*sl/sr*100,'"',sb*sb/sr*100, '""',se*se/sr*100,'""', smp

write(2,'(a,f5.2,a,3(a,f15.6)) ") 'AiLeupuuévn oxetT LK afePaltdbInta O
&to ',cl,'$ tou emimédou eumiLotoovvng','""’',

& ((sgrt(sb**2)*cf)*100) /ybar,'""', ((sqrt(se**2)*cf)*100) /ybar,'"',

& ((sgrt (sb**2+se**2)*cf) *100) /ybar

write(7,"'(a,£5.2,a,3(a,£f15.6))") 'Aireupupévn oxetlxrh afefaldInta O
&to ',cl,'$ 1tou emimédou eumiorooUvng','""’',

& ((sgrt(sb**2)*cf)*100) /ybar,'""', ((sqrt(se**2)*cf)*100) /ybar,'"',

& ((sgrt(sb**2+se**2)*cf) *100) /ybar

write(2,"'(a,f5.2,a,3(a,f15.6)) ") 'Aireupupévoc moapdyoviac afeRaldn
&toag oto ',cl,'$ 1ou enimédou eumioroouvng','""',en** (sbln*cf),'"’',
&en** (seln*cf),'"',en** (smoln*cf)

write(7,"'(a,f5.2,a,3(a,f15.6)) ") 'ArLeupupévoqg napdyoviac ofepaldIn
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&tac oto ',cl,'$ 1ou emimédou eumiLotoouvng','""',en** (sbln*cf),'""',

&en** (seln*cf),'"',en** (smoln*cf)
write(2,"'(a,f15.6)"') 'Méon Tiun"',ybar
write(7,"'(a,f15.6)"') 'Méon TLpn"',ybar

sr=sqgrt (sr)

write(2,'(a,£f15.6)"') 'OALKA TUILKA amdékAilon (+/-)"',sr
write(7,'(a,f15.6)") 'OALKA TumLkh oambkAlon (+/-)"',sr

write(2,"'(a)') '

& )
write (2,'(a)') 'EYITAGHY ANAAYYH AIARIIOPAY (RANOVA)'
write(7,'(a)") '
& ]
write (7,'(a)') 'EYXTAOGHY ANAAYXH AIAXIIOPAY (RANOVA)'
C do reps
1 =0
do 100 1 = 1,nlabs
do 100 j = 1,nbatch
do 100 k = 1,nreps
1 = 1+1
100 ws(l) = abs(data(i,j,k)-batch(i,j))
as = median(ws,nlabs*nbatch*nreps)
if (as .le. 0.0) as = sqgrt (mse)
cl = c*sgrt((nreps-1.0)/nreps)

110 asl = as
sum2 = 0.0
do 130 1 = 1,nlabs
do 130 j = 1,nbatch
wbatch(i,j) = 0.0
do 130 k = 1,nreps
wrep (i, j, k) =
& max (-cl*as,min(cl*as,data (i, j,k)-batch(i,j)))

wbatch (i,]j) = wbatch(i,]j)+wrep (i, ], k)
130 sum2 = sum2+wrep (i, j, k) **2
as = sqrt (sum2/ (beta* (nreps-1) *nbatch*nlabs))

do 140 i = 1,nlabs
do 140 j = 1,nbatch
140 batch(i,j) = batch(i,j) + wbatch(i,j)/nreps

if (asl .ne. as) go to 110
mse = as*as

C now do batches
do 210 1 = 1,nlabs
do 200 j = 1,nbatch

200 ws(j) = batch(i,])
210 labs (i) = median(ws,nbatch)
do 220 1 = 1,nlabs
do 220 j = 1,nbatch
220 ws (j+(i-1) *nbatch) = abs (batch (i, j)-labs(i))
as = 1.483*median (ws,nlabs*nbatch)
if (as .le. 0.0) as = sqrt(msb/nreps)
c2 = c*sqgrt((nbatch-1.0) /nbatch)
230 asl = as
sum2 = 0.0
do 250 1 = 1,nlabs
wlab (i) = 0.0
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250

