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Zakladem soutézi piv je senzoricka analyza. Prestoze hodnotitelské
komise tvofi obvykle 8koleni odbornici s pfislusnymi zkouskami, k zis-
kani maximalné objektivnich vysledkl je tfeba zvolit vhodné uspora-
dani a odpovidajici metodiku vyhodnocovani. V ¢lanku jsou diskuto-
vany zakladni postupy, jak dosahnout regulérnich a objektivnich
vysledku, v€etné hlavnich variant metodik hodnoceni. Ve struéném
prehledu jsou popsany i mozné chyby, které mohou ohrozit pribéh
soutéze.

Frantik, F. — Cejka, P. — Capkova, V.: Soutéze piv v Ceské re-
publice. Kvasny Prum. 51, No. 11-12, p. 378-3883.

The principle of beer competitions is sensory analysis. Although
trained professionals with proper attestations form the taste panel
committees, to obtain the most objective results, it is necessary to
choose the appropriate set-up and a relevant evaluation method. Main
ways of attaining consistent and objective results, including leading
evaluation methods are discussed in the article. Possible errors, which
could endanger the course of the competition, are also described in
a brief outline.

Frantik, F. — Cejka, P. — Capkova, V.: Bierwettbewerbe in der Ts-
chechischen Republik. Kvasny Prum. 51, Nr. 11-12, S. 378-383.
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1 UvoD

Jednou z pfirozenych lidskych vlastnosti ¢lovéka je soutézivost. Ty-
pickym dokladem tohoto tvrzeni je nepfeberné mnozstvi sportovnich
disciplin, soutézi se vSak ve vSech oblastech lidského poginani. Hle-
dame nejvétsiho Cecha, Superstar &i nejvétsiho jedlika $vestkovych
knedliku, a tak neni divu, Ze stranou nezUstal ani nas obor. Soutéze
piv maji v celosvétovém méfitku i v nasich koncinach velmi dlouhou
tradici, sahajici pfinejmensim do konce XIX. stoleti. Po roce 1989 se
v této oblasti oteviely nové moznosti a pocet soutézi enormné stoupl,
stejné jako zajem verejnosti i vyrobcl piva o né. Neni divu — vitézstvi
Ize vyuzit i marketingové a soutéz je lepSim odrazem reality nez se-
belépe pfipravena anketa. Pokud se ovSem napini nékteré nejza-
kladné&jsi pozadavky na jeji pfipravu a organizaci. BEéhem poslednich
patnacti let tak vykrystalizovala skupina soutézi, které si ziskaly své
renomé a misto na slunci.

Smyslem tohoto sdéleni je popsat ve struénosti zakladni predpo-
klady, bez jejichz naplnéni je vypovidaci schopnost vysledkl soutéze
miziva. VSe Ize shrnout do dvou pojmU: regulérnost a objektivita. Za-
timco prvni z nich je zcela jasny, druhy se mlze jevit kontroverznim
—jestlize vysledky soutéZe vychazeji ze subjektivniho posuzovani cel-
kového dojmu, kterym pusobi vzorek piva na degustatora, zda se byt
objektivita problematicka. Jak ukazuji zkuSenosti, neni tomu tak, po-
kud se zvoli vhodny systém hodnoceni.

NejregulérnéjSim a nejobjektivnéjSim zpusobem je, kdyz vsichni
¢lenové degustaéni komise hodnoti vSechny soutézni vzorky. Z tech-
nickych ddvodl vSak takovyto systém lze pouzit jen vyjimecné,
a vzorky podstupuji na cesté do finale jeden &i vice kvalifikacnich
stupnd, kdy je hodnoti pouze ¢ast komise (subkomise). To pfinasi né-
které problémy, se kterymi je tfeba se pfi pfipravé soutéze vypora-
dat.

Die sensorische Analyse des Bieres stellt einen Grundstein der Bi-
erwettbewerbe dar. Obwohl die Degustationskommissionen ge-
woéhnlich aus den geschulterten Mitgliedern mit den kompetenten
Prifungen zusammengefasst sind, sollte es zur Gewinnung von opti-
malen Ergebnissen noch weiter eine entsprechende Anordnung und
Methodik der Auswertung gewahlt werden. In diesem Artikel werden
einige Verfahren beschrieben, die zur richtigen und objektiven Er-
gebnissen beitragen konnen einschlieBlich der Hauptvarianten der
Auswertungsmethodik. In einer kurzen Ubersicht werden sogar mog-
liche Fehler beschrieben, die den Wettbewerb beeinflussen kénnen.

®dpaHTHK, ®. — Yeiika, MN. — Yankosa, B.: [MBHble KOHKYpPCbI B
Yeuwckon pecnybnuke. Kvasny Prum. 51, 2005, Ho. 11-12, cTp.
378-383.

CeH30pHbI aHanu3 npeacTaBfsieT OCHOBY MUBHBIX KOHKYPCOB.
XoTa 4neHamMm KOMUCCUM MO OLEHKe SABMIATCA cneuuanbHo 06y-
YeHHble W MpPOBEPEHHble Mua, HEeOoOXOAMMO [ANA MNOMyYeHUs
MaKCMManbHO 06 bEeKTUBHbLIX Pe3ynbTaToB 0TOOPaTh NOAXOAALLYIO
nocrnefoBaTeflbHOCTb M COOTBETCTBYIOLLYD METOAWMKY OLEHKM.
B cTtaTtbe paccmaTpuBalOTCA OCHOBHble METOAbl, MPU MOMOLLU
KOTOPbIX MOXHO [OCTWYb PEerynsipHble U OOBbEKTUBHblE pe3y-
nbTaTbl, BKMOYas rnaBHble BapuaHTbl METOAMK OueHku. [laeTtcs
KpaTKuin nepeveHb U OnvMcaHue BO3MOXXHbIX OWMOOK, KOTOpbIe
MO 6bl HEraTMBHO MOBMNATL HA X0 KOHKYPCOB.
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1 INTRODUCTION

Competitiveness is one of natural human qualities. The countless
variety of sport events undoubtedly supports this statement. Howe-
ver, competitions are spread wide throughout the whole spectrum of
human activities. We try to determine the Greatest Czech, the Czech
Idol or the best plum dumplings eater that is why it does not come
as a surprise that brewing is not an exception. Beer competitions have
a very long tradition on the global level as well as the national level
reaching at least to the end of the nineteenth century. After the year
1989, new opportunities opened up in this field and the number of
competitions grew enormously as did the interest of the public and
the beer producers. No wonder — the victory would serve as great
marketing and a competition always reflects the reality better than
even a well-prepared survey. However, in order to achieve that, it is
necessary to fulfill some essential requirements for the preparation
and execution of the competition. A group of competitions, of which
each has earned its prestige and “spot under the Sun”, has resulted
this way over the course of the last fifteen years.

