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Supplemental Materials 

Study 1 

Materials and methods 

Participants. Forty self-reported heterosexual female non-smokers ages 18-27 years old 

from Cornell University were recruited via flyers posted around campus and emailed to students 

interested in participating in psychological research. We recruited raters and donors with 

different flyers, each listing the study under a separate name so that participants would not 

realize the true aim of the study. Participants were allowed to select money ($35), extra credit in 

their Psychology classes, or a combination of the two in exchange for their participation. 

Twenty-two participants were donors and eighteen participants were raters. We allowed a 

maximum of 10 raters and 10 donors to sign up for each session, but low enrollment and attrition 

contributed to lower numbers.     

Intake materials. When they arrived at the lab to participate in the live rating session, 

each participant filled out an intake form with questions about menstrual cycle, birth control use, 

current health status, upcoming stressful events, and daily use of hygiene products, including but 

not limited to perfume, deodorant, and shampoo. Because our sample consisted of a mix of birth 

control users and non-users, we did not investigate the influence of raters’ or donors’ menstrual 

cycle on social judgments. We hoped to assess whether using the same products would cause 

raters to judge donors more favorably than those who used different products. However, few of 

our donors were able to accurately report both the brand and the scent of the products we used. 

Among those who did report specific products, there were very few matches, so we were not able 

to use this information. We also asked participants to answer questions related to their odor 
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sensitivity, but as we did not use a validated measure we did not feel confident in using this data 

to predict results. 

Data analytic strategy.  Because judgments of individual donors were nested within 

raters, we used multilevel models (MLMs) with a restricted maximum likelihood estimation 

(Hayes, 2006) to account for interdependency among data points.  

Estimating Statistical Power. Following the procedures outlined by Snijders and 

colleagues (Snijders & Bosker, 1993; Snijders, 2005), we estimated power for our two-level 

mixed models using the software PINT v. 2.1 (Snijders and Bosker 1993). For the purpose of 

estimating power for the fixed component (i.e., regression coefficient of the level-1 predictor, 

round 1 judgment, on round 2 judgment), it is necessary to provide estimates of the random 

components of the mixed model (Snijders, 2005). In particular, our power analysis assumed that 

the residual level-1 variance (i.e., variance in judgments within perceiver; akin to within-group 

variance with perceiver being the group) was 57%, and that the random intercept variance (i.e., 

variance in judgments across perceivers; akin to between-group variance) was 8%. Further, 

because the number of donors varied across raters (see Table S1), our power analysis was based 

on each rater (n = 18) judging 8 donors, which best approximates the total number of actual 

measurements (144 (estimate) vs. 138 (actual)). The standard error for the association between 

round 1 and round 2 judgments was estimated as 0.06. Based on this estimate, at α=0.05 (two-

tailed), the power to detect a standardized association of 0.3 between round 1 and round 2 

judgments was > 99%. 
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Table S1 
Study 1: Number of raters and donors for each group. 

 
Group 

n  
raters 

n  
donors 

Total 
observations 

per round 
Group 1 5 4 20 
Group 2 7 10 70 
Group 3 6 8 48 

 

Testing for Fixed vs. Random Intercepts. For all dependent variables, we tested whether 

the intercept varied randomly across raters and donors using a Log Likelihood test (Hayes, 

2006). The intercept was allowed to vary randomly if the test result was statistically significant 

(i.e., χ2 > 3.84). There was no appreciable effect of allowing intercepts to vary randomly as a 

function of donor on any of the variables (all χ2s < 2.42). However, as shown in Table S2, the 

intercept varied significantly as a function of rater on 6 of the 10 variables, including half of the 

variables in our liking aggregate. For all the models, we therefore treated the intercept as a 

random effect at the level of the rater, but not at the level of donor. 
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Table S2 
Study 1: Does allowing the intercept to vary randomly as a function of rater and donor improve 
the model? Results of Hayes’ likelihood ratio test for determining whether to treat the intercept 
as fixed or random at the level of rater or donor. 
 

