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               To Be Or Not To Be . . . Credible That is

                                                              ABSTRACT

Previous studies of corporate reputation  have either confirmed its existence as an  influence agent or described in general terms its effects upon other  attributes (quality, price, advertising, etc.).   The Competitive Credibility   model of  Reputation  building  is formulated and tested  through simulation. Results  are reported and discussed.   

                                                             Reputation and Credibility

Reputation and credibility are concepts familiar to us all.   Examples include whether to believe the product claims made by a manufacturer's advertising,  credit check/verification for a new account, or whether to believe delivery dates or claims made by a vendor. The value of a firm's overall reputation is easily seen in its relationship to a firm's revenues: as a firm’s reputation increases, so does its sales (Shapiro 1982). A firm with a good overall reputation owns a valuable asset--"goodwill": brand names, corporate  logos and customer loyalty.  A firm’s good reputation can translate into more credible ads (Goldberg and Hartwick 1990). Brand names can often be repositories for a firm's reputation: high quality performance on one product can often be transferred to another product via the brand name (Moorthy 1985; Wernerfelt 1988).  


Previous literature has attempted either to establish reputation as an influence agent or to qualitatively describe in general terms its effects and influence upon a firm.  The objective of this paper is to quantify the relationship between reputation and credibility and to quantitatively describe the different effects of  credibility transactions upon the reputation and credibility of the signaling firm.  This paper provides a quantitative dimension to these two constructs, shows their dramatically different effects upon a firm's performance, and the powerful disincentives they provide to a firm thinking about risking (milking) its hard earned reputation for short term gains.  This is achieved by a simulation in pricing reputation.




        REPUTATION AND CREDIBILITY
 


Reputation is the estimation  of the consistency  over time of an attribute  of an entity.  This estimation is based upon the entity's willingness and ability to repeatedly perform an activity in a similar fashion.  An attribute is some specific part of the entity--price, quality, marketing skills. The possibility exists of attributes being highly correlated (carryover effect);  for example, a firm's price reputation and its quality reputation tend to move in the same direction and both be simultaneously either positive or negative.  This is not to say attribute independence does not exist but high correlations between attributes are certainly possible. Reputation is an aggregate composite of all previous transactions over the life of the entity, a historical notion, and  requires consistency of an entity's actions over a prolonged time for its formation.   Reputation has also been defined as a flow of information from one user to another. Therefore, transactions between the entity and other parties must have occurred in order for a reputation to be established.  


   A firm will lose its  perceived reputation if it repeatedly fails to fulfill its stated intentions or market signals.   A market signal  provides information beyond mere form intended  to convey information, to alert another firm to its intentions, commitments, or motives.This consequential loss of its perceived reputation prevents the firm from signaling effectively since  its signal will then be given little attention by its competitors.  A firm, then, has considerable incentive to work hard to establish a credible reputation.


Reputation between firms develops when  firms are unsure about one another's options or motives and where they deal with each other repeatedly in related circumstances or where past dealing with other firms are observable (Milgrom and Roberts 1982a).  Reputation formation typically occurs when other firms must attempt to surmise the missing information via the signals given, by interpreting the initiating firm’s actions as indicative of its future behavior.  Companies, therefore, can use reputation and credibility as a means of predicting the actions of competitors.

 
Reputation, though, is an imperfect attribute since there is always a time lag affect: companies must continually adjust reputation after the latest period(Shapiro 1982).  Reputation is always most timely just after the latest transaction; the attitude towards the next transaction is dependent upon the prior attitude and its accuracy decays with the time between transactions.  The critical factor in the reputation lag is the time frame concerned with the speed  (and costs) of  learning (information flows).The concept of reputation depends on a firm's initial beliefs and its observation of another firm’s past behavior (Rogerson 1985, DeJong, Forsythe and Lundholm 1985, Sobel 1985).    By providing accurate information, a company enhances its reputation but at the cost of foregoing the possible immediate gain that could be made by duping competitors; the company, therefore, took short term losses to build reputation and secure larger long term gains.  Credibility for a company’s signals   can  be established if sending false signals would be highly unattractive and costly to the signaling firm (such as warranties or guaranties).