The purpose of this paper is to briefly describe the essential re-
quirements without whose fulfilment the competition results’ ability to
convey is weak. Everything can be summarized into two concepts:
consistency and objectivity. While the first is clear, the second may
seem controversial — in the case that the competition results are ba-
sed on subjective judging of the overall impression of the beer on the
taster, objectivity seems problematic. As experience tells us that is
not the case if an appropriate evaluation system is selected.

The most regular and objective method is all the members of the
taste panel committee tasting all the samples. However, due to tech-
nical reasons, such a system can only be used occasionally and, on
their way to the finals, the samples undergo one or more preliminary
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2 ZAKLADNi POJMY

V dal$im textu bude pouzivana fada pojm0, z nichz ne v8echny
mohou byt ¢tenafi zcela jasné bez dalSiho vykladu. Proto jsou v této
¢asti struéné definovany.

SoutéZz — akce, kterd ma za cil zjistit z pfihlaSenych vzorkd vitéze. Jeji
pribéh je definovan soutéznim fadem a pravidly. Téméf vzdy ma
vlastni nazev (ktery je bohuzel v médiich ¢asto uvadén nepfesné Ci
neuplné) a vétsinou je periodicka (necastéji s rocni periodicitou).
Muze se skladat pouze z degustace piv (nejcastéji), nebo mlze byt
jeji soucasti i fyzikalné-chemicky rozbor vzork(.

Kategorie — soutéznimi fady definovana skupina piv, ktera se porov-
navaji mezi sebou. V rdmci jedné soutéZe mlize byt vyhlaSena rfada
kategorii (svétlé lezaky, tmava vy€epni piva, specialni piva atd.). Ka-
tegorie jsou nejcastéji definovany délenim piv podle [1]. U nékterych
soutézi vSechny druhy piva (nebo naprosta vétsina) soutézi v jedné
kategorii (Cena Ceskych sladkd), u jinych nalézame i jemnéjsi rozli-
Seni (napf. lezaky a prémiové lezaky u Ceské pivni peceti i jinde).
Kvalifikacni skupina — prvni stupen soutéze, do kterého jsou vzorky
losovany, nejcastéji bez ohledu na slozeni degustaéni subkomise. Pfi
losovani se dba o pokud mozno stejny pocet vzorkl v kazdé skupiné
(obvykle 4—6). Postup do vy$Siho stupné (semifinale, findle) je uréen
postupovym kli¢em.

Degustacni komise — skupina hodnotitell, jejichZz pocet spolu s dal-
§imi pozadavky (nej¢astéji na odbornou zpuUsobilost) je dan pfislus-
nym soutéznim fadem.

Degustacni subkomise — skupina hodnotitell, kterd v daném sezeni
posuzuje stejné vzorky.

Absolutni znamky — podle pfedem dané Skaly pfifazuji hodnotitelé
znamky kazdému z predlozenych vzorkl. Nejcastéji se pouziva de-
vitistuprfiova Skala, kde ke kazdému stupni je pfilozena pro orientaci
rovnéz slovni interpretace znamky.

Relativni zndmky (poradi) — €lenové sefadi vzorky v jednom sezeni
od nejlepSiho po nejhorsi.

Kolo — ¢ast soutéze, béhem niz probéhne kompletni procedura od lo-
sovani vzorku po finale. VétSina souteZi probiha jednokolove, dvé sou-
téze (Ceské pivo a Zlaty pohar PIVEX) maji dvoukolové usporadani,
pfitemz obé kola se konaji v nékolikamési¢nim odstupu.

Stuperi — ¢ast soutézniho kola, na jejimz konci dojde k eliminaci ur-
¢itého poctu vzorkd nebo ke vzniku koneénych vysledk(. Pocet
stupritl mGze byt rGzny — od jednostupriovych usporadani (stuper je
soucasné kolem soutéze, tj. finale), pres dvoustupnové (kvalifikace —
finale), po tristupriové (kvalifikace — semifinale — finale).

Sezeni — nejmensi soutézni jednotka, béhem niz hodnotitelé porov-
navaji souc¢asné urcity pocet vzorkl. Nékdy je sezeni totozné se stup-
ném, pfi mensim poctu degustaénich subkomisi mize kvalifikaéni stu-
pen zahrnovat vice sezeni.

Postupovy kli¢ — udava, kolik vzork( a jakym zplsobem, véetné pro-
cedur k odstrafiovani rovnosti, postupuje do dalsiho stupné. Obvykle
postupuji dva nejlepsi vzorky, v nékterych pfipadech nejlepsi vzorky
z kazdé skupiny a potfebny pocet vzorku je doplnén o dalsi nejlepsi
bez ohledu na skupiny.

Odstrariovani rovnosti — dojde-li ke shodé dvou ¢i vice piv na postu-
povych a nepostupovych mistech nebo v celkovém (nej¢astégji fina-
lovém) poradi, je nutné provést odliSeni vzorkd, a to bud rozstrelem
(barazi), kdy vybrana skupina degustatord dodate¢né po skonéeni
stupné hodnoti inkriminované vzorky, nebo matematickym postupem
(8krtani extrému, porovnavani poctu lepSich umisténi nebo znamek
atd.).

3 REGULERNOST

Regulérnost soutéze je zaru¢ena, pokud

1. maji vSechna zucastnéna piva stejné podminky na startu,

2. jsou vzorky piv zafazeny ve spravné kategorii,

3. je vylou¢ena moznost manipulace s vysledky na strané porada-
tell,

4. nedojde k fatalni chybé v priibéhu soutéze.

3.1 Stejné podminky pro vSechna piva

Snaha o rovnost Sanci pro vSechna piva by méla byt jednim ze za-
kladnich cilli organizatord. Obnasi to:
a) Stejny pocet piv v kaZdé kvalifikacni skupiné. Tento pozadavek je
obvykle naplfiovan losem do pfedem uréenych kvalifikaénich sku-
pin se stejnym poctem piv. Stejny pocet vzorkl ve skupiné ¢asto

degrees (stages), when they are tasted only by a part of the com-
mittee (subcommittee). That brings some problems, which should be
dealt with when preparing the competition.