260

now

300

310

320

do 250 j = 1,nbatch

wbatch (i, j) = max(-c2*as,min(c2*as,batch(i,j)-labs(i)))
wlab (i) = wlab(i)+wbatch (i, Jj)

sum?2 = sum2+wbatch (i, j) **2

continue

do 260 1 = 1,nlabs

labs (i) = labs(i)+wlab (i) /nbatch

as = sqrt(sum2/ (beta*nlabs* (nbatch-1)))
write(*,*) asl,as

if (asl .ne. as) goto 230

msb = nreps*as*as

do labs

am = median (labs,nlabs)

do 300 i = 1,nlabs

ws (1) = abs (labs(i)-am)

as = 1.483*median (ws,nlabs)

if (as .le. 0.0) as = sqrt(msl/ (nreps*nbatch))

c3 c*sqgrt ((nlabs-1.0) /nlabs)

asl = as

suml = 0.0

sum2 = 0.0

do 320 1 = 1,nlabs

wlab (i) = max(-c3*as,min(c3*as, labs (i) -am))
suml = suml+wlab (i)

sum2 = sum2+wlab (i) **2

continue

as = sqrt(sum2/ (beta* (nlabs-1)))
am = am +suml/nlabs

if (abs (as-asl)/as.lt.le-7)asl=as
write(*,*) asl,as

if (as .ne. asl) go to 310

msl = as*as*nreps*nbatch
write (2,*) 'mean = ',am
se = sqgrt (mse)

a = max (0.0, msb-mse) /nreps

sb = sqgrt(a)

a = max(0.0,msl-msb)/ (nreps*nbatch)
sl = sqgrt(a)

sm=sb**2+se**2
smo=sqgrt (sm)

WRITE (2,*) '""Teoxnuix)"AeilypatoAnut LKA"AVaAUT LKO)"MéTtpnong""'
WRITE (7,*) '""TeoxnuikAH"AciypotoAnnt LKA"AVoAUT LKA"METPonONC" "'
write(2,"'(a,4(a,f15.6)) ") 'Tumikh omdrAion (+/-)','"',sl,
&l"l,sblvllllse,l"l,smo

write(7,"'(a,4(a,f15.6))"') 'Tumixkh omdrAion (+/-)','"',sl,
&'"',Sb,"”,Se,"”,smo

WRITE (2, ' (a,4(a,f15.7)) ") 'Airacmop&','"',sl**2,'"',sb*x*x2,'"",

&se**2,'"',sm

WRITE(7,"'(a,4(a,f15.7)) ") 'AiLaocmop&','"',sl**2,'"', sb**x2,'"",
&se**2,'"', sm

sr = (sl*sl+sb*sb+tse*se)

smp=sb*sb/sr*100+se*se/sr*100

write(2,'(a,4(a,f15.6))"') '% 1nc oALkng dLiLacmop&g','"',
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&sl*sl/sr*100,"'""',sb*sb/sr*100,'"',se*se/sr*100,'""', smp
write(7,'(a,4(a,£15.6))"') 'S 1tnc oAlxnc dLlLoomop&g','"’',
&sl*sl/sr*100,'"',sb*sb/sr*100,'""',se*se/sr*100,"'""', smp

write(2,'(a,f5.2,a,3(a,f15.6)) ") 'AiLeupuuévn oxeT LK afePatdbInta ©
&to ',cl,'% tou emimédou euniotoocuvnc','""', ((sqrt(sb**2)*cf)*100)/
&am, '"', ((sgrt(se**2)*cf)*100) /am, '""', ((sqgrt (sb**2+se**2) *cf) *100) /
&am

write(7,"'(a,£5.2,a,3(a,£15.6))") 'Aireupupévn oxetlrh afefaldInta O
&to ',cl,'% tou sgmimédou gumiotoouvncg','""', ((sqrt(sb**2)*cf)*100)/
&am, '"', ((sgrt(se**2)*cf)*100) /am, """, ((sqrt (sb**2+se**2) *cf) *100) /
&am