Judgment Model 1 Model 2 Diff. χ2 Model 3 Diff. χ2 

 
-2 log 

likelihood 
-2 log 

likelihood  p value 
-2 log 

likelihood  p value 
Liking (aggregate) 334.77 329.86 4.91 .027 334.68 .09 .764 

 Pleasant Odor + 353.56 342.91 10.6
5 

.001 353.27 .29 .590 

 Friendly + 359.84 356.63 3.21 .073 359.73 .11 .740 
 Have a convo? + 323.26 320.02 3.24 .072 323.26 0 >.999 
 Pleasant to sit by + 349.39 341.31 8.08 .004 349.39 0 >.999 

Intense Odor 339.78 332.87 6.91 .009 339.52 .26 .610 
Familiar 384.27 375.06 9.21 .002 381.86 2.41 .121 
Similar to own smell 353.45 344.46 8.99 .003 353.45 0 >.999 
Similar to female best friend. 344.63 321.16 23.4

7 
<.001 344.63 0 >.999 

Similar to male best friend 329.93 321.40 8.53 .003 329.93 0 >.999 
Notes. Hayes’ likelihood ratio test (Hayes, 2006) allows comparison between two models where 
the component of interest is fixed in one model and random in the other. The method calls for 
comparing the -2 log likelihoods of these models and examining their difference with a chi-
square test. df is determined by the number of parameters by which the models differ, which in 
our case is always 1. Statistically significant values indicate a rejection of the null hypothesis that 
the variance of the random component is zero. In all models reported here, the slopes are treated 
as fixed predictors at the level of rater and donor. Model 1: The intercept is treated as fixed at the 
level of rater and donor. Model 2: The intercept is treated as random at the level of rater and 
fixed at the level of donor is fixed. Model 3: The intercept is treated as fixed at the level of rater 
and random at the level of donor. 

 

We used the same approach to test whether the slopes, representing the consistency in judgments 

across rounds, varied significantly across raters, and across donors. As shown in Table S3, when 

we allowed the slope to vary randomly at the level of rater, only one test was statistically 

significant (similarity to female friend: χ2 = 7.62, p = .006). When we allowed slope to vary 

randomly at the level of donor, only two of our ten tests were statistically significant (pleasant: χ2 

= 16.69, p < .001; similarity to male friend: χ2 = 7.14, p = .008). Because only three of the 20 

tests indicated statistically significant variability in the slope, we treated slope as fixed at the 
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level of both rater and donor. Even when the results suggest that adding slope as a random factor 

significantly improves the fit of the model, the conclusions drawn do not change appreciably. 

 
Table S3 
Study 1: Does allowing rater and donor slopes to vary randomly improve the model? Results of 
Hayes’ likelihood ratio test for determining whether to treat the slope as fixed or random at the 
level of rater or donor. 
Judgment Model 1 Model 2 Diff. χ2 Model 3 Diff. χ2 

 
-2 log 

likelihood 
-2 log 

likelihood  p value 
-2 log 

likelihood  p value 
Liking (aggregate) 329.86 329.83 .03 .862 324.51 5.35 .021 

 Pleasant Odor + 342.91 342.89 .02 .888 326.22 16.69 <.001 
 Friendly + 356.63 356.63 .00 >.999 353.20 3.43 .064 
 Have a convo? + 320.02 316.62 3.40 .065 318.82 1.20 .273 
 Pleasant to sit by + 341.31 340.90 .41 .522 337.37 3.49 .062 

Intense Odor 332.87 332.87 .00 >.999 332.48 .39 .532 
Familiar 375.06 375.06 .00 >.999 374.94 .12 .729 
Similar to own smell 344.46 343.70 .76 .383 344.40 .06 .806 
Similar to female best friend. 321.16 313.55 7.61 .006 318.80 2.36 .124 
Similar to male best friend 321.40 317.22 4.18 .041 314.26 7.14 .008 

Notes. Hayes’ likelihood ratio test (Hayes, 2006) allows comparison between two models where 
the component of interest is fixed in one model and random in the other. The method calls for 
comparing the -2 log likelihoods of these models and examining their difference with a chi-
square test. df is determined by the number of parameters by which the models differ, which in 
our case is always 1. Statistically significant values indicate a rejection of the null hypothesis that 
the variance of the random component is zero. In all models reported here, the intercept is treated 
as random at the level of rater and fixed at the level of donor. Model 1: The slope is treated as 
fixed at the level of rater and donor. Model 2: The slope is treated as random at the level of rater 
and fixed at the level of donor. Model 3: The slope is treated as fixed at the level of rater and 
random at the level of donor. 