2 ESSENTIAL TERMS

A set of terms, some of which may not be clear to the readers, will
be used in the following text. Thus, they are defined in this section.
Competition — An event that aims to determine a winner of the en-
rolled samples. Its execution is defined by a competition policy and
rules. It almost always has its own name (which is unfortunately of-
ten incorrect or incomplete in the media) and most of the time it is
periodical (in most cases annual). It can be made up of just beer taste
panel (most often) or it could also include a physical-chemical ana-
lysis of the samples.

Category— A group of beers, defined by the competition policy, which
compete amongst each other. In one competition, a whole variety of
categories can be set (pale lagers, dark drafts, special beers etc.).
The categories are most often defined using beer categorizing ba-
sed on [1]. In some competitions, all types of beer (or strong majo-
rity) compete in one category (Cena ceskych sladku). Elsewhere, we
find finer distinction (i.e. lagers and premium lagers in Ceska pivni
pecet and others).

Preliminary group —first level of the competition, the samples are pla-
ced in groups through a draw, most often with no regard to the taste
panel committee make-up. During the draw, if possible, attention is
paid to the equal number of samples per group (usually 4-6). Advan-
cing to the higher level (semifinals, finals) is determined by the
advance key — usually, the two best samples advance from each
group, in some cases only the best sample from each group advan-
ces and then to attain the desired number of samples in the next le-
vel, the next best, disregarding groups, fill up the remaining advan-
cing spots.

Taste panel committee — A group of tasters, who’s number along with
other requirements (most often expertise), is set by the competition
policy.

Taste panel subcommittee — A group of tasters that tastes the same
samples in a given session.

Absolute score — The tasters assign scores to each sample accor-
ding to a given scale. A nine-degree scale is used more frequently.
Word interpretation of the score is attached to each degree for ori-
entation.

Relative score (order)— The members arrange the samples from best
to worst in one session.

Round — A stage of the competition, during which the complete pro-
cedure from random draw of samples to the finals takes place. Most
competitions have one round, two competitions (Ceske pivo and Zlaty
pohar PIVEX) have a two-round set-up, where months separate the
two rounds.

Level — A stage of a round. By its end, a certain number of samples
gets eliminated or final results are reached. The number of levels may
vary — from set-ups with one level (the level is also the round of the
competition, therefore it is just the finals), through two levels (preli-
minary level — finals), to three levels (preliminary level — semifinals —
finals).

Session — the smallest unit in the competition. During sessions, tas-
ters compare a certain number of samples simultaneously. Someti-
mes a session is the same as a degree, however, with a smaller num-
ber of subcommittees, the preliminary level can include more sessions.
Advance key — sets how many samples and in what manner, inclu-
ding methods of tie breaking, advance to the next level.

Tie breaking — in the case that two or more beers are rated equally on
advancing or non-advancing positions or in the overall (most often fi-
nal) order, it is necessary to contrast the samples. That is either done
through a shoot-out, a selected group of tasters tastes the tied sam-
ples after the degree is finished or using a mathematical method (dis-
regarding outliers, comparing number of better rankings or scores etc.).

3 CONSISTENCY

Consistency of the competition is ensured if

1) all participating beers have equal conditions at the start,

2) the beer samples are classified in the right category,

3) the possibility of the organizers tampering with the results is eli-
minated,

4) a fatal error does not occur during the competition.
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zajistit nelze (obzvlast, je-li pocet vzorkl v soutézi prvocislem). To
ponékud znevyhodnuje vzorky nasazené do skupin s vétSim po-
¢tem piv (menSi pravdépodobnost postupu) a pokusy handicap vy-
rovnat (napf. nestejny postupovy kli¢ z riznych skupin) fesi pro-
blém jen zéasti. Jedingm zplsobem, jak splnéni této podminky
zajistit, je omezit soutéznim fadem pfijem prihlasek na pocet vy-
hovujici struktufe soutéze (napf. vyfazenim ,pfespocetnych”
vzorkl podle data pfihlaseni). V praxi se v8ak tento pfistup uplat-
fuje jen zcela vyjime¢né (soutézni fad na tuto moznost pfedem
upozornuje).

b) Stejny pocet &lent degustacni subkomise. Tento pozadavek ma
niz8i vahu, nez by se mohlo zdat. Pokud nedochazi k pfenosu dil-
¢ich vysledkd (souctu znamek &i poradi) do dalsich stupnl ¢i po-
rovnavani dil¢ich vysledkl mezi skupinami a je naplnén minimaln{
pocet hodnotitelll v kazdé subkomisi (obecné nejméné Sest), Ize
tento problém zanedbat. Pokud se absolutni znamky z nizsich
stupnl prendseji do vyssich, nebo postupovy kli¢ nevychazi jen
z poradi, ale i ze souCtu znamek, je tfeba provést urcité matema-
tické upravy. Pfi absolutnich znamkach je tfeba soucet vydélit po-
¢tem ¢lenl odlisné pocdetné skupiny a vysledek vynasobit opti-
malnim poctem (nékdy postaci pracovat s primérem znamek).
Pokud se vychazi z porfadi (relativni znamky), osvédcil se postup
pfidélovat body za umisténi po sudych &islech (0, 2, 4 ...), pfi shodé
vice vzorkl se stejnym poradim pak tvofi znamku pfirozené &islo
(soucet ¢isel pro odpovidajici poradi déleny poétem vzork(i se
shodnym poradim).

c) Stejné stari vzorku od stoceni. Tato podminka nema zvlastni vy-
znam pfi soutézich, kde se degustuji vzorky v kratké dobé od sto-
&eni, u soutézi Ceské pivo a Zlaty pohar PIVEX véak probiha sou-
téz priblizné tfi tydny po vyrobé, a je proto tfeba zajistit sbér vzork(
v rozmezi nékolika malo dnd (maximalné jednoho tydne).

d) Ostatni podminky. Patfi sem zachovani anonymity vzork( (s touto
podminkou obvykle nejsou zadné problémy), ale i pfipadna ome-
zeni moznosti hodnoceni vzorku zastupcem vyrobce, pokud je sou-
téz hodnocena na zakladé absolutnich znamek (viz kap. 4).

