
Chapter 1TO TRUST INFORMATION SOURCES:A PROPOSAL FOR A MODAL LOGICALFRAMEWORKRobert DemolombeONERACentre de Toulouse. DTIMFran
eRobert.Demolombe�
ert.fr1. INTRODUCTIONDi�erent meanings 
an be attributed to the 
on
ept of trust (see Ler
hand Prietula, 1989; P.Oerbaek, 1995; Mar
h, 1994; Thompson, 1984).We 
an understand trust as an attitude of an agent who believes thatanother agent has a given property. So, we 
an analyse the meaning oftrust as fun
tion of the attributed property.For instan
e, the property may be that the agent we trust ful�ls hisobligations, as it is the 
ase for a notary, or any kind of trusted thirdparty. It may also be that he has the ability to perform a given kindof a
tion, as it is the 
ase for a bodyguard. Here, the property we
onsider is that the agent is an information sour
e who delivers 
orre
tinformation, as it may be the 
ase, for instan
e, in the 
ontext of anintelligen
e servi
e.In this paper we start by analysing what it means that an agent \at-tributes" a property to another agent, and that an agent \delivers 
orre
tinformation". This analysis is based on four elementary properties thatare 
alled \sin
erity", \
redibility", \
ooperativity" and \vigilan
e". Inse
tion 2 these properties are informally de�ned. In se
tion 3, we proposeformal de�nitions in modal logi
 (see Chellas, 1988) of trust in referen
eto one of these properties , and we introdu
e a logi
 for reasoning about
onsequen
es of a set of assumptions whi
h represent a given situation.Examples of reasoning are given in se
tion 4. Finally, an extension tograded trust is presented in se
tion 5.1



22. BASIC CONCEPTSWe 
onsider 
ontexts where several information sour
es, 
alled \agent",
an 
ommuni
ate with one another, and where it is known that someagents may not be reliable. Then, it is important to be able to 
hara
-terise information sour
es who 
an be trusted.As we have said before, we do not trust an agent for everything andwe have to de�ne the property whi
h is impli
itly refered to. We alsohave to de�ne what it means that this property is \attributed" to anagent.In our work we 
onsider that this means that the agent a who at-tributes this property to another agent b \strongly believes" that thisproperty is held by b 1. We do not say that agent a knows that theproperty is held by b be
ause we are in a 
ontext where no information
an be taken as true, in an absolute sense. We assume that when agent astrongly believes some proposition represented by p, a strongly believesthat, if he strongly believes that p is true then p is true.A 
onsequen
e of this de�nition of strong belief is that if a stronglybelieves p, and another agent told him that p is false, agent a will reje
tthe fa
t that it is false, and he will not 
hange his mind. A

ording tothis de�nition, if an agent a trusts b in regard to something, then a hasan irrevo
able trust in b for that thing.Now, we 
an introdu
e the di�erent properties involved in di�erentde�nitions of trust.Sin
erityAn agent a is sin
ere with respe
t to agent b when he believes whathe says to b. In other words, if a has informed another agent b aboutp, then a believes p. Here, the fa
t that a has informed b means that ahas performed an a
tion whose e�e
t is that b knows that a wanted toinform him about p.It is worth noting that the sin
erity property has a 
onditional form.That is be
ause this property does not depend on a parti
ular situation.It may be that in some situation a says nothing about p, and, in anothersituation, he says that p is true. The fa
t that he is sin
ere means that inany situation if he says p he believes p. Noti
e also that this de�nitionof sin
erity is quite restri
tive sin
e it is restri
ted to a given proposition.So, it it may be assumed that a is sin
ere for p and not sin
ere for q.CredibilityWe say that an agent a is 
redible when what he believes is true inthe world. In fa
t this de�nition is also restri
ted to a given proposition.So, a is 
redible for p is taken in the sense that if a believes p then p is