 

Results 

Auxiliary analyses: Testing for donor effects. To what extent is consistency in live, 

whole body olfactory-based judgments driven by the odors of particular donors (i.e., a donor 

effect)? We conducted auxiliary analyses to provide a stringent control for possible donor 

effects. We reasoned that to the extent that consistency in olfactory-based judgments is the result 

of donor effects, then round 1 judgments for any given rater should predict round 2 judgments 



	 6	

for a different, randomly selected rater. To test whether this was the case, we first randomly 

paired raters, and then ran a series of MLMs to assess the predictive ability of each rater’s own 

round 1 judgments (matched data), compared to another randomly paired rater’s round 1 

judgment (mismatched data), in predicting round 2 judgments. We describe the steps of these 

analyses below. 

Creating randomly paired data.  To create our mismatched data set, we used an online 

list randomizer (www.random.org/lists) to create randomly paired raters. To ensure an equal 

number of observations for each rater, we randomized within each group.   

Data analytic strategy. We conducted three analyses to investigate the extent to which 

olfactory-based judgments were driven by donor effects.  

In our first set of analyses, we simply examined the extent to which raters’ round 2 

judgments were predicted by round 1 judgments from a different (randomly paired) rater. For 

comparison purposes, we also report here again the results from a model (Model 1a) with raters’ 

own round 1 judgments (which we refer to simply as matched) as the predictor of the same 

raters’ round 2 judgments. In contrast, in Model 1b, the round 1 judgment for the randomly 

paired rater (mismatched) was the predictor, and the rater’s own original round 2 judgment was 

the dependent variable. 

Second, we examined the extent to which round 1 own judgment predicted round 2 

judgments, after statistically controlling for any predictive ability of mismatched data. In Model 

2, both matched and mismatched round 1 judgments were simultaneously entered into the model 

predicting round 2 judgments. 

Finally, we examined the extent to which rater’s own matched data showed statistically 

greater predictive ability than mismatched data. In other words, are the level-1 coefficients, 
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reflecting consistency in olfactory-based judgments, greater (more positive) for matched than 

mismatched data? To do so, we created a data file in which we “stacked” the matched and 

mismatched round 1 data, created a new variable (which we refer to simply as matchcode) to 

denote matched or mismatched status, and then paired both sets with the round 2 data. In this 

model (Model 3), round 2 judgments were the dependent variable, and round 1 judgments, 

matchcode, and the round 1 judgment × matchcode interaction were entered as level 1 predictors.   

Results. If there are no appreciable effects of donors, then the mismatched data should be 

random and should not necessarily predict round 2 judgments. However, as shown in Table S4, 

mismatched data predicted round 2 judgments for liking, as reflected by the aggregate liking 

measure (β = .22, p = .008), willingness to sit by (β = .23, p = .004), and intensity (β = .42, p < 

.001). These results suggest that some donors were consensually evaluated more favorably, and 

more intensely, than other donors. 
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Table S4  
Study 1: Assessing the role of donor effects on consistency of olfactory judgments. Level-1 
coefficients representing the predictive ability of a rater’s own round 1 judgments (matched 
data) and a randomly paired rater’s round 1 judgments (mismatched data) on round 2 
judgments.  
Question Models 1a and 1b Model 2 
 β SE p β SE p 
Liking (aggregate)        