3.2 Zarazeni vzorki do spravné kategorie

Pokud pivo nesplriuje zakladni pozadavek kategorie (stupriovitost),
mUze ohrozit regulérnost soutéze (vicestupriové piva jsou obvykle pl-
néjsi, vice horka apod.). Soutézni fady renomovanych soutézi obvy-
kle obsahuji povinnost provedeni analytického rozboru pfihlaSenych
vzorkU akreditovanou laboratofi a povinnost pofadatele nevyhovuijici
vzorky ze soutéze vyradit.

3.3 Moznost manipulace na strané poradatelt

Podezrenim na manipulace s vysledky Ize nejlépe preventivne Ce-
lit pfitomnosti notare, ktery sleduje pribéh soutéze a veSkerou do-
kumentaci prabézné archivuje. Kompletni dokumentace je pak ulo-
Zena u notare i organizator(i soutéze a veskeré kroky Ize dodate¢né
dohledat. V praxi u dobrych soutézi k podobnym vécem nedochazi
(kazdy organizator ma svou prestiz) a jde spiSe o ochranu organiza-
torG pfed rdznymi naféenimi, ktera by jinak nesla vyvratit.

3.4 Riziko fatalni chyby

Rizika nenapravitelnych chyb existuji, daji se pouze omezit na mi-
nimum. Nejvétsi jsou tato:

— Zaména vzorkl pfi kédovani. Riziko chyby je znacné, zvlasté
Ucastni-li se stejné kategorie vice piv stejné znacky. Je proto ab-
solutné nezbytné provadét kontrolu kédu a spravného poradi vzorku
jesté pfed zahajenim soutéze. V praxi pfi soutézich organizovanych
VUPS provadi kontrolu jeden ze ¢len(l $tabu, a poté jesté notar.
Opatrnosti neni nikdy dost a tato chyba, pokud se neodhali pred
zahajenim dalSiho stupné, je nenapravitelna.

— Naliti nespravného vzorku. Tato chyba se neda z protokolu zpétné
vystopovat. Lze ji vSak snadno odhalit jesté v pribéhu sezeni (po-
kud jsou vzorky jednoznac¢né a prehledné popsany a pfipraveny
Stabu k nalévani) a s mensim zdrzenim napravit. Chybé Ize prede-
jit, pokud je Stab organizator( dostate¢né zkuseny.

— Chyba ve vypoctu (uréeni nespravného postupujiciho). Chybu Ize
sice dodate¢né zjistit, avSak, jakmile probéhne vysSi stupen sou-
téze, je jiz nenapravitelnd. Ze vSech fatalnich chyb je pfi tom nej-
vice pravdépodobna — vypocet obvykle probiha v uréitém ¢asovém

3.1 Equal conditions for all beers

The effort for the equal chance of all the beers should be one of
the main goals of the organizers. That requires:

a) Equal number of beers per each preliminary group. This require-
ment is usually met by a draw to form preliminary groups with equal
numbers of beers. The equal number of beers per group is not al-
ways achievable (especially when the number of beers is a prime
number). That disadvantages the samples put in groups with more
beers (a lower probability of advancing) and attempts to eliminate
the handicap (i.e. a different advance key for certain groups) solve
the problem only partially. The only way of fulfilling this require-
ment is to reduce accepting applications, though the competition
policy, to a number suiting the competition’s structure (i.e. elimi-
nating ,excess“ samples according to the application date). Ho-
wever, this approach is rarely applied.

b) Equal number of taste panel subcommittee members. This requi-
rement is not as critical as it may seem. The issue can be disre-
garded as long as the partial results (score sum or order) are not
transferred into the next levels or the partial results are not com-
pared amongst the groups and the minimal number of tasters in
each subcommittee (generally at least six) is fulfilled. It is neces-
sary to make certain mathematical modifications if either absolute
scores are transferred from lower levels to higher levels, or the
advance key is not based solely on the order, but also on the score
sum. With the absolute scores, the sum should be divided by the
number of members and the answer multiplied by an optimal num-
ber (sometimes working with just the average is sufficient). If the
order (relative score) is used, it proved competent to assign po-
ints for ranking going by even numbers (0, 2, 4...). In the case of
more samples ranking equally, the number of points is a prime
number (sum of points for corresponding rank divided by the num-
ber of samples with the equal scores).

c) Same age of samples since packaging. This requirement is not es-
pecially important in competitions where samples are tasted soon
after packaging. In competitions Ceske pivo and Zlaty pohar
PIVEX, however, the competition takes place about three weeks
after the production and therefore it is necessary to ensure all sam-
ples have been collected in the range of a couple days.

d) Other requirements.This includes ensuring sample anonymity (usu-
ally no problems there), but also limiting the possibility that a bre-
wery representative would taste his own sample. It is not always
possible to apply this requirement, then again it is not crucial.

3.2 Classifying samples into the right category

If a beer does not meet the basic requirement of a category (the
Original Gravity), it could compromise the competition’s consistency
(beers with higher gravity are usually fuller, hoppier etc.). The orga-
nizers usually carry out basic analyses of the samples and the be-
ers not meeting the parameters get eliminated.

3.3 Possibility of result tampering by the organizers

The best way to face suspicions of tampering with the results is
the presence of a notary, who observes the course of the competi-
tion and archives the entire documentation. The complete documen-
tation is then stored by the notary and the organizers and all steps
can be reviewed. Such things usually do not happen in more serious
competitions (every organizer has their prestige), it is done to protect
the organizers against possible accusations, which otherwise could
not be proven wrong.

3.4 The risk of a fatal error

We are all only human and the chances of irreversible errors exist,
they can only be decreased to a minimum. The following are the gre-
atest risks:

— Mixing up samples during assigning codes. The chance of the mis-
take is great, especially if there are more beers of the same brand
in one category. Thus, it is absolutely crucial to check the codes
and the correct order of the samples before starting the competi-
tion. In competitions organized by the VUPS, a member of the staff
does the check, followed by the notary. It is better to be safe than
sorry, and this error, if not detected, is irreparable.
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stresu a ani pouziti pocitacu a sofistikovanych program{i nedava
zaruku jistoty (v nejvétsim spéchu muaze dojit ke kolapsu systému,
vysledky zmizi v nenavratnu a je tfeba cely vypocet provést znovu,
coz naru8uje Gasovy plan soutéze). Pfi pfipravé programu soutéze
je tfeba zvolit dostate¢ny ¢as na vypocty a nékolikanédsobnou kon-
trolu vysledkld — to je jedina cesta, jak smutnym koncim soutéze
predejit.