WRITE (8, ' (19A1,20A1)') (FF(K),K=1,NCF), (E1(N),N=1,20)
write(8,'(f9.6,a)') sl*sl/sr*100,"',"Teoxnutkn""'
write (8, "' (£f9.6,a)') sb*sb/sr*100,"',"AsiypatoAnmT LKA""'
write (8, "' (f9.6,a)') se*se/sr*100,"',"AVvoAuUuT kA"

write(2,'(a,£15.6)"') 'Méon tTipn"',am
write(7,"'(a,£f15.6) ') 'Méon tipf"',am

sr=sqgrt (sr)

write (2, "' (a,f15.6) ") 'OALkA Tumikh amdrAion (+/-)"',sr
write(7,"'(a,f15.6) ") 'OALkH Tumikh amdrAion (+/-)"',sr

WRITE (2, ' (a,f15.6) ") 'ABePBaldinta, u, via éva delypa"',
&sgrt (sb**2+se**2)
WRITE (7, ' (a,f15.6) ") 'ARePBaldtnta, u, via éva delypa"',
&sgrt (sb**2+se**2)

WRITE (2, ' (a,£f5.2,a,£f15.6) ") 'Aireupupévn afepatdinta, eu, yia éva d
&elypa oto ',cl, 'S tou emimédou eumiotooUvng"',cf*sqgrt (sb**2+se**2)
WRITE (7, "' (a,f5.2,a,£f15.6) ") 'Aireupupévn afepatdinta, eu, yia éva d
&elypa oto ',cl, 'S tou emimédou eumiotooUvng"',cfr*sqgrt (sb**2+se**2)

WRITE (2, ' (a,f5.2,a,f15.6)"') 'AiLeupupévn oxetLlkn afepaltdinta, eusy,
&ylLa éva delypa oto ',cl,'$ tou emimédou eumiLotoouvnc"',
&cf*100.*sgrt (sb**2+se**2) /am

WRITE(7,'(a,f5.2,a,f15.6)")
s&ylLa éva deilypa oto ',cl,'$ tou emimédou eumiLotootvng"',
&cf*100.*sgrt (sb**2+se**2) /am

"AlLevupupévn oxeT LKy afePatdbinTa, eud,

WRITE (2, "' (a,f15.6) ") 'ABePRuaidinta, U, yia Té00eplC PeIpHoOeLlg o K&
&0e 0Béon esmovaAnmt LKAC deilypatoAnyiag"', sqgrt (sb**2+se**2) /
&1.4142135

WRITE (7, "' (a,f15.6) ") 'AReRaitdtnta, U, yvia 1é00eplC peTtphoelc o KA
&0s Ofon smovaAnmnt LKAC deilypatoAnyioag"', sqgrt (sb**2+se*x*2) /
&1.4142135

WRITE (2, "' (a,f5.2,a,f15.6) ") 'IZuvoAlxkh dLeupupévn oxeT LK) afepatdin

&ta, eU%, oto ',cl,'s tou emimédou eumLotoouvng"',

&cf*100.* (sgrt (sb**2+se**2)/1.4142135) /am

WRITE (7, "' (a,£5.2,a,£f15.6) ") 'SuvoALxy dlLeupupévn oxetlky oafefaldin
mwi

&ta, eU%, oto ',cl,'$ tou emimédou eumiLotoouvng"',
&cf*100.* (sqrt (sb**2+se**2) /1.4142135) /am

write (2,%*)
erte (2, |l (a) l) LI b b b b b b b db b b b b b b b b db b b b b b b b b b b b b b b b b b db b b db b b b b b b b b b b b 4

&*******************************'



CLOSE (7)
CLOSE (8)

900 continue
close (1)
close (11)

close (2)
CLOSE (10)
end

real function median (array,n)
real array(n),ws (6000)
ws(l) = array(l)
do 100 i = 2,n
tmp = array (i)
3 =1
10 if (ws(j).lt. tmp) then
j = 3+l
if (3 .1lt. i) goto 10
else
do 20 k = 1i,3+1,-1
20 ws (k) ws (k-1)
endif
ws (J)
100 continue
n2 = n/2
if (2*n2 .eg. n) then
median = 0.5* (ws (n2)+ws (n2+1))
else
median = ws (n2+1)
endif

tmp

end

C***********************************************************************

Ckr*rrrkhkhhkhkhhhkhkhhhhhhhkhhrhhrhhhrrhhrhhhrrhhrrhhrrhhrrhrrrhhrrhhkrrhkhkrrrrk