Matched .55 .07 <.001 .52 .07 <.001 
Mismatched  .22 .08 .007 .08 .07 .250 

    Pleasant Odor+       
Matched .50 .07 <.001 .49 .07 <.001 

Mismatched  .15 .08 .070 .09 .07 .202 
    Friendly+       

Matched .42 .08 <.001 .41 .08 <.001 
Mismatched  .17 .08 .045 .02 .08 .766 

    Have a conversation?+       
Matched .57 .07 <.001 .55 .07 <.001 

Mismatched  .19 .09 .030 .08 .07 .289 
    Pleasant to sit by+        

Matched .47 .07 <.001 .43 .07 <.001 
Mismatched  .22 .08 .005 .12 .07 .101 

Intense Odor       
Matched .55 .07 <.001 .46 .06 <.001 

Mismatched  .42 .07 <.001 30 .06 <.001 
Familiar       

Matched .07 .09 .467 .06 .09 .493 
Mismatched  .07 .09 .450 .07 .09 .460 

Similar to own smell       
Matched .42 .08 <.001 .42 .08 <.001 

Mismatched  .04 .08 .670 .03 .08 .746 
Similar to female best friend       

Matched .39 .07 <.001 .39 .07 <.001 
Mismatched  .07 .07 .338 .04 .07 .558 

Similar to male best friend       
Matched .47 .07 <.001 .46 .07 <.001 

Mismatched  .07 .08 .400 .02 .07 .762 
Notes. In all models, the dependent variable is round 2 judgments. In model 1a, the predictor is 
rater’s own round 1 data (matched). In model 1b, the predictor is a randomly paired rater’s round 
1 data (mismatched). In Model 2, round 1 matched and mismatched judgments are entered 
simultaneously as level-1 predictors. Values based on standardized scores (z scores). 

 

Critically, for all judgments for which we had observed consistency as a function of 

olfactory-based cues, raters’ own round 1 judgments (matched data) were stronger predictors of 

round 2 judgments, than a different rater’s round 1 judgments (mismatched data; see Table S4). 
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For example, with regard to the liking aggregate, the level-1 slope coefficient for raters’ own 

round 1 judgments predicting the same raters’ round 2 judgments was .55, p < .001. In contrast, 

for the mismatched data, in which a randomly paired rater’s round 1 judgments predicted another 

rater’s round 2 judgments, the level-1 slope coefficient was .22, p = .008. Indeed, the matched 

round 1 data was a significantly stronger predictor than the mismatched round 1 data, as reflected 

by a statistically significant matchcode ×	round 1 judgment interaction, for all judgments, except 

for intensity (β = -.22, p = .03) and familiarity (β = -.28, p = .014) (see Table S5). 

 
Table S5 
Study 1: Assessing whether a rater’s own round 1 judgments predict round 2 judgments better 
than mismatched judgments using matchcode, a categorical variable denoting the 
matched/mismatched status of each data pair. 

Question Round 1 judgment 
Matchcode ×	round 1 

judgment  
 β p β p 
Liking (aggregate) .58 <.001 .41 <.001 
    Pleasant Odor+ .51 <.001 .37 <.001 
    Friendly+ .45 <.001 .34 .002 
    Have a conversation?+ .60 <.001 .51 <.001 
    Pleasant to sit by+  .50 <.001 .32 .002 
Intense Odor .59 <.001 .22 .03 
Familiar .22 .014 .28 .014 
Similar to own smell .42 <.001 .33 .002 
Similar to female best friend .39 <.001 .36 <.001 
Similar to male best friend .46 <.001 .43 <.001 

Notes. Matchcode indicates whether round 1 judgments were from the same rater (matchcode = 
1) or from different raters (matchcode = 0). Because the data were standardized before creating 
the random pairs, matched and mismatched data had identical means and SDs. Thus, for all 
judgments, there is no effect of matchcode (β and p values for matchcode were 0 and 1, 
respectively). A statistically significant matchcode ×	round 1 judgment interaction term signifies a 
difference in the predictive ability between own (matched) and mismatched data on round 2 
judgments.   

 

Finally, we aimed to assess the extent to which raters’ own round 1 judgments (matched) 

predicted round 2 judgments above any effect of mismatch data. As shown in Table S4 (under 

Model 2), raters’ own data continued to uniquely predict round 2 judgments, above and beyond 
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the mismatched data, for all variables (except familiarity which did not reveal consistency). 