— Znic¢eni vzorku. Tato zavada — pokud k ni dojde — je rovnéz nena-
pravitelna a jedinym zpusobem, jak ji pfedejit, je vhodné promys-
let veSkeré manipulace s lahvemi tak, aby bylo riziko jejich rozbiti
vylou€eno.

Existuji jeSté dalSi, zpravidla vSak odstraniteiné, mozné zavady:
rozdilné teploty vzorkd pfi nalévani (teplota se ma pohybovat mezi
10-12 °C), problémy spojené s degustacnimi nadobami (rdzna veli-
kost, znecisténi, cizi — nejCastéji papirova — viné) atd.

Jak je vidét, zajisténi regulérnosti soutéze klade dosti vysoké po-
zadavky na zpusobilost a sehranost technického Stabu soutéze,
a fadé rizik Ize predejit pouze tvofi-li tym lidé s patfi€nymi zkuSe-
nostmi.

4 OBJEKTIVITA

Prestoze vysledky soutézi vznikaji na zakladé subjektivniho hod-
noceni degustatory, Ize v praxi tento pozadavek naplnit v dostate¢né
mife, pokud jsou zvoleny vhodné podminky. Mezi né patfi
a) zvoleny soutézni systém,

b) metodika vypoctu,
c) slozeni degustacni komise.

4.1 Zvoleny soutézni systém

Jak jiz bylo uvedeno v ¢asti 2, existuje celd fada moznosti, jak sou-
téz uspofadat a mnoho z nich se také v praxi vyuziva. Je to dano ne-
jen snahou o odliseni riznych soutézi, ale i tradici, obvyklym poctem
pfihlasenych vzorkl a dal§imi okolnostmi.

Nejobjektivnéjsi je jednostupriové usporadani v jednom ¢&i nékolika
sezenich — tj. zplsob, kdy kazdy degustator postupné hodnoti
v8echny vzorky. Vzhledem k tomu, Ze nelze pocet vzorkl v jednom
sezeni libovolné zvySovat (optimalni pocet je 4-5, za Unosné maxi-
mum Ize pokladat pocet 7), je tento systém pouZzitelny spiSe pro sou-
téZe s niz§im poétem vzorkl v kategorii. Lze rovnéz pouzit modifi-
kaci, kdy v nékolika sezenich hodnoti kazda ze dvou subkomisi
(s dostate¢né vysokym poctem hodnotitelt) polovinu vzorkd a vy-
sledky pak vzniknou vzdy porovnanim dvou vzorkl se stejnym pofa-
dim (vzorek na patém misté ve skupiné mlze byt paty nebo Sesty
atd.). V soutézich, kde je uplatnéno hodnoceni dle poradi, je tento
postup dostate¢né objektivni, je vSak tfeba varovat pfed jeho pouzi-
tim tam, kde se hodnoti absolutnimi znamkami.

Casty je soutézni systém vicestupriovy. Vzorky jsou vylosovany do

kvalifikaénich skupin, z nichz podle pfedem daného postupového
kli¢e postupuje ¢ast (nejcastéji 6, 8 nebo 12) do finale (dvoustup-
fiovy) nebo do semifinale. Ve findle pak piva hodnoti vSichni (nebo
polovina) ¢lenové komise. Hlavnimi problémy tohoto pomérné jed-
noduchého systému jsou postupovy kli¢ a zda pfenaset &i nepfena-
Set dil¢i vysledky.
a) Postupovy klic. Nejjednodussi je, kdyz z kazdé skupiny postupuje
stejny pocet vzorku (podle umisténi) do finale. Vyhodou je jednodu-
chost (musi byt samoziejmé prfedem definovany postupy odstraro-
vani rovnosti), nevyhodou skute€nost, ze do finale se mohou diky lo-
sovani vzork(l do kvalifikaénich skupin dostat horsi piva ze skupin
obsazenych vzorky s niz8i kvalitou. To zdanlivé odstraniuje opacény
pfistup — sefadit vzorky ze vSech skupin do jedné tabulky podle souctu
vysledkl a pfislusny pocet nejlepsich zaradit do findle. Tento postup
je v8ak zcela nevhodny — pfi pouZiti absolutnich znamek nelze zaru-
¢it stejny pfistup k hodnoceni u vSech subkomisi, pfi hodnoceni re-
lativnim je vysledny soucet znamek zavisly na rozdilu kvality vzorkd,
nikoli na kvalité absolutni. Casteéné Ize problém Fesit kombinovanym
pfistupem — napt. pfimy postup jednoho ¢&i dvou vitéz( a doplnéni po-
¢tu postupuijicich s nejlepSim souétem znamek bez ohledu na sku-
piny (podobny kli¢ je uplatfiovan napf. v atletice). Nejobjektivnéjsim
pfistupem by bylo do skupin vzorky nelosovat, ale nasazovat (podle
umisténi v pfedchozich ro¢nicich nebo Iépe podle tabulky Uspésnosti
znacky ve vSech soutézich v urcitém obdobi, tzv. rankingu). V sou-
¢asné dobé vSak nic takového neexistuje a nezda se, Ze by v nej-
bliz8i budoucnosti vzniklo. Proto nezbyva, nez se s uvedenymi pro-
blémy smifit.

— Pouring wrong samples. This mistake cannot be backtracked from
the protocols. However, it could be easily detected during the ses-
sion (if the samples are distinctly and clearly marked and ready for
the staff to pour them) and corrected causing a slight delay. The
mistake could be avoided, if the organizing staff has enough ex-
perience.

— A calculation error (advancing wrong sample). The error can be de-
tected afterwards, however, once the higher degree of the compe-
tition is carried out, it is irrecoverable. Of all the fatal errors, this one
is the likeliest to occur — the calculation is usually done under time
stress and even the use of computers and sophisticated programs
does not guarantee certainty (the system can collapse in a big rush,
the results are lost and the calculation has to be done again, which
disturbs the timeline). When preparing the competition schedule, it
is needed to designate enough time for calculations and multiple
checks of the results — that is the only way how the prevent a sad
end of the competition.

— Sample breakage. This error — if it occurs — is also irrecoverable
and the only way to prevent it is to think through all the bottle hand-
ling so that the chance of breakage is non-existent.

There are other errors, though usually fixable: different samples
temperatures, a dirty taste glass etc. There are various ways to con-
trol the sample temperature and an unwanted glass could be ex-
changed for another.