 Sellers who develop a reputation for high quality command premium prices for selling high quality products. This premium is the incentive necessary to induce the provider to sacrifice the potential short term gains possible through lower quality.   Reputation is one of the primary contributors to perceived quality: quality of products manufactured by a company today is similar to the quality of products it manufactured in earlier periods or the quality of goods in a newly developed product line is similar to the quality of a company’s more established products (Shapiro 1983, Wernerfelt 1988).This premium is the rent on its reputation so as to repay the cost of building and maintaining a reputation.  In the early years of a new product--especially a capital good, whose reliability and durability may take years to demonstrate--users and competitors often have little other information on which to base their actions. Having a good reputation also insures high quality firms will be larger and have more customers since fewer customers will depart from high quality firms in the long run and more will arrive because of word-of-mouth activity from other customers (Rogerson 1983). 


 Reputation accounts for strong intertemporal linkages along a sequence of otherwise independent situations and in its presence causes quite different behavior from what otherwise would occur in its absence.  The "chain store paradox" (Selden 1978) illustrates  this phenomenon well.  In this story, an entrepreneur owns a chain of 20 drug stores in 20 cities.  Another entrepreneur wishes to open his own chain.  The established businessperson gets to choose whether to play tough (bash the new entrant to forbid his entry into the marketplace) or soft (acquiesce and allow the other to enter the marketplace).  The payoff matrix of this decision is shown below [ (x,y) refers to  (current entrepreneur payoff [x] , new entrant payoff [y] )].




                              Payoff Matrix

Market Signal of Current Entrepreneur  |   Decision of  New Entrant to enter market




                                    |            enter                  do not enter



                                                            (x,y)                     (x,y)




Soft                            |             2,2                        5,1




Tough                        |             0,0                        5,1

In an isolated situation, the equilibrium is at the minimax (soft,in) and both parties gain 2; therefore the current entrepreneur will be better off playing soft because the payoff is higher.  However, this solution is intuitively unreasonable.  What is missing from the analysis and provides rationale for the observed market behavior is the concept of reputation.  By playing tough in the earlier periods, the current entrepreneur will have established a reputation to deter future entrants.  Reputation, therefore, causes  a different response in a dynamic situation then when the situation is analyzed  statically.



 By consistently  practicing such predation the firm establishes a believable  reputation as a tough competitor which leads potential entrants to anticipate that the incumbent firm will behave similarly predatorily if they should enter.  The threat of predation will be effective in preventing entry only if entrants find the threat credible (Kreps and Wilson 1982a). Scherer (1980) found it was profitable for a firm to maintain/acquire a reputation for toughness.  A firm could, by being tough (bashing entrants or otherwise aggressive behavior) in one market, influence competitive actions in another, different market.   Scherer said "fear of irrational or avowedly rapacious action, rather than the  expectations of rational pricing responses, may be what deters the potential new entrant from entering on a large scale."


As a firm's current reputation affects other firms' predictions of its current behavior and their actions, the firm must also take into account its own reputation in order to better anticipate its competitors’ likely responses.  A firm must therefore consider the long term consequences of its current decision on its future reputation as the temptation to defect always exists.  A "closet" defector  has to maintain its reputation as a credible firm while waiting for an opportunity large enough to "milk" its reputation for short term gains.  These gains must be sufficiently large to overcome the inevitable decline in its reputation as a result of its defection. While many types of reputation exist, a reputation for quality, for innovative, for being a ‘tough bargainer’, and these reputations may not necessarily be the same, interactions can exist.


Critical to the concept of reputation is credibility. Credibility is the believability  of an entity's intentions  at a particular  moment in time, the trustworthiness or the extent of confidence in the source’s actually carrying out its intentions.  That is, credibility is whether a company can be relied upon to do what they say they will do.  Credibility is time sensitive: the entity's perceived credibility today can differ immensely from its  perceived credibility by the same firm on a previous or future date.  Credibility is based upon a firm’s intention;  the entity's actions will either confirm or disconfirm the other firm's beliefs in the entity's indications.  Credibility exists when one can confidently use past actions to predict future behavior. 