Additionally, when both matched and mismatched data were included in the model, the slope 

estimates for the mismatched data were no longer statistically significant, except for intensity.  

In sum, the results of these auxiliary analyses indicate the presence of donor effects. That 

is, based on olfactory cues some donors are evaluated more favorably than others, and this 

contributes to consistency for the majority of our raters. But, importantly, donor effects don’t 

fully account for the observed within-person consistency; for all judgments, raters’ own round 1 

judgments were significantly stronger predictors of round 2 judgments, than the round 1 

judgments of a randomly paired rater. Moreover, even after statistically controlling for the 

mismatched data, our overall conclusions regarding the consistency of olfactory-based social 

judgments remain unchanged: raters show stable consistency in their olfactory judgments above 

and beyond donor effects.   
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Study 2 

Materials and methods 

Participant recruitment. We advertised for raters and donors with separate study names 

on flyers and online postings, and allowed participants to choose their mode of compensation - 

$35 for raters and $50 for donors, or equivalent class credit.  We again recruited the maximum 

possible number of participants for each session. A total of 3 raters and 2 donors failed to attend 

on the second Saturday, but we were able to recruit 2 raters in the afternoon session to keep our 

numbers similar. Because MLM allows the number of donors to vary for each particular rater, 

the loss of the 2 donors had minimal effect on our analyses. The 3 raters who participated in only 

a single session were included in all analyses, except necessarily when comparing natural and 

diplomatic ratings, which were assessed across both days. 

Washout materials. Participants were provided with Hanes brand 100% cotton t-shirts in 

a child’s extra-large size, ensuring a relatively tight fit for all participants.  We provided them 

with JĀS�N Fragrance Free Pure Natural Shampoo (also used as body wash), Whole Foods 365 

Fragrance Free Conditioner, and Ēcos Free and Clear Unscented Laundry Detergent. 

Washout instructions, odor collection, and self-report questionnaire. Participants 

were provided with fragrance-free soap, shampoo, conditioner, and laundry detergent and 

instructed to use the detergent to wash sheets, towels, and any clothing that would come in 

contact with their t-shirt on collection day and during the live session. Beginning in the morning 

2 days before odor collection, participants were asked to shower with unscented products each 

morning and to refrain from wearing deodorant or scented hygiene products, smoking, drinking 

alcohol, and eating strongly odorous foods including garlic, curry, asparagus, and spicy foods. 

On the day of odor collection, participants were instructed to put on one clean t-shirt following 
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their morning shower and to wear it for at least 12 hours during the day, while continuing the 

wash out restrictions and avoiding particularly smelly places like smoky bars. They were 

instructed to place the t-shirt in a ziplock bag in the freezer over night, and then to wear the same 

shirt to the lab the following day during the study. For the duration of the washout and collection 

period (a total of 3 days), participants were asked to fill out a self-report form about their 

activities during the day and their adherence to the wash-out rules, in order for us to monitor 

compliance and to encourage participants to think actively about their participation in the study.  

For diplomatic odor collection, we simply asked participants to put a shirt on in the morning and 

wear it for at least 12 hours, then place it in the freezer over night and wear it to the lab the next 

day. In the morning group, donors completed the washout and natural odor collection before the 

first live session, and collected diplomatic odor the day before the second session.  The afternoon 

group completed these tasks in the opposite order. 

Data analytic strategy.  

Estimating Statistical Power. As in Study 1, we followed procedures outlined by 

Snijders and Bosker to estimate power in two-level mixed models (Snijders & Bosker, 1993). 

For all tests of key hypotheses, we assumed residual perceiver-level variance of 57% and random 

intercept variance of 8%. Further, because the number of donors varied across raters, and these 

numbers varied depending on the particular hypothesis being tested (see Table S6), we adjusted 

our power analysis based on the particular number of observations available (i.e., raters and 

donors available) for a given hypothesis. For our key hypotheses, the standard error for the 

association between round 1 and round 2 judgments was estimated as 0.07. Based on this 

estimate, at α=0.05 (two-tailed), the power to detect a standardized association of 0.3 between 

round 1 and round 2 judgments was > 99%. 
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Table S6 
Study 2: Number of raters and donors for each group as a function of odor type (diplomatic and 
natural). 