To trust information sour
es: : : : 3true. The 
redibility de�nition has also a 
onditional form, and it holdsin a set of situations.CooperativityCooperativity is de�ned by duality of sin
erity. An agent a who isassumed to be 
ooperative with respe
t to agent b is an agent who sayswhat he believes. To be more pre
ise, in our de�nition, the fa
t thatagent a is 
ooperative with respe
t to agent b for p means that if agenta believes p then a informs b about p. Intuitively, a does not want tokeep for himself the fa
t that he believes p.Vigilan
eVigilan
e is also de�ned by duality of 
redibility. In our de�nition, ais vigilant for p means that if p is true in the world then a believes p. Inother terms, it 
annot be the 
ase that p is true and a does not believep, that is, if p was false, at the moment p 
omes to be true, a believes p.ValidityWe de�ne validity property as the 
onjun
tion of sin
erity and 
red-ibility. That is, agent a has property of validity for p with respe
t toagent b if and only if a is sin
ere with respe
t to agent b for p and a is
redible for p. A 
onsequen
e of this de�nition is that if a is valid for p,if a informs b about p, then p is true.CompletenessWe de�ne 
ompleteness property as the 
onjun
tion of 
ooperativityand vigilan
e. That is, agent a has property of 
ompleteness for p withrespe
t to agent b if and only if a is 
ooperative with respe
t to agent bfor p and a is vigilant for p. A 
onsequen
e of this de�ntion is that if ais 
omplete for p, if p is true, then a informs b about p.There are appli
ation domains where information sour
es may be ar-ti�
ial agents, like sensors or database systems. In that 
ases, it is not
lear that properties of sin
erity and 
ooperativity have an intuitivemeaning. Then, validity and 
ompleteness 
an be taken as primitive
on
epts.Now, we 
an de�ne trust by 
ombining the notion of strong belief andone of the properties presented before. For instan
e, we say that a trustsb for the sin
erity of b with respe
t to a for p if and only if a stronglybelieves that b is sin
ere with respe
t to a for p. In a similar way, we saythat a trusts b for 
redibility of b for p if and only if a strongly believesthat b is 
redible for p.3. FORMAL DEFINITION OF CONCEPTSTo give formal de�nitions of basi
 
on
epts we use three modal opera-tors. They are intended to formalise the 
on
epts of belief, strong belief



4and information a
tion. Senten
es in the s
ope of modal operators 
anbe senten
es of propositional 
al
ulus with nested modal operators.BeliefThe fa
t that agent a believes a proposition represented by p is de-noted by Bap. It is assumed that a set of agent's beliefs is 
onsistent, andthat an agent has reasoning 
apa
ities 
ompatible with modus ponens.We have the axiom s
hemas:(K1) Ba(p! q)! (Bap! Baq)(D1) :(Bap ^ Ba:p)Strong beliefThe fa
t that agent a strongly believes a proposition represented byp is denoted by Kap. We also assume that the Ka operator obeys (K)and (D) axiom s
hemas. In addition we assume that it obeys the (KT)axiom s
hema. (K2) Ka(p! q)! (Kap! Kaq)(D2) :(Kap ^Ka:p)(KT ) Ka(Kap! p)The s
hema (KT) expli
itly states that property Kap ! p is notguaranteed to be true, but it is in a's strong belief. To express the fa
tthat strong beliefs are a spe
ial kind of beliefs , we have the followingaxiom s
hema: (KB) Kap! BapFor operators Ba and Ka we a

ept the inferen
e rule of ne
essitation.Information a
tionThe fa
t that agent a has informed agent b about p is denoted byIa;b(p), or by Ia;bp, for simpli
ity. It is assumed that the 
hoi
e of theparti
ular senten
e p used to represent a proposition is irrelevant. Thatis, senten
e p 
an be substituted by any other senten
e q logi
ally equiv-alent to p. Then, we have the inferen
e rule:(RE) ` p$ q` Ia;bp$ Ia;bqPresently, (RE) is the only property we have a

epted for the Ia;bpoperator. That means that we do not 
onsider that the two situations