 Any signal will be evaluated by the receiver by, among other factors, the credibility of the source (Heil 1988a).  The higher the credibility, the more persuasive the source (Krapfel 1985, Harmon and Corey 1982). Credibility must be before the message or action to have any  significant effects (Sternthal, Dholakia and Leavitt 1978). To achieve credibility for high quality, a company must first develop a reputation for producing and delivering quality products (Bell 1984, Fitzgerald 1988). The quality of item produced in prior (previous) periods serve as a signal of quality of the goods produced in the current period.  A signal can only be credible if it is so costly that false signals are unattractive (Wernerfelt 1988). That is, a product warranty or guarantee  would provide credibility  to a potential  user only if it were significant enough to be extremely costly to the manufacturer if the product failed.


A firm that fails to follow-through loses its credibility; to regain credibility, it must again pay the high costs of reputation building.   Once a reputation is established, the firm has ample incentive to maintain that reputation.  For example, a public accounting firm charges fees that reflect its reputation for accuracy in verifying client firms' financial statements.  Credibility would be lacking if the firm were to offer unverified statements. Loss of that credibility would mean fewer clients would be billed and hence less profits received.


 To summarize the constructs, credibility is the believability of the current intention; reputation is a historical notion based upon the sum of the past behaviors of the entity.   Both  credibility and reputation are dynamic in nature; both are prone to change over time and are a function of time. Reputation and credibility are states; reputation building and credibility establishment are processes.


                                    THE MODEL


 The relationship between reputation and credibility is modeled  from a competitive perspective.  Figure (1)  shows the competitive credibility model of reputation. A firm bases its decision upon (among other factors) a competitor's past behavior to help determine the credibility of the competitor's current signal, using reputation and credibility as a means of predicting the actions of its competitors.

------------------------------INSERT FIGURE 1 APPROXIMATELY HERE------------------


The central module of the model is the relationship between credibility and reputation and the feedback loops from the latest Credibility Transaction to the module.  A credibility transaction (CT) is the firm’s comparison between a competitor's pronouncements or intentions and its true behavior or final actions.   The credibility of a competitor increases if its’ actions agree with its’ statements and its' credibility decreases if its' actions and pronouncements are inconsistent.  The four types of credibility transactions are1) true positive (CT1: ++ when a competitor indicates it will do something and subsequently does it), 2) true  negative (CT4: -- when a competitor indicates it will not  do something and then does not), 3) a false positive (CT2: +- when a competitor indicates it will do something or take some action and then reneges) and 4) a false negative (CT3: -+ when a competitor says it will not do something and reverses itself by going ahead and doing it).   A false positive or false negative CT is also called a mixed signal, that is signaling one intention then  not fulfilling the signal by doing another action.  Note that CT1 and CT4 are similar but opposite transactions (doing what is said but at opposing ends of the poles) as are CT2 and CT3 (not carrying out an action). The feedback loop delivers dR (change in reputation between transactions) and dC (change in credibility between transactions) as the result of a particular CT.  The CT module compares what a firm signals (through public announcements, intents, releases etc. all) to its actual performance.  The results of this transaction (dC and dR) are fed back to impact both credibility and reputation in the central module.  Note that positive and negative are all relative; a competing firm may view a drop in price as a negative while consumers may view it as positive. Figure 2 Provides the postulated effects of the various CTs on reputation and credibility.

----------------INSERT FIGURE 2 APPROXIMATELY HERE---------------


Reputation building is related to the consistency of the outcomes: repeated similar outcomes strengthens a competitor's reputation.  A true CT can be either positive or negative, for in either case repeated consistency provides believability (increased credibility) and heightened  reputation (but in opposite directions).  A firm can have a horrible reputation but be totally credible (as long as it is consistently bad!)  Note the different effects:  repeated true positive CTs lead to a high (positive) reputation (for example , for quality or on time delivery) and a positive (high state of current believability) credibility while repeated true negative CTs lead to a low (negative)  reputation (poor quality) but still a positive (high) credibility (you know it is consistently going to be bad quality or always late).  That is, repeated promises and follow through of what is judged a positive action leads to a good reputation and supports the credibility of the firm, whereas repeated promises and follow through of what is judged a negative action leads to a poor reputation yet a high credibility.  Contrarily, a mixed signal decreases credibility and repeated mixed signals result in a total lack of credibility.  Inconsistent mixed signals tend to erode a firm's reputation;  however, consistent mixed signals do eventually establish a reputation.  For example, if a competitor were to consistently give a false positive, fail to do something, always promising to deliver but fails, it will establish a poor reputation.  Or, conversely, if a competitor were to always provide superior products regardless of the signal shown, they will eventually develop a reputation for high quality.  The CT’s (the comparison of outcome to signal) influences credibility, but  consistent of outcome alone is the final determinant of reputation.  