As is apparent, ensuring consistency of a competition requires the
staff to be qualified and well coordinated and the several risks can
be prevented only if members of the team are experienced people.

4 OBJECTIVITY

Although the competition results are based on the subjective as-
sessment of the tasters, it is actually possible to fulfil this requirement
sufficiently if the right conditions are selected. Amongst them are:
a) the selected competition system
b) calculation method
c) the make-up of the taste panel committee.

4.1 The selected competition system

As was already stated in part 2, there exist different ways of orga-
nizing a competition and many of them are used in the field. It is gi-
ven not only by the effort to diversify various competitions, but also
by tradition, a usual number of competing samples and other factors.

The most objective is the one-level set-up with one or more sessi-
ons —that is a process when every taster gradually tastes all the sam-
ples. Considering it is not possible to increase the number of sam-
ples per session at will (the optimal amount is 4-5, 7 could be a
bearable maximum), this system is more suitable for competitions
with a lower number of samples per category. A modification could
be also applied, where each of two subcommittees (with enough tas-
ters) tastes half of the samples in a few sessions and the results are
formed by comparing the two samples with the same score (sample
ranking fifth in a group could be fifth or sixth etc.) This method is ob-
jective enough for competitions that use relative scoring. However, it
is not recommended if absolute scoring is used.

A multiple-level system is commonly used. The samples are ran-
domly placed into preliminary groups. Using the advance key, a part
of the group (usually 6, 8 or 12) advances to the finals (two-degree)
or semifinals. Then in the finals, all (or half) of the committee tastes
the beers. The main issues with this fairly simple system are the
advance key and whether to transfer partial results.

a) Advance key. It is the simplest when an equal number of sam-
ples (according to ranking) from each group advance into the finals.
The advantage is simplicity (of course, tie breakers have to be pre-
defined). The disadvantage is the fact that worse beers from groups
with more lower-quality samples can get to the finals due to the ini-
tial draw. It would seem that the other approach — putting samples
from all groups into one table ordered according to the sum of results
and advancing the desired amount to the finals — would eliminate this
problem. Nevertheless, this approach is completely inadequate — one
cannot guarantee the same evaluation style by all the subcommit-
tees when using absolute scores and when using relative scores, the
score sum is dependent on the difference in quality amongst the sam-
ples, not on the absolute quality. A partial solution is a combined app-
roach — for example, one or two winners advance directly and the
rest of the advancing spots are filled up by the samples with the best
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b) Prenos vysledkd. Prenaset diléi vysledky (napf. soucet absolut-
nich znamek) do vy$Siho stupné je pomérné svidny postup — zvy-
Suje se pocet znamek pro vyhodnoceni. Je vSak naprosto ne-
vhodny, protoze pfistup ¢lenli subkomisi ve skupinach k pridélovani
znamek je v praxi velmi odliSny, a nelze jej pfedem definovat. Pou-
zitelny je proto pouze v pfipadé relativniho hodnoceni. Lepsi zpl-
sob je pridélit urcity poc¢et bodu za umisténi ve skupinach i za fi-
nale a scitat tyto vysledky. V praxi to ma vSak vyznam pouze
u vicekolovych soutézi, u jednokolovych je Iépe spokojit se s Cistymi
finalovymi vysledky.

Kratce zminime jesté jeden neobvykly soutézni systém, pouzivany
ojedinéle napf. pfi Radni¢nich dnech u soutéze piv malych nezavis-
lych pivovar(. Jde o vyfazovaci (k.0.) systém, kdy je proti sobé vzdy
nasazena vylosovana dvojice vzorkll, posuzovana malou skupinou
hodnotitell (nejlépe lichy pocet). Vétsina pak rozhodne o postupu lep-
Siho vzorku, horsi je bud pfimo vyrazen, nebo absolvuje opravy. Ne-
spornou vyhodou je, Ze soutéz ma spad, Ize ji usporadat i venku pfed
publikem a neni tfeba pouzivat protokolll a slozitych vypocta. Idedlni
je, kdyz celkovy pocet vzorkU je délitelny 16, pocet vSak Ize upravit
predkoly (volnym losem). Dani za tuto atraktivitu vSak je maly pocet
hodnotitell, a tudiZz podstatné nizsi objektivita celkovych vysledki,
zvlasté pfi ,Cistém* k.o. systému bez oprav.

4.2 Metodika vypoctu

Ve vétsiné soutézi se pouzivaji tfi zpusoby hodnoceni:
a) absolutni,
b) relativni,
¢) kombinovany.

Ctvrty zpUsob, kdy postupové pofadi tvofi subkomise shodou po
vzajemné konzultaci, neni — pokud je autordm znéamo — v Ceské re-
publice (na rozdil od zahranici) pouzivan.

a) Absolutni hodnoceni. Kazdy ¢len komise pfidéli vzorku znamku
v prfedem uréeném rozmezi. Moznych znamek by nemeélo byt pfi-
li§ malo ani pfili§ mnoho, v praxi postaCuje bézné uzivana skala
1-9. Vyhodou je moznost odlisit rozdily mezi vzorky, a pokud je
degustaéni komise dostateéné pocetna a soutéz jednostupnova,
Ize tento zpUsob doporuéit. Nevyhody se uplatni ve vicestuprio-
vych soutézich, kdy poéty hodnotiteldl v subkomisich jsou nizké
a navic v rliznych skupinach je odlisny pfistup hodnotiteld — nék-
tefi hodnoti piva znamkami blizkymi stfedu Skaly, jini vyuzivaji ce-
lou $kalu. Navic — pokud hodnoti ¢len komise ,své“ pivo, mize vy-
sledky vyznamné ovlivnit (jednomu pivu pfidéli znamku 1
a ostatnim o ¢tyfi i vice stupnll nizsi. Pfi ¢asté Sesti¢lenné subko-
misi mlze tento pfistup velmi ovlivnit postupové ambice vzork(),
a pfitom chovani ¢leni komise nelze nijak oktrojovat ani predvidat
(a pfizpUsobit tomu nasazeni ¢lenli do subkomisi).