To trust information sour
es: : : : 5represented by Ia;b(p ^ q) and by Ia;bp and Ia;bq have ne
essarily to be
onsidered as equivalent. This is an open question whi
h requires furtherinvestigations.We also have assumed that when two agents ex
hange informationthere is no failure in the 
ommuni
ation pro
ess. That is formally rep-resented by the two axiom s
hemas (OBS1) and (OBS2) whose intuitivemeaning is that agent a does not ignore whether an other agent b hasinformed him about some senten
e p. So, we have:(OBS1) Ib;ap! Ka(Ib;ap)(OBS2) :Ib;ap! Ka(:Ib;ap)In these axiom s
hemas we use operator Ka be
ause agent a observesthe situation and he has no doubt about a
tions whi
h have, or havenot, been performed.We 
an now formally de�ne the di�erent sorts of trust. The fa
t thata trusts b for p in regard to sin
erity (respe
tively 
redibility, 
ooperativ-ity, vigilan
e, validity, 
ompleteness) is denoted by Tsin
a;b(p) (respe
-tively T
reda;b(p), T
oopa;b(p), Tvigia;b(p), Tvala;b(p), T
ompa;b(p)) andis formally de�ned by:Tsin
a;b(p) def= Ka(Ib;ap! Bbp)T
reda;b(p) def= Ka(Bbp! p)T
oopa;b(p) def= Ka(Bbp! Ib;ap)Tvigia;b(p) def= Ka(p! Bbp)Tvala;b(p) def= Tsin
a;b(p)^ T
reda;b(p)T
ompa;b(p) def= Tvigia;b(p) ^ T
oopa;b(p)Sin
e Ka is a normal modal operator we have Tvala;b(p) (respe
tivelyT
ompa;b(p)) implies Ka(Ib;ap! p) (respe
tively Ka(p! Ib;ap)).



64. REASONING ABOUT TRUSTThe logi
 and formal de�nitions of 
on
epts presented in the previousse
tion allow us to represent a given situation, and to derive 
onse-quen
es from this representation.A situation may be formally de�ned as a set S of senten
es of theform Tpropa;b(p), where prop may be one of the above properties, anda set of senten
es of the form Ib;ap or :Ib;ap. These kinds of senten
es
an be used, in parti
ular, to represent trusted information sour
es and
ommuni
ation a
tion whi
h have been performed.We denote by `T the 
onsequen
e relation for the logi
 we have de-�ned. To analyse properties of a given situation S we have to prove thata given senten
e 
ons is a 
onsequen
e of S, that is:`T S ! 
onsIn this 
ontext we are mainly interested by 
onsequen
es that repre-sent agent's beliefs or agent's strong beliefs, that is, 
onsequen
es of theform Kap or Bap. Let us illustrate this with a toy example.We 
onsider three agents a, b and 
 who are interested to ex
hangeinformation about the two fa
ts \there is a spy in the train T31", denotedby p, and \the train T31 has arrived at the railway station", denoted byq. In this situation agent a trusts b in regard to his validity for p, and inregard to his sin
erity for q, and a trusts 
 in regard to his 
ompletenessfor q. a's trust may be supported, for instan
e, by the fa
t that b belongsto some intelligen
e servi
e, and 
 is an employee of the railway stationwho stands on the platform where the train is supposed to arrive. Thisis formally represented by Tvala;b(p), Tsin
a;b(q) and T
ompa;
(q). Inthat situation b has transmitted to a information p, and he has alsotransmitted q, and 
 has not transmitted to a information q. This isformally represented by Ib;ap, Ib;aq and :I
;aq. So, we have:S = fTvala;b(p); Tsin
a;b(q); T
ompa;
(q); Ib;ap; Ib;aq;:I
;aqgWe want to know what are a's beliefs and strong beliefs about thefa
t that there is a spy in the train T31, and about the fa
t that thetrain has arrived in the railway station. In our logi
 we 
an draw thefollowing 
onsequen
es from S.(1) Ib;ap in S(2) Ka(Ib;ap) (1) and (OBS1)(3) Tvala;b(p) in S(4) Ka(Ib;ap! p) (3) and de�nition of Tval