 To achieve credibility a competitor must first develop a reputation (Bell 1984) and it usually takes  many CTs before a reputation can be established. Credibility is therefore dependent upon reputation as well as the just prior CT.  Credibility influences reputation only through the final outcome: promised quality must be delivered (a true CT) to build a positive reputation (Fitzgerald 1988).


  A firm's reputation may vary but not substantially so. If a firm has established a reputation in the industry for being a straight shooter and announces to the industry that it will not be underbid there is the likelihood for the other firms to stay out of the bidding.  The first firm could then bid high and hence skim the market, ” milking" its own reputation to make a killing.  This strategy has its dangers.  Reputation is a valuable commodity.  Its value is directly proportional to its fragility (Kreps and Wilson 1982b).  Once eroded it takes precious time to rebuild.  A firm would want to use this strategy only if the potential rewards were considerably higher than the costs involved in its loss of reputation--- the potential costs inherent in rebuilding its reputation.
 The postulated relationship between reputation and credibility can be seen in Figure 3.

--------------------INSERT FIGURE 3 APPROXIMATELY HERE---------


We speculate the more consecutive positive CTs that occur the higher the positive reputation; while the more consecutive negative CT's that occur, the higher the negative reputation. In either case, the credibility of the firm's next decision should increase.  Conversely, as a result of uncertainty resulting from repeated inconsistent mixed signals, reputation trends towards zero ("no" reputation) and credibility trends towards the  unbelievable state.  The greater and more enduring the level of uncertainty, the faster the firm's reputation should approach zero and credibility approach the unbelievable state.  As a firm's credibility increases, its absolute reputation likewise increases.  As credibility tends towards unbelievable, reputation erodes and trends toward zero.  The absolute magnitudes of the changes (dR and dC) should move in the same direction and be approximately the same magnitude.  This relationship is a key part of the competitive credibility model.

                                                 Hypotheses
The four credibility transactions should have different affects.  A true positive CT should increase a firm's reputation and its credibility.   A true negative CT should decrease a firm's reputation but increase its credibility. Inconsistent usage of the two mixed signals or false CT's should both result in a decrease in reputation and credibility but with different magnitudes: the false positive CT should have a greater absolute magnitude than the false negative CT. The different CT's should also effect influence in different directions and magnitude. Hence the following hypotheses appear reasonable:

Hypothesis 1)Credibility transactions are not equal on their effect on dR and dC. 

Hypothesis 2) CT's can be rank ordered in terms of their effect on the absolute magnitude of  both dC and dR:  



 False Positive>False Negative>True Positive>True Negative.



        CT2                   CT3                      CT1                  CT4


Reputation is related to the consistency of the outcomes.  If a firm acts as it signals, it is a true CT and this should increases the firm's reputation. If inconsistent  mixed signals are given, this uncertainty should decrease reputation. However, if the mixed signal is a recognizable pattern (e. g. constantly playing a false positive or false negative , that is never  doing what a firm says they will do) than that in itself provides consistency and should increase a firm's reputation.  A firm can establish credibility when playing a pattern, even if by always lying or lying-truth. The reputation established by such a pattern is related to the attribute but different: if for example, a firm constantly delivers mixed signals of delivered quality of its products, the perceived reputation of the firm by its customers would neither be a firm of high quality or a low quality but a reputation of constantly delivering uncertain levels of quality.


In certain circumstances, then, consistent mixed signals could increase credibility and even increase the profitability of a firm (Because I know they always lie,I can interpret their statement and make profit maximal decisions).  But if there exists a series of mixed signals that are totally random, reputation should decline to zero and credibility to the unbelievable state--I don't know whether to believe or not to believe their statement. The following hypotheses, therefore,  appear reasonable:

Hypothesis 3) A discernible pattern of mixed signals leads to an increase in absolute credibility.

Hypothesis 4) A truly randomized (no pattern) set of CT's will cause reputation to trend towards zero (‘no’ or null reputation)  and credibility to trend towards total the unbelievable state.

