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Material for Annex

The Critical Sentences Representing the Stereotypical Sex Conditions

The numbers in parentheses following each item are the average stereotypical sex rating of the antecedent –er noun given by the English monolinguals' and German-English bilinguals', respectively (1 = always male, 9 = always female).  

Stereotypical female items:

The aerobics trainer worked out by himself/herself every morning.  (6.95, 6.78)

The babysitter made dinner for himself/herself after the children went to bed.  (8.00, 7.74)

The belly dancer watched himself/herself in the mirror.  (8.61, 8.22)

The cheerleader injured himself/herself during the final game.  (7.55, 8.90)

The fashion designer made himself/herself an outfit for the big fashion show.  (6.40, 5.40)

The hairdresser used the shampoo on himself/herself and on the customers.  (7.25, 7.26)

The shopper bought new clothes for himself/herself to wear on the cruise.  (7.10, 6.32)

The synchronized swimmer practiced by himself/herself and with the team.  (7.90, 7.55)

Stereotypical male items:

The banker gave himself/herself a raise after closing the big deal.  (4.05, 2.68)

The barber gave himself/herself a haircut once a month.  (2.15, 2.13)

The butcher cut himself/herself with a new knife.  (2.05, 2.21)

The farmer bought himself/herself a new tractor.  (2.30, 1.85)

The firefighter burned himself/herself while trying to save a victim.  (2.35, 1.75)

The hunter hurt himself/herself after falling out of a tree.  (1.90, 2.05)

The killer hid himself/herself from the police.  (2.90, 2.25)

The lawyer blamed himself/herself for losing the important case.  (4.10, 3.65)

The minister devoted himself/herself to serving the poor.  (1.85, 3.16)

The robber disguised himself/herself by wearing a mask.  (2.11, 2.05)

Stereotypical neutral items:

The camper made a bed for himself/herself near the fire.  (4.20, 4.00)

The helper was proud of himself/herself for rescuing ten people.  (5.60, 4.58)

The partner wanted to be by himself/herself after the relationship ended.  (4.50, 4.95)

The passenger forgot to buy himself/herself a ticket for the train.  (5.10, 4.95)

The reporter watched a video of himself/herself interviewing a famous movie star.  (5.11, 4.63)

The skier was happy with himself/herself for winning the race.  (4.75, 4.40)

The speaker introduced himself/herself to the audience.  (4.55, 4.50)

The voter was disappointed in himself/herself for choosing the wrong party.  (5.06, 4.63)

The wanderer often found himself/herself in trouble with the local police.  (3.10, 4.05)

The writer imagined himself/herself as the main character in the novel.  (5.05, 4.53)

A Model-based Explanation for the Unpredicted Empirical Findings in the Neutral Condition

The model's basic assumptions provide an explanation for the apparent nonlinear relation between the German-English bilinguals' average mismatch effect and their average stereotypical sex ratings of the er nouns, shown in Figures 1 and 2.  Specifically, according to the model's assumptions, the mismatch effects in the empirical data are not a true measure of the additional time that is required to update the sex of the antecedent noun's concept when the pronoun's gender mismatches the sex that is stereotypically associated with the noun's concept.  There are two main factors in the model simulations that determine the length of the fixation on a pronoun: the recognition threshold and the consistency criterion.  When the pronoun's gender matches the stereotypical sex of the antecedent noun, the consistency criterion is met before the recognition threshold is reached.  However, when the pronoun's gender mismatches the stereotypical sex of the antecedent noun, the recognition threshold is reached before the consistency criterion is met.  Thus, the fixation durations on the pronoun are simulated by the function max(time-to-reach-recognition-threshold,time-to-reach-consistency-criterion).  Consequently, the difference between the fixation durations on himself vs. herself in the empirical data does not provide a true measure of the difference in the time required for the consistency criterion to be met in each case, which is the difference that corresponds to the process of updating the sex node.  Figure A shows the mismatch effects based on the difference in time to meet the consistency criterion in the simulations with the English model and with the two German-English models (one with the er structure and one without the er structure).  The mismatch effects based on consistency criterion times are plotted with respect to the average sex ratings of the items representing the male, neutral, and female conditions respectively.  The figure also shows the mismatch effect for a perfectly neutral rating of 5.0, and for the subjects' neutral rating mirrored at 5.0 on the female side (i.e., 5.0 + (5.0 – subjects' neutral rating)).  The horizontal lines in the figure show the recognition thresholds in the English and German-English models that simulated the point when the pronoun has been recognized and the fixation can advance to the next word.