To trust information sour
es: : : : 7(5) Kap (2), (4) and (K2)(6) :I
;aq in S(7) Ka(:I
;aq) (6) and (OBS2)(8) T
ompa;
(q) in S(9) Ka(q ! I
;aq) (8) and de�nition of T
omp(10) (q ! I
;aq)! tautology(:I
;aq ! :q)(11) Ka(:I
;aq ! :q) (9), (10) and properties of Ka(12) Ka(:q) (7), (11) and (K2)(13) Ka(p^ :q) (5), (12) and properties of KaIt is interesting to see in this derivation how senten
e (12) Ka(:q)is derived. The fa
t that a trusts 
 in regard to 
ompleteness of q(senten
e (8)) intuitively means that a trusts 
 for the fa
t that, if thetrain has arrived in the railway station then this information has beentransmitted by 
 to a. By 
ontraposition, this 
an be reformulated inthe following way: if 
 has not transmitted this information to a then thetrain has not arrived. Then, in a situation where 
 has not transmittedthe information, we 
an reason in that way: if the train would havebeen arrived, then 
 would have transmitted the information, thereforethe train has not arrived.More generally, the property of 
ompleteness is the dual of validityin the sense that, from the fa
t that an agent has not transmitted aninformation q, we 
an infer that q does not hold. Even if this kind ofreasoning is not expli
it in our mind, there are many situations where weapply it. For example, when a student observes that he is not in the listof students who have passed the examination, he infers that he failed,be
ause he trusts the information sour
e in regard to 
ompleteness ofinformation in the list, not in regard to his validity. Even if some studentswho have not passed the examination are, wrongly, in the list, he 
an
on
lude that he failed be
ause no student who passed the examinationis missing.The next derivation shows the kind of 
onsequen
es that 
an be in-fered from the fa
t that a trusts b in regard to his sin
erity for q.(1) Ib;aq in S(2) Ka(Ib;aq) (1) and (OBS1)(3) Tsin
a;b(q) in S(4) Ka(Ib;aq ! Bbq) (3) and de�nition of Tsin
(5) Ka(Bbq) (2), (4) and (K2)



8 The �rst derivation has shown that from the fa
t that a trusts b forhis validity for p, it 
an be infered that a strongly believes p, while if atrusts b for his sin
erity for q, but not for his 
redibility, it 
an only beinferred that a strongly believes that b believes q. More generally, we
an easily prove that in our logi
 we have the following properties.Properties` Tsin
a;b(p)! (Ib;ap! Ka(Bbp))` Tvala;b(p)! (Ib;ap! Kap)` T
oopa;b(p)! (:Ib;ap! Ka(:Bbp))` T
ompa;b(p)! (:Ib;ap! Ka(:p))These properties show what are 
onsequen
es of perfoman
e or non-performan
e of information a
tions, depending on properties in regard towhi
h an agent trusts an information sour
e. In the absen
e of any kindof trust the only 
onsequen
e of an information a
tion on the re
eiver isthat the a
tion has been, or has not been, performed. That is what isstated by axiom s
hemas (OBS1) and (OBS2).5. TOWARDS EXTENSION TO GRADEDTRUSTIn previous se
tions we have only 
onsidered situations where an agenta trusts or does not trust, an agent b in regard to some property. How-ever, there are many pra
ti
al appli
ations where it might be 
onvenientto express various levels of trust. In what follows we analyse a possibleextension in this dire
tion.In our approa
h, instead of de�ning these levels in terms of somequantitative measure, we propose a purely qualitative de�nition. Theidea is to 
hara
terise ea
h trust level by a property whi
h is attributedto some agent who is 
onsidered as a referen
e.For instan
e, to de�ne trust levels about meteorologi
al expe
tations,we sele
t from a set of information sour
es some who are used as refer-en
es. Sele
ted information sour
es are sele
ted on the basis that thereis a 
onsensus about the ordering of their trust level with regard to someproperties.For instan
e, if we are interested in a proposition p about meteoro-logi
al expe
tations in Toulouse, there might be a 
onsensus about thefa
t that our trust about validity of Sud Radio 
hannel is greater thanour trust about validity of FR2 
hannel. That intuitively means that,even if it may happen that Sud Radio transmits information p while p isfalse, there is a 
onditional 
onne
tion between the fa
t that Sud Radiohas transmitted p and the fa
t that p is true, and this 
onditional 
on-ne
tion is \stronger" than the 
onditional 
onne
tion between the fa
t



To trust information sour
es: : : : 9that FR2 has transmitted p and the fa
t that p is true. In that 
ase wesay that the trust level about Sud Radio's validity is greater than trustlevel about FR2's validity. That 
ould be supported by the fa
t thatfor lo
al expe
tations, a lo
al 
hannel is better informed than a national
hannel.If we 
onsider the referen
e information sour
es: Sud Radio, FR2,TF1, ARTE and CNN, they 
an be used to de�ne the partial order ontrust levels represented in Figure 1 in terms of their validity with regardto p.
1