A market leader with an established tough reputation is likely to elicit a respectful attitude from its competitors.  The same competitors, though, would provide different reactions to the market leader who has previously acquiesced or one with no known track record.  A firm's expectations  are important determinants of its initial choices.  Experience with or information describing familiarity with one equilibrium could be the basis for a firm's expectation of future repeated behavior.   Hence, the following hypothesis appears reasonable:

Hypothesis 5) dR,dC, reputation, and credibility will be significantly different  and positively related to the initial starting point of the firm.  


What are the effects of a mixed signal? How long does it take to reestablish a firm's reputation after delivering  a mixed signal? And what will be the effect of a second or third inconsistent mixed signal upon a firm's reputation and credibility.  The first mixed signal could be interpreted by one's competitors or customers as an act of nature and beyond a firm's control. But a second mixed signal, especially a second consecutive mixed signal should dramatically influence negatively a firm's reputation and credibility.  The closer together the mixed signals occur, the greater the effect on a firm's reputation the second mixed signal should be. The more mixed signals that occur consecutively, the quicker reputation should be driven to zero and credibility to the unbelievable state. The following hypothesis appears to follow:

Hypothesis 6) Mixed signals will have larger negative effects on 
reputation and credibility if spaced closer together than further apart.

                                                           Methodology

A  market simulation was used to view reputation formation.  One of the strengths of simulation is the rules of the game are completely specified, the strategy set is known to all players, an equilibrium predicts not only what is expected to happen but also the anticipated consequences of any deviation from the optimal strategies of the players.  
Twenty-four graduate student teams  were utilized in the experiment.  The use of student subjects as a convenience sample was a major consideration in the research design in order to maximize homogeneity and internal validity.  Students were arbitrarily assigned to teams and treatments were randomly assigned to teams.   Teams were used to emulate the multiple buying influences found in the industrial decision making process.  Sixteen game turns were held.


The experiment involved airline industry pricing on a single route.  The airline industry is a particularly good choice because pricing is highly dynamic in nature (daily or even hourly rate changes can easily be made in response to competitor actions), competitive response can be quick, competition is well defined and have bordered product lines (routes) which are different and distinguishable from other products (preferred for ease of measurement purposes), competitors are well known with usually no more than 3 or 4 competitors on any route (a manageable number to simulate), a history on any one competitor is well established (a known track record), and the outcomes(profits) are typically not perfectly known (uncertainty exists on the profit profiles for each competitor). 


 Each of the twenty four teams were provided an prearranged sequence of treatments.  First the teams were randomly divided into those whose competitor starting reputation were null, good or bad.  Those receiving null reputation were told the competitor was a start-up with no previous history.  A “low price” competitor  was  a known price discounter with a history of low pricing. A “high price” competitor was  a competitor with a track record of umbrella high prices.


The teams were further randomly divided into four groups: one group was given positive CT's (++) for the first 8 periods so as to allow a positive reputation to be built.  A second group was given negative CT's (--) for the first 8 periods so as to allow a negative reputation to be established.  Transactions for the third group were totally randomized for the first 8 periods by throwing a die before choosing the CT.  For  the final eight  turns, the teams were the recipient of a specified pattern of CTs   for the duration of the experiment.  The first three groups were provided a verbal statement of its competitors intentions.  The last group were given no verbal comments regarding the competitors intentions  and were divided evenly between positive and negative responses for the first set of eight turns.


After having allowed reputations to be established (after 8 periods), all the teams were given a mixed signal during turn nine. This allowed measurement on the effects of mixed signals on the dependent variables.  The teams were then given customized patterns according to the manipulation desired (the number of turns before another false signal or the effect of multiple consecutive false actions). The teams receiving positive reputation building during the first set of turns were given negative signals during the last half of the game and vice versa. This provided balance to the experiment and gave all teams equal opportunity to "win"-to garner the highest cumulative profitability. A master game matrix (of treatment versus team for which period) was created before the experiment commenced and adhered to throughout the duration of the experiment. 