SUBROUTINE READE (A,ALN,NSAMPLE, NCOL, ND, MD)

DIMENSION A (ND,MD, 4),ALN (ND,MD, 4)
DATA NIN/8/

DO I=1,NSAMPLE
DO K=1,4
READ (NIN, *) (A(I,J,K),J=1,NCOL+1)

C petooXNuot Lopdc Tov dedouévwyv oe @UOLKOUG Aovyoaplbuoug
DO J=1,NCOL
ALN(I,J,K)=LOG(A(I,J,K))

END DO
C khkkhkk kA hhkhkhhhrhrhhkkhkdhhhrrhhkkhkhhrrhhkkhkkhhxxrxk
END DO
END DO
C ENEYXOC YVia mapdAeLlyn 1 dLapopeT lkd aplbud delyuatog x&molou amnd To
C T1éooepa delypata tng TeTP&dAC.

DO I=1,NSAMPLE
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DO K=2,4

IF(A(I,NCOL+1,K).NE.A(I,NCOL+1,1)) THEN
WRITE
WRITE

WRITE
WRITE
WRITE
WRITE

*,7) NSAMPLE
*,8) NCOL

*,*)

—~ o~ o~ —

)

WRITE (*, 6)
WRITE (*, *)
WRITE(* 5)
READ (*, *)

1 FORMAT ('H MOP®H TOY APXEIOY TQN AEAOMENQN EINAI EX®ANMENH')

2 FORMAT ('YIAPXEI NAGOZ ¥TO AEITMA: ', (14)," TOY APXEIOY TQN AEA
&OMENQN ")

3 FORMAT ('IIAPAKANQ AIOPOQITE TO NAGOY KAI EANAAOKIMAXTE')

4 FORMAT ('H AIAAIKAYIA ©A ITAMATHZEI')

5 FORMAT ('..... [IATHXTE ENTER T'TA NA ZYNEXIZETE..... ")

6 FORMAT ('H MOP®H TOY APXEIQOY TQN AEAOMENQN EINATI OP@H')

7 FORMAT ('O APIGMOYX OEZEQN ME ATIINNA AEIT'MATA EINAT: ', (I4))

8 FORMAT ('O APIGMOZ TQN METABNAHTQON EINATI: ', (I4))
RETURN
END

(SRR EEREEEEREEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE R RS R R R it

SUBROUTINE PRINTE (A,ALN,NSAMPLE, NCOL,ND,MD, AF, IKOMA)

DIMENSION A (ND,MD,4),ALN(ND,MD, 4), IKOMA (501)
CHARACTER*1 AF(10501)
DATA NOUT,NOUT1/2,22/

DO J=1,NCOL

C PRINT LABEL
IF(J.EQ.1) WRITE (NOUT,100) (AF(K),K=1,IKOMA (J)-1)
F(J.EQ.1) WRITE (NOUT1,100) (AF(K),K=1,IKOMA (J)-1)
F(J.NE.1l) WRITE (NOUT,100) (AF(K),K=IKOMA (J-1)+1,IKOMA (J)-1)
F(J.NE.1l) WRITE (NOUT1,100) (AF(K),K=IKOMA (J-1)+1,IKOMA (J)-1)

C PRINT ROW OF MATRIX
DO I=1,NSAMPLE
WRITE (NOUT, *) (A(I,J,K),K=1,4)
WRITE (NOUT1, *) (ALN(I,J,K),K=1,4)
END DO
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END DO
100 FORMAT (20A1)

RETURN
END

R R R R R R R R R R R R R T S S S S S S R R R S
SUBROUTINE PRINTF (AF, FF,NCOL, IKOMA)

DIMENSION IKOMA (501)
CHARACTER*1 AF(10501),FF(20),E1(5),E2(5)

E1(1)="X"
El(2)="."
E1(3)="T"
E1(4)="X"
E1(5)="T"
E2(1)="P'
E2(2)="."
E2(3)="'D"
E2(4)="A"
E2(5)="T"

OPEN(1,FILE='FILETP.CTL")