2 3

4

5

ARTE validity

TF1 validity

Sud Radio validity

CNN validity

FR2 validityFigure 1.1 Trust levels de�ned by examples.This partial order 
an be used to attribute trust levels to other infor-mation sour
es, and to reason about data transmitted by informationsour
es that have the same level, or di�erent levels. For instan
e, itmight be assumed that the BBC trust level is the same as the ARTEtrust level with regard to validity of p, and that the CANAL+ trust levelis the same as the TF1 trust level.Here, the information sour
es TF1 and ARTE play a similar role asnumeri
al values, like 0.6 and 0.4, in the quantitative approa
h. Webelieve that the risk of misinterpretation by users who know TF1 andARTE is redu
ed when they know that an information sour
e has thesame trust level as TF1 or ARTE, 
ompared to the quantitative ap-proa
h, where users know that an information sour
e has a trust levelequal to 0.6 or to 0.4.>From the de�nition of the partial order on trust levels, and assump-tions about trust levels of information sour
es with regard to some prop-erties (sin
erity, 
redibility,...), and representation of a given situation in



10terms of performed 
ommuni
ation a
tions, we want to be able to infer
onsequen
es in terms of beliefs that are indexed by trust levels.To extend our formal logi
 to deal with trust levels, the main idea isthat in trust de�nitions given in previous se
tions, material impli
ationis repla
ed by 
onditional 
onne
tives.For instan
e, in the de�nition of trust about sin
erity, senten
e Ib;ap!Bbp is repla
ed by Ib;ap )i Bbp. The intuitive meaning of 
onne
tive)i is de�ned in terms of referen
e information sour
es. Trust level i
an be de�ned, for example, as the level at whi
h we trust sin
erity ofa referen
e information sour
e ri with regard to senten
e p, that is, byIri;ap)i Brip.The idea is that there is the same relation between the set of worldswhere Iri;ap is true and the set of worlds where Brip is true, as betweenthe set of worlds where Ib;ap is true and the set of worlds where Bbp istrue. We do not make expli
it what this relation is, and we assume thatin the 
ontext of a given appli
ation people have a rather 
lear idea ofwhat it is. If we had a quantitative approa
h this relation might be, forinstan
e, the value of 
onditional probability Pr(Bri=Iri;a), but, as wesaid before, we do not follow a quantitative approa
h.In more formal terms, if we adopt Chellas's de�nition of 
onditionals(see Chellas, 1988 Chapter 10), a senten
e of the form � )i  is true,i� the fun
tion fi(w; j�j) that interprets )i assigns to a given world wand the truth set j�j of �, a set of worlds whi
h is in
luded in the truthset j j of  . If agent a strongly believes that �)i  , that is, if we haveKa(�)i  ), it is assumed that fi(w; j�j) is the same for every world wa

essible by the a

essibility relation that interprets Ka.In general, trust levels are de�ned by senten
es of the kind : �(rj ; p))i (rj; p), where senten
es � and  may be of the form Irj;ap, or Brjp orp. Trust levels are not in a one to one 
orresponden
e with referen
einformation sour
es. For instan
e, sin
erity of information sour
e rj 
anbe used to de�ne level i, and his 
redibility 
an be used to de�ne levelk. To derive 
onsequen
es of assumptions of the form Ka(� )i  ) andKa�, we 
onsider as many doxasti
 modalities Bia as there are di�erenttrust levels. The reason is that we do not want to infer Ka( ) but aweaker belief, represented by Bia , whi
h is indexed by trust level i. Wea

ept the axiom s
hema:(Ki) Ka(�)i  )! (Ka�! Bia )It is assumed that Bia modalities are normal modalities obeying (KD)s
hemas. To 
ombine beliefs that have di�erent trust levels we alsoa

ept the s
hemas:



To trust information sour
es: : : : 11If i � j, Bia�! Bj a�.For every i, Ka�! Bia�.Noti
e that we do not have transitivity for 
onditional 
onne
tives.From Ka(� )i  ) and Ka( )i �) we 
annot infer Ka(� )i �). Also,fromKa� andKa(�)i  ) we 
an infer Bia , but fromKa�, Ka(�)i  )and Ka( )i �) we 
annot infer Bia�. For that reason property ofvalidity (resp. 
ompleteness) 
an no longer be de�ned from sin
erityand 
redibility (resp. 
ooperativity and vigilan
e). They have to beindependently de�ned.If the fa
t that the trust level of agent a about property prop of agentb with regard to p is i is denoted by Tpropia;b(p), we have:Tsin
ia;b(p) def= Ka(Ib;ap)i Bbp)T
redia;b(p)p def= Ka(Bbp)i p)T
oopia;b(p) def= Ka(Bbp)i Ib;ap)Tvigiia;b(p) def= Ka(p)i Bbp)Tvalia;b(p) def= Ka(Ib;ap)i p)T
ompa;b(p) def= Ka(p)i Ib;ap)There are many derivations where, to derive 
onsequen
es from prop-erties of 
ooperativity or vigilan
e, we use the 
ontraposition rule toinfer :q ! :p from p! q. See, for instan
e, step (10) in the derivationpresented in se
tion 4. The problem with 
onditionals is that we do nothave similar rule, sin
e in general senten
e: (�)i  )! (: )i :�) isnot valid.Let us 
onsider now the example presented in se
tion 4 with the fol-lowing representation of the situation.S = fTsin
1a;b(p); Tsin
2a;
(:p); Ib;a(p); I
;a(:p)gwith the partial order on trust levels : 1 � 3 and 2 � 3.Then we 
an draw the derivation:(1) Ib;a(p) in S(2) Ka(Ib;ap) (1) and (OBS1)(3) Tsin
1a;b(p) in S



12(4) Ka(Ib;a(p))1 Bb(p)) (3) and de�nition of Tsin
i(5) B1a(Bb(p)) (2), (4) and (Ki)(6) B3a(Bb(p)) (5) and 1 � 3(7) I
;a(:p) in S(8) Ka(I
;a(:p)) (7) and (OBS1)(9) Tsin
2a;
(:p) in S(10) Ka(I
;a(:p))2 B
(:p)) (9) and de�nition of Tsin
i(11) B2a(B
(:p)) (8), (10) and (Ki)(12) B3a(B
(:p)) (11) and 2 � 3(13) B3a(Bb(p) ^B
(:p)) (6), (12) and properties of BiNoti
e that �nal 
on
lusion is not in
onsistent.If we now add to S the assumptions: fTval1a;b(p); Tval2a;
(:p)g. In-stead of (5) and (11) we 
an infer B1a(p) and B2a(:p), and from thepartial order we get the 
on
lusion B3a(p ^ :p), whi
h 
ontradi
ts ax-iom s
hema (D). If assumptions fIb;a(p); I
;a(:p)g are guaranteed tobe true, this 
on
lusion means that at least one of the assumptions infTval1a;b(p); Tval2a;
(:p)g is false.6. CONCLUSIONWe have presented general 
on
epts, and their formalisation in modallogi
, to represent a spe
i�
 view of trust whi
h does not refer to nor-mative aspe
ts of intera
tions between agents but to espistemi
 aspe
ts.We have introdu
ed formal de�nitions for properties that 
hara
teriseintera
tions: sin
erity and 
redibility, and their dual 
ounterpart: 
oop-erativity and vigilan
e, whi
h, as far as we know, have not been 
on-sidered in the literature. We have also shown what are 
onsequen
esof information a
tions on agent beliefs, depending on the properties at-tributed to trusted information sour
es. An original aspe
t in our workis to show what are 
onsequen
es of not performing an informationa
tion.As a matter of simpli�
ation we have de�ned very \�ne grained" prop-erties whi
h refer to one spe
i�
 senten
e p. In fa
t, in many pra
ti
alsituations trust is not de�ned at su
h a detailed level. However, it wouldnot be a diÆ
ult work to extend de�nitions of these properties to situa-tions where they refer to a set of senten
es of a given sort, for instan
e,to all the senten
es of the form p(x,y), as we did in (see Demolombe,1996; Demolombe, 1997 for a formal de�nition of topi
s). Also, de�ni-tions 
ould be extended to all the senten
es that are about a given topi
Demolombe and Jones, 1999. For instan
e, an agent might be trustedfor his sin
erity about data he 
ommuni
ates that are about health, butnot for data that are about in
ome.



To trust information sour
es: : : : 13Further works based on the di�erent kinds of trust presented heremight be about another approa
h of spee
h a
ts (Cohen and Perrault,1979; Jones, 1990; Cohen and Levesque, 1990). Another possible dire
-tion is to investigate how these de�nitions of trust 
an be used to analysede
eptions.A
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