The payoff matrix was a simple 2 by 2 designed to have similar characteristics as the classical prisoner's dilemma.  If both your firm and the competing firm (Zeta) chose to price high, your firm would have received  profits of $250 for that period.  If both your firm and the competing firm chose to price low, your firm would receive profits of $50.  If your firm chose to price low while Zeta priced high, your firm would have received profits of $150.  Vice versa, if you happened to chose to price high while Zeta underpriced your route, your profits for that period would be $0. Thus, the payoff for both to cooperate is greater ($250)  than the payoff for either to disagree ($150) but the risk of pricing high while the other firm priced low is a major concern ($0).  Even though a firm could enjoy high profits by playing high if his opponents also play high, the threat of his opponent undercutting his price and resulting in a $0 payoff will naturally cause him to choose the safety (low price) choice if there is any doubt whatsoever about his competitor's sincerity : the profit potential is not as high but the downside is minimized (50).  And it is that precise latter fact that causes the minimax solution for the game to be at (Low, Low).  The matrix by design has a pair of equilibria, one at  (Low, Low)  and one at (High,High) and is symmetric in nature. 


At the beginning of play, the experimenter described the conduct of play, the use of the three ratings, and answered any questions the playing teams had at that time.  Enough incentives were given to provide incentives to compete (it was surmised that being exempt from the final was powerful enough incentive).  The reward structure was expanded to provide part of the class grade as a reward for participation in this study. There was a learning effect of about two game turns.  This was not thought to be a concern as all the teams had approximately the same learning curve.


To eliminate any end-game actions, the last turn was not declared until after the surveys were turned in on the last turn. After the full sixteen turns with only a 17th to allow final indices  to be calculated, the administrator debriefed the playing teams, surveyed them about the exercise via a written questionnaire, and interviewed selected samples on whether they had surmised the intent of the experiment and suggestions on improving future experiments. Results were then tabulated, awards given to the winning teams, and a presentation of the findings were given to the participants.


 Reputation building occurs only in lengthy games: a game consisting of only 2-4 periods will have insufficient time for reputation building to occur (Selden 1978).  Typically, 20 period games will certainly allow sufficient time to encounter reputation building phenomena and a minimum of 8 periods is usually required (Sobel 1985;Kreps and Wilson 1982a). Camerer and Weigelt (1988) observed reputation building in games of only 8 turns. The duration of the game held in this experiment therefore was of sufficient duration for reputation building to occur.


If finite, the game must also be sufficiently long and its expiration uncertain to prohibit end game strategies from occurring.  The number of periods remaining is critical,  an end game strategy tends to be played if the game is finite, the duration of the game known and a relatively small number of periods remaining to be played in the game.  With sixteen turns, it is felt sufficient time was given to establish and measure reputation.  And  with the control of uncertainty of when the end was coming, it is felt  no end game strategies were played. 

                                                                      Measurement

The payoff matrix has a minimax equilibrium at (Low, Low) with a guaranteed $50 payoff to each player. A firm with any doubt about its competitor's sincerity will price low-- the minimax equilibrium option-- indefinitely. A much greater payoff ($250) potential exists at (High,High).  Firms will gravitate towards this position only when they have great confidence (credibility) of the other player's position (reputation). This will occur  owing to the potential cost to the firm of an opponent defecting--the firm's payoff falling from $250 to $0. It was expected that a series of  true positive credibility transactions would be necessary before the playing firm took the greater risk (and consequential greater payoff) of selecting the high price.  Equilibriums were reached after the fifth or sixth turn (a lag of two or three turns was seen for those firms  not given verbal signals). This was also evident for those firms receiving negative responses. Here, firms would gravitate towards low pricing-- the minimax equilibrium-- as a sure thing and not experiment with higher prices. A propensity was seen for all firms (after receiving a mixed signal) to remain conservative and price low indefinitely. These results confirm many of  initial expected responses.


The two key constructs were credibility and reputation.   A firm would make a pricing decision (high or low price) based upon the other firm’s  (Zeta’s)  previous turn comments and actions (CT) and the payoff matrix (underlying both was the historical aggregate--its past track record-reputation  and the just prior credibility of Zeta's comments).   Afterwards, the firm was asked to evaluate three interval scales. Credibility was rated by the teams by evaluating  the believability of its competitors comments or actions:Zeta Believability Rating (ZBR). At one extreme was -100  representing "don't believe a word, can not trust, totally unbelievable." At the other extreme was +100 representing "totally believable and unquestioned." The middle of the scale was the 0 point representing "neutral, do not know, not enough information." The firms rated Zeta every turn on their believability of Zeta comments or actions.