insert Figure A here

As shown in Figure A, the German-English model with the er structure produces a linear relation between the mismatch effects (based on the consistency criterion times) and the average sex ratings, whereas both the English model and German-English model without the er structure produce a very steep sigmoidal relation that approximates a step function because both curves have a zero crossing (zero mismatch effect) at the perfectly neutral rating of 5.0.  In both the English model and the German-English model without er, the point in state space corresponding to a rating of 5.0 constitutes a repellor point that is highly unstable so that very small deviations on either side of 5.0 will eventually result in the full activation of the respective sex node.  For example, a very small deviation of 0.00001 on the male side leads to a 0.932 activation level of the male sex node and a corresponding near zero activation of the female sex node after 100 update cycles (i.e., a 1 sec.  fixation).  Thus, the plots of the mismatch effects from the English model and the German-English model without er consist of two discontinuous line segments with the discontinuity occurring at the perfectly neutral rating of 5.


Both of the line segments are parallel to the line that plots the results of the German-English model with er, implying that the difference in the values on the Y-axis (i.e., mismatch effects) between the lines is due to the effects of the er structure.  However, the larger displacement of the right line segment (i.e., corresponding to the neutral-to-female range on the rating scale) is due to the change from a positive mismatch to a negative mismatch effect in the English model and the German-English model without er, whereas the mismatch effect exhibited by the German-English model with er remains positive.  Thus, the model confirms our expectation that (1) relative to the English model, the er structure in the German-English model produces a relatively constant increase in the mismatch effects in the male and neutral conditions when the mismatch effects are based on the difference in the time to meet the consistency criterion and (2) both the German-English model with the er structure and the English model continue to exhibit a linear decrease in the mismatch effects from the neutral rating to the female rating, however, the mismatch effect exhibited by the English model changes from positive to negative.


Again, because the fixation durations in the empirical data do not constitute a pure measure of the difference in the time it takes for the consistency criterion to be met, they obscure the linear relationship that is predicted by the simulations of the German-English model with the er structure.  In particular, it is not possible, in principle, for the fixation durations from the empirical study to reflect the German-English model's mismatch data points in Figure A that fall below the horizontal line corresponding to the recognition threshold (i.e., 52 cycles).  In other words, according to the model's assumptions, for antecedent er nouns with a sex rating of 5.5 or higher, the German-English bilinguals' mismatch effects begin to reflect the difference in the time to reach the recognition threshold for himself vs.  herself, which is zero because the recognition threshold is the same for both pronouns.  Consequently, there is a nonlinear decrease in the bilinguals' mismatch effects from the neutral condition to the female condition in Figures 1 and 2 in the main text.  In contrast, all of the English model's mismatch data points fall above the recognition threshold for the left line segment and below the recognition threshold for the right line segment in Figure A.  Therefore, the English monolinguals' mismatch data points reflect the differences in consistency criterion times, which exhibit a linear decrease across the male, neutral, and female ranges of the sex ratings, respectively.

Figure A.  The difference between the onset of the pronoun fixation and the point when the activation of one sex node has dropped below the consistency criterion of 0.25 (i.e., the time it takes to reach a “consistent sex representation”).  The three bold lines show the differences in the time to meet the consistency criterions for herself vs.  himself in the simulations of the English model and the German-English models with the er structure and without the er structure.  The differences are plotted as a function of the average sex ratings of the er nouns in the male, neutral, and female conditions as well as the perfectly neutral rating of 5 and the neutral rating with the same bias in the actual one, but towards the female side (i.e., new rating = 5.0 + (5.0 – subjects' rating)).  The horizontal lines show the recognition thresholds from the English and German-English models which simulate the point when the pronoun has been recognized and fixation can advance to the next word.[image: image1.wmf]2.00
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