b) Relativni hodnoceni. Kazdy ¢len komise pfifadi vzorku znamky ve
vzestupné fadé podle svého poradi. Vyhodou je velmi omezena
moznost ovlivnit vysledek urcitého piva a v praxi se ukazalo, ze
pfi tomto zplsobu hodnoceni dochazi mezi ¢leny komise k daleko
vy$§i shodé (to ma pfijemny dlisledek v niz&§im poctu pfipadu, kdy
je tfeba odstrafiovat rovnost). Pomérné vysoka mira objektivity je
zarucena, pokud
—ve v8ech skupinach je stejny pocet vzorkd (¢astecné Ize ne-

stejnost odstranit pfepoctem),

— neni poc¢et vzorkl v jednom sezeni pfili§ vysoky (nejlépe do péti
vzorku). Pfi vy$8$im poctu je sestaveni poradi obtiznéjsi, a to ze-
jména u soutézi, kdy hodnotitel nesmi pofadi délit. Tuto moznost
dosud pravidla vétSiny soutézi nedovoluji. Idealni je aplikace re-
lativniho hodnoceni v tfistupnovych soutézich (v kazdém sezeni
je pak pocet vzorkd tfi aZ pét). Tento zplsob se od pocatku pou-
Ziva pfi oficialni soutéZi Ceské pivo.

¢) Kombinované hodnoceni. Clen subkomise pfidéli vzorkim abso-
lutni zndmky, organizatofi poté kazdému vzorku pfidéli pofadi, té-
mito znamkami determinované, sestavi se dvé nezavislé tabulky
a umisténi v obou se secita (nejcastéji s vahou 1:1). Pokud je na-
vic hodnotiteldm umoznéno odlisit poradi vzork(l se stejnou abso-
lutni znamkou, Ize tento zplisob oznalit za nejobjektivnéjsi. Ma
pouze jednu nevyhodu — podstatné vyssi naro¢nost na ¢as, coz je
u vicestupnovych soutézi problémem, protoze vysledky je nutno
zpracovat a zkontrolovat pfed kazdym vy$§im stupném, aby ne-
dos8lo k nenapravitelné chybég, takze jej Ize doporuéit pouze zku-
$enym organizatorlim. Kombinovany zpusob se jiz fadu let s Us-
péchem pouziva v soutézi Zlaty pohar PIVEX.

score sum with no regard to the groups (a similar key is used in ath-
letics). The most objective solution would be to not draw for the groups,
but to form the groups based on the samples’ scores from previous
years or even better based on the scores of the brands in other re-
cent competitions, so-called ranking. Yet, nothing of the sort currently
exists and it is does not appear that it would form in the near future.
Presently, the mentioned problems have to be put up with.

b) Result transfer. It is quite tempting to transfer partial results (i.e.
sum of absolute scores) into the higher level — the number of scores
to be assessed increases. Nevertheless, it is completely inadequate,
because the approach to assigning scores by the subcommittee
members differs from group to group and cannot be predefined. The-
refore, it is only applicable if using relative scoring. A better method
is to assign a certain number of points for ranking in groups and the
finals and add these results. Although, when actually executing a com-
petition, it is only meaningful to do this in a competition with multiple
rounds, it is better to accept the clean final results in one-round com-
petitions.

We will briefly mention one more unusual system, used very occa-
sionally, for instance during Radnicni dny at a competition amongst
independent microbreweries. It is an elimination (knock out) system,
where two randomly drawn samples face off in a duel and a small
group of tasters (preferably odd number) decides. The majority de-
termines which advances, the other is either directly eliminated or
gets a second chance. A great advantage is that the competition mo-
ves along, it could be carried out outside in front of an audience and
it is not necessary to use protocols and complicated calculations. It
is ideal when the total number of samples is divisible by 16. Nevert-
heless, the number can be modified by pre-rounds. The downside is
the low number of tasters, and therefore a considerably lower objec-
tivity of the results, especially with the “clean” knock out system with
no second chances.

4.2 The calculation method

In most competitions three ways of evaluation are used:
a) absolute
b) relative
c) combined

The fourth way where the advancing order is decided by the sub-
committee based on a group agreement is not — as far as the aut-
hors know — used in the Czech Republic (unlike in foreign countries).

a) Absolute evaluation. Every committee member assigns the sam-
ples a score in a predefined range. There should not to be too many
or too little possible scores, it has proven competent to use the usual
scale 1-9. The advantage is the ability to differentiate between sam-
ples, and if the taste panel committee is large enough and the com-
petition has one degree, this method is recommended. The disa-
dvantages will appear in multiple-level competitions, where the
number of tasters in the subcommittees is low and the style of eva-
luating is different amongst the groups — some assign moderate sco-
res all near the centre of the scale, some use the entire scale. Furt-
hermore, if a committee member tastes ,his own“ beer, he could
influence the results significantly (he assigns a score of 1 to one beer
and a score four or more points lower to all the others. In a common
six-member subcommittee, this can influence the results). Meanwhile,
there is no way to deviate nor predict the members’ behaviour (and
adapt the make-up of the subcommittees).

b) Relative evaluation. Every committee member assigns the sam-
ples a score in increasing order based on his order. The advantage
is the limited ability to affect the success of a certain beer. It has also
been observed that when using this method, the members come to
a more similar opinion (that has the nice consequence of fewer ties).
A fairly high level of objectivity is guaranteed if

— all the groups have equal number of samples (the difference can
be partially dealt with mathematically)

—the number of samples per session is not too high (preferable
up to five samples). With a higher number it is hard to assem-
ble the order, especially in competitions where two samples can-
not place the same. This option is not allowed by most compe-
titions. It is ideal to apply relative evaluation in three-level
competitions (each session then has three to five samples). This
method has been used since the beginning in the official com-
petition Ceske pivo.

¢) Combined evaluation. The subcommittee member assigns the
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4.3 Slozeni degustacni komise

Vétsina renomovanych soutézi podminiuje uc¢ast v soutézi platnou
zkouskou senzorické zpUsobilosti. K G¢asti jsou proto zvani odborni
reprezentanti vyrobcl a nezavisli odbornici z oblasti $kolstvi a vy-
zkumu. Sama zpuUsobilost v8ak neni dostacujici podminkou. De-
gustatofi by méli dobfe znat pravidla soutéze, aby védéli, co se od
nich ocekava. Individualni pfistup vSak je zachovan i v tomto pfipadé,
coz omezuje porovnatelnost absolutnich znamek mezi komisemi. Cel-
kovy pocet ¢lenll komise by nemél byt nahodily (pokud nejde o kla-
sickou jednostupriovou variantu). Mél by byt sudy a pfi rlizném po-
¢tu skupin na jednotlivych stupnich i délitelny dal&imi isly. Vzhledem
k tomu, Zze za minimaini pocet ¢lent subkomise Ize pokladat ¢islo 6,
je logické, ze pocet hodnotitelll by mél byt délitelny Sesti (tj. 12, 18,
24 i vice). Do jednotlivych subkomisi jsou ¢lenové obvykle losovani,
lepsi je, kdyZz se pouzije vazany los — tj. hodnotitelé z jednoho pod-
niku &i instituce jsou rozdéleni rovnomérné do vice skupin. Organi-
zatofi by rovnéz méli mit v zaloze urdity pocet nahradnikd, i kdyz
v krajnim pfipadé (zejména pfi relativnim hodnoceni) neni chybéjici
jeden ¢len subkomise vaznou zavadou regulérniho prabéhu soutéze.