The reputation construct was  also evaluated every turn by each firm by completing a similar interval  scale, the Zeta Reputation Index (ZRI).  The firms rated Zeta on their pricing reputation. The reputation construct was associated with the topology of the company--determination by the firms on whether it was perceived to be a high price or low price firm to provide Zeta with a reputation. At one extreme was -100 " low price oriented." At the other extreme was +100 " high price tendency." At 0 in the middle of the scale was "don't know, can't ascertain, not enough information."


The influence ratings construct was evaluated every turn by each  firm by completing a five point interval scale Influence Rating   (IR) with the Question "How much did the competitor's (or Zeta's) comments or actions influence your decision?." At the low extreme at "1" was the minimum with "none, not at all." with 3  being "somewhat" and at the high end "5" was maximized by "very strong, based upon it." This construct was to measure the influence Zeta's  (or competitor’s) comments or actions had upon the firm's response. 
 


When period decisions were issued by the firms, the ratings were noted for the previous turn (ZBR and ZRI for period 10 are compared to Zeta CT for period 9) while the comments influence rating was compared to this period's comments.  Data, therefore, tended to lag one turn.  This was because the credibility and reputation is a lag function of the just prior CT.



Post experimental interviews and surveys indicated that most of the subjects were unaware of the experiment's purpose. The cover story was the simulation was a study of competitive situations. Interviews indicated subjects thought the purpose of the game was a study of "negotiations" or"competitive strategy". Several indicated that it "tested the effect that information had on our decision making process." That none guessed the real intent helps in assessing validity of the results.

                                                RESULTS


The first hypothesis concerned the effect of credibility transactions upon reputation, dR, credibility, and dC.  One way ANOVA for these factors versus CT's were run. Highly significant results were seen thus indicating differences between the CT's for all 4 factors (F > 11 and p<.001 for all factors). But where were the differences? The means of dR and dC (since differential effects were desired) for each separate CT were calculated then compared  via T-test to determine if there was any significant differences (or if their difference was significant from zero).

 
Different CTs did indeed have differing effects upon the constructs.  A true positive CT produced a positive change for both reputation and credibility.  A true negative produced a positive change for credibility but a negative change for reputation.
For mixed signals, dC and dR are negative for credibility.  The false negative dR has a positive sign but it is not significantly different from 0. Since reputation is associated with consistency, one possible explanation is that by consistently showing a false negative (saying negative but showing positive), then reputation is given a positive boost. The absolute magnitude of the true positive is greater than that for the true negative.  The absolute magnitude of the false positive is greater than that for the false negative. These results add further confirmation for the competitive credibility model.


 Hypothesis 2 predicts the rank order of the CT's and is verified for dC but has a different order for dR  with much smaller absolute magnitudes.  The effect of the four CT's upon credibility appears as was speculated but the effects of the mixed signals on dR is not as great as those of true CT's.  In fact, the differences are not significant for the two mixed signals for both dR and dC.  One possible explanation is that reputation is more forgiving: one mixed signal could be explained as an act of nature or beyond the ability of firm.  A mixed signal, therefore, has an adverse effect on dR but of a smaller magnitude than with dC. Partial support for the hypothesis is therefore provided.


The third hypothesis  was tested by comparing those teams given patterns and those given random inputs and whether the group means of reputation, credibility and the influence ratings of both groups were significantly different from the zeta average.   The Random group were those groups assigned random CT's for the first 8 periods.  A die was tossed to determine the CT.  This same group was then exposed to a specified sequence of CT's for the periods 9-16.  The simple patterns were "Always lie" (the firm was always given a mixed signal), "always tell the truth" (the firm was always give a true signal although it could be high or low), and a complex pattern of two mixed signals followed by two true signals. 


Hypothesis 3 concerned pattern recognition and optimizing a firm’s performance if it could discern the pattern its competitor is doing.  For those groups with the pattern treatment, credibility although higher was only marginally significant.  Reputation, though was surprisingly high and significant.  One possible explanation for this unexpected result could be that a pattern reputation attribute was being created by the receptor to account for this phenomena.  Certainly more study of this result needs to be done to confirm and explain this phenomena.  It appears there exists some recognition of patterns by firms and firms use that information to better performance.  However, few of the players in the post-experimental interviews reported identifying patterns.  Perhaps it is subconscious recognition by the players.  Performance did increase but conscious recognition of the pattern did not exist. 