DO J=1,NCOL
IF(J.EQ.1) THEN

NC=0

DO I=1,IKOMA (J)-1
IF(AF(I).EQ.'"'.OR.AF(I).EQ.' ') GO TO 10
IF(AF(I).EQ.',"'.OR.AF(I).EQ.'<') GO TO 10
IF(AF(I).EQ.'.'.OR.AF(I).EQ.'>"') GO TO 10
IF(AF(I).EQ.'/'.OR.AF(I).EQ.'?') GO TO 10
IF(AF(I).EQ.';'.OR.AF(I).EQ.':') GO TO 10
IF(AF(I).EQ.'\'.OR.AF(I).EQ."|') GO TO 10
IF(AF(I).EQ.'['.OR.AF(I).EQ.'{') GO TO 10
IF(AF(I).EQ.']'.OR.AF(I).EQ."}') GO TO 10
IF(AF(I).EQ.'='.OR.AF(I).EQ.'+') GO TO 10
IF (AF (I) .EQ.'-'.OR.AF(I).EQ.' ') GO TO 10
IF(AF(I).EQ.')'.OR.AF(I).EQ.'(') GO TO 10
IF (AF(I).EQ.'*'.OR.AF(I).EQ.'&') GO TO 10
IF(AF(I).EQ.'~'.OR.AF(I).EQ.'$') GO TO 10
IF(AF(I).EQ.'S'.OR.AF(I).EQ.'#') GO TO 10
IF(AF(I).EQ.'@'.OR.AF(I).EQ."!') GO TO 10
NC=NC+1

FF (NC)=AF (I)
10  END DO
WRITE (1, ' (20A1,5A1)"') (FF(X),XK=1,NC), (E1(N),N=1,5)
WRITE (1, ' (20A1,5A1)"') (FF(K),K=1,NC), (E2(N),N=1,5)

END IF
IF(J.NE.1) THEN
NC=0
DO T=IKOMA (J-1)+1, IKOMA (J) -1
IF(AF(I).EQ.'"'.OR.AF(I).EQ.' ') GO TO 20
IF(AF(I).EQ.','.OR.AF(I).EQ.'<') GO TO 20
IF(AF(I).EQ.'.'.OR.AF(I).EQ.'>"') GO TO 20



C***********************************************************************
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20

E

WRITE (1, ' (20A1,5A1)")
WRITE (1, ' (20A1,5A1)")

EN
END

CLO

RET
END

HHHHH H H H H H o
G I S B B S B e B
= i = R i - i
WMo R MR R R M

(NN

IF (AF (
NC=NC+1

.EQ
.EQ.
.EQ.
.EQ.
.EQ.
.EQ.
.EQ.
.EQ.
.EQ.
.EQ.
.EQ
.EQ

FF (NC)=AF (I)

ND DO
D IF
DO
SE (1)

URN

OR.

.OR.
.OR.
.OR.
.OR.
.OR.

.OR.
.OR.
OR.

AF(I).EQ.'?') GO
AF(I).EQ.':') GO
AF(I).EQ.'|') GO
AF(I).EQ.'{') GO
AF(I).EQ.'}') GO
AF(I).EQ.'+') GO
AF(I).EQ.' ') GO
AF(I).EQ.' (') GO
AF(I).EQ.'&') GO
AF(I).EQ.'%') GO
AF(I).EQ.'#') GO
AF(I).EQ.'!') GO

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

20
20
20
20
20
20
20
20
20
20
20
20

(FF (K) ,K=1,NC), (E1 (N
(FF (K) ,K=1,NC), (E2 (N

),
)y






The program ROBCOOP4A.EXE is a compiled FORTRAN
program, which can be run on 32- and 64-bit Microsoft™
Windows computers, without a compiler. It is available in two
languages, English and Hellenic. As the source code is provided
it can be translated to any other language. The program
estimates the balanced classical and robust analysis of variance
parameters (i.e., sampling, analytical, geochemical),
measurement uncertainty and the expanded uncertainty factor. It
can process up to 500 variables determined on 2000 samples by
4 analyses (2 for the routine and 2 for the field duplicate
samples).

Balanced ANOVA design

Duplicate field
sample site

Duplicate
sample

Routine

sample £ field duplicate

pair

—> Sampling uncertainty

Split into two

Analytical uncertainty

Replicate sample analyses
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