Diskutovatelna je otazka pripustnosti situace, kdy ¢len komise hod-
noti svUj viastni vyrobek (ktery obvykle poznd). V praxi Ize zamezit
tomuto jevu pouze v kvalifikacich, u vy$Sich stupnid to jiz technicky
provést nelze. Skuteény vyznam to vS§ak ma jen u absolutniho hod-
noceni pfi sou¢asném nizkém poctu ¢lent subkomise. Ve v§ech tfech
soutézich, které autofi €lanku organizuji, je tento jev pfipustny a pra-
vidla jsou uzplsobena tak, Ze dopady na vysledky jsou zanedba-
telné.

5 ZAVER

PFi soutézich piv — na rozdil od soutézi vin, kde je uziti konkrétni
metodiky zavazné na narodni i mezinarodni urovni, je mozné zvolit
zplsob usporadani a vyhodnocovani soutéze. Presto vSak se v urci-
tém Casovém obdobi prosazuje vzdy urcita, pomérné uzka skupina
znacek, i kdyz se ucastni soutézi s velmi odliSnym usporadanim. Lze
to pokladat za dukaz, Ze vysledky vyznamnéj$ich soutézi poskytuji
dostate¢né objektivni pohled na kvalitu zna¢ek nasSich piv. Existuje
v8ak skupina piv, ktera vySe popsanymi zplsoby nelze objektivné po-
rovnavat. Jde o piva speciélni (dle [1]), ktera se zamérné vyrazné od-
liSuji jak stupriovitosti, tak senzorickymi vlastnostmi. Vyrazna neza-
ménitelna piva v takovychto soutézich c¢asto prohravaji se
standardnimi jen o trochu silnéj§imi znackami (napt. 13% pivy). Op-
timalni zpisob hodnoceni specialnich a neobvyklych piv dosud nee-
xistuje (pro svou vyluénost a nizky pocet pfibuznych druhli na trhu
nelze situaci feSit délenim na vice kategorii). Jak tuto situaci fesit by
bylo téma na odbornou diskusi a samostatnou publikaci, tuto diskusi
shrnuijici.

Pivovarsky kalendar 2006
a Jeémenarska ro€enka 2006
vysly 26. listopadu.
V prubéhu prosince
vyjde rovnéz
Chmelarska roéenka 2006.

Objednaci listky najdete
v tomto Cisle
Kvasného primyslu,
objednavat Ize rovnéz na adrese
boudova@beerresearch.cz

samples absolute scores, then the organizers assign each samples
a relative score determined by the absolute scores. Two separate tab-
les are set up and the ranking in both is combined (most often using
1:1 weight). Also, if the tasters are allowed to graphically show the
difference in the order of samples with an equal absolute score, this
method could be said to be the most objective. It has only one disa-
dvantage — a considerably more time consuming. That is the key re-
quirement in multiple-degree competitions, because the results need
to be processed and checked before the next level, otherwise, an ir-
reversible error would occur. Therefore this method is recommended
only to experienced organizers. The combined method has been su-
ccessfully used by the Zlaty Pohar PIVEX competition for years now.

4.3 Taste panel committee make-up

Most renowned competitions require a valid test of sensory quali-
fication to participate. That is why experts from breweries and inde-
pendent professionals from the educational and research field are in-
vited to participate. Sole qualification is not the only requirement. Taste
panel members should be very familiar with the rules of the compe-
tition, so they know what is expected of them. However, the indivi-
dual style is preserved, which limits the comparability of absolute sco-
res amongst the committees. The total number of committee members
should not be random (unless it is a classical one-degree version). It
should be even and in the case of a different number of groups in
each degree, divisible by other numbers. Considering that the mini-
mal number of subcommittee members is 6, it is logical that the num-
ber of tasters should be divisible by six (that is 12, 18, 24 or more).
The tasters are usually put in the subcommittee through a draw, it is
better to use a subjective draw — that is spreading representatives
from one brewery or institution evenly into more groups. The organi-
zers should have a certain number of alternates as back up. Although
in an extreme case (especially with relative evaluation), one missing
subcommittee member does not cause too much trouble in the flow
of competition.

What stays discussable is the level of tolerance of when a com-
mittee member tastes his own product (which he can usually recog-
nize). It can be prevented only in the preliminary level, in the higher
degrees, it cannot be practically done. However, it only has impor-
tance when using absolute evaluation and with a low number of sub-
committee members. In all three competitions organized by the aut-
hors of this article, this is tolerated and the rules are modified so that
the influence on the results is negligible.

5 CONCLUSION

At beer competitions — unlike wine competitions, where application
of a specific procedure is dependent on the national and internatio-
nal level — it is possible to select any one from a whole line of app-
roaches to organizing and evaluating the competition. Nevertheless,
there is always a certain, fairly small group of brands that stands out
in a time period, even though they participate in competitions with
dramatically different set-up. This can be considered proof to the opi-
nion that the results from the more significant competitions provide
sufficiently objective view at the quality of our beer brands. However,
there does exist a group of beers that cannot be objectively compa-
red using the above described methods. These are special beers
(according to [1]), which are very different amongst each other in ori-
ginal gravity as well as sensory characteristics. Distinct and unique
beers often lose in these competitions against standard, only a bit
stronger brands (i.e. 13% beers). An optimal way of evaluating spe-
cial and unusual beer still does not exist (due to their uniqueness and
the low number of similar kinds on the market, the situation cannot
be resolved by creating more categories). How to deal with this situ-
ation would be a topic for an expert discussion and a separate pa-
per, summarizing this discussion.
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