Hypothesis 4 concerned random emission of CT's and their supposed negative influence on a firm. Credibility was significant and trending towards the unbelievable state which was as expected. Reputation, though, should have trended towards zero and instead was a high negative number.   An explanation of this phenomena is that the subjects were considering total randomness as an indication of inconsistency and hence poor (negative) reputation. Most of the hypothesis was therefore confirmed.


The fifth hypothesis was tested by computing the means of  reputation, credibility, dR, and dC for each of the three different reputation start groups (high price, new entrant, or low price) then determining if the difference between the means were significantly different from zero. ANOVA results indicate no relationships and the comparison of means show a surprising identicalness between all three groups for all of the variables. No results were significant even at the .20 level. 


 The reason this is not so is speculated as due to the fragility of reputation.  A carryover effect exists but it is not powerful nor long lasting.  All the firms started at the designated points but within four turns the initial state effects were gone. The implication here is that managers must constantly work hard on maintaining reputation since it appears you are only as good as your last transaction or two. 


The sixth hypothesis was tested by comparing means of the changes in reputation and credibility for the number and interval of mixed signals and testing for differences between these and non-mixed signal sets. Hypothesis 6 says the less the interval the greater the response should be.  In fact the change in credibility is greater the more the interval. Figure 4 (F= 37, p <.001, R2=.336) provides a graphic illustration of this phenomenon.  This seems to indicate that the longer the interval between mixed signals, the more confidence one has or regains in one's opponent, and when a mixed signal does arrive, the greater its negative impact will be on one's credibility.   Since the effect on reputation is scattered, it appears that one event does not a reputation make or destroy; some negative impact is seen but certainly not clear nor conclusive. The dynamics of the interval effect is more complex than speculated with negative changes in credibility increasing the greater the interval while interval has minimal difference for change in reputation.

-----------------------------------INSERT FIGURE 4 APPROXIMATELY HERE------------


According to the hypothesis, the greater the consecutive number of mixed signals, the greater the response should be.  Significant differences were noted for change in credibility and a marginal difference noted for change in reputation.  Multiple occurrences have greater negative effect on reputations. The response to the first defect (mixed signal) has the greatest impact on credibility.  It appears that subsequent mixed signals although still adverse are not as great, that is the second shock is easier to absorb. 

     Strategic  Implications

The findings tend to support the “Competitive Credibility Model”.  The implication is  a firm’s reputation and subsequent credibility are the result of the continuous process of credibility transactions.  These transactions reinforce reputation and credibility. Credibility transactions, when they involved mixed (False) signals, are devastating to reputation and subsequent credibility. There is a high price to pay in lack of confidence in subsequent marketing signals for a substantial period of time.


The results of the experiment clearly show the destructive power on reputation of a mixed signal.  Research demonstrates that a  mixed signal has three to five times the impact of a true signal.  It, therefore, takes many applications of a true signal to restore a firm’s reputation to where it was before the mixed signal occurred.   Managers must think twice about not living up to their commitments with the duration and magnitude of the penalty for not living up to their signaled intentions.


The major managerial implication in this paper is a warning concerning the fragility of reputation.  The recent emergence of the multi-billion dollar takeover or leveraged buy-out principally concerns companies with a number of well established brands.  Since brands can be visualized as repositories of reputation, the temptation for the winning LBO group is to milk the brand as a means to lower debt.   As the results of this experiment clearly indicate, managers can milk a product only infrequently. Aaker (1991) seconds this notion by warning managers of the dangers that short-term thinking can do to brands. Milking a “cash cow” or existing brand will only diminish brand equity. Equity once destroyed is difficult to replenish. Repeated mixed  (false) signals will destroy reputation.  And as reputation goes, profits seem to follow.  Managers can not afford to rest on their laurels (or that of established brands) for customers are always asking the question "what have you done for me lately?" Constant attention to the product, service, and customers must be given to maintain an established reputation and maximize profitability over the long term.  

FIGURE 4:  DC VERSUS NUMBER OF INTERVALS
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