 Diplomatic Natural 
Group n  

raters 
n  

donors 
Total 

observations 
per round 

n  
raters 

n  
donors 

Total 
observations 

per round 
Group 1 9 9 81 10 10 100 
Group 2 5 9 45 6 7 42 
 

Moderators and covariates. Participants were run in two separate groups, morning and 

afternoon, each across 2 different weeks. Odor condition (diplomatic vs. natural) varied by week, 

with the morning group smelling natural odor on the first week and diplomatic odor on the 

second week, and the afternoon group smelling these odor types in the reverse order. 3 raters and 

2 donors failed to attend on the second week; 2 of the donors were replaced with new 

participants. The replacement raters and their counterparts who participated the first week were 

included in analyses regarding the relationship between round 1 and round 2 judgments for the 

day they participated, as well as that day’s comparison between live and t-shirt ratings, but 

excluded from analyses regarding the relationship between natural and diplomatic odor, as each 

of these participants judged only a single odor condition. We tested whether our results differed 

by both group (morning or afternoon) and condition (natural or diplomatic). We ran a model in 

which round 2 judgments were the dependent variable, and round 1 judgments, group, and odor 

type were the predictors, along with all two- and three-way interactions. We allowed the 

intercept to vary randomly at the level of raters and donors, but kept the slopes fixed for both.  

The results of these analyses are shown in Table S7. There were no statistically 

significant interactions between group and round 1 judgments for all variables, except for 

familiarity, which showed a statistically significant three way interaction (Odor type ×	Group ×	
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Round1) and intensity and similarity to self, which showed a statistically significant two-way 

interaction (Group ×	Round1). When we investigated these interactions more closely, in all three 

cases, olfactory-based consistency was observed in both AM and PM groups, but was stronger in 

one group than the other. Given that we did not have a priori expectations for group differences, 

and these interactions do not appreciably change our conclusions regarding consistency in 

olfactory-based judgments, we do not discuss them further.   

We likewise tested whether the effect of group moderated the relationship between live 

and t-shirt based judgments (see Table S8).  We ran a similar model testing the effects of group 

and presentation type (live or on t-shirts) for natural ratings predicting diplomatic ratings (see 

Table S9). 
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Table S7 
. Study 2: Does group (morning or afternoon) and odor type (natural or diplomatic) moderate the effect of round 1 judgments 
predicting round 2 judgments (collapsing across live and t-shirt methods)? p values for predictors and interactions. 
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Intercept .857 .677 .938 .708 .635 .470 .664 .764 .908 .774 

Round 1  <.001 <.001 <.001 <.001 <.001 <.001 .052 <.001 <.001 <.001 

Odor type .862 .712 .997 .172 .468 .347 .017 .261 .217 .897 

Group .235 .235 .229 .089 .200 .216 .057 .642 .889 .336 

Odor type	×	Group .661 .456 .818 .887 .755 .576 .002 .352 .322 .592 

Odor type ×	Round1 .028 .018 .239 .052 .090 .901 .010 .979 .329 .774 

Group ×	Round 1 .239 .213 .910 .558 .038 .002 .944 .001 .400 .956 

Odor type ×	Group × Round1 .068 .273 .096 .009 .015 .013 .001 .468 .342 .766 

Notes. All values based on standardized scores (z scores). p values that are significant with our experiment-wise correction for 
multiple comparisons are in bold (p value cutoff is .05/6, or .0083). Values reflect the combined data for live and t-shirt ratings. 
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Table S8 
Does group (morning or afternoon) and odor type (natural or diplomatic) moderate the effect of live judgments predicting t-shirt 
based judgments? p values for predictors and interactions. 
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Live judgments .020 .290 .001 <.001 .016 .001 <.001 .004 <.001 <.001 

Odor type .014 .501 .761 .759 .832 .395 .408 .508 .286 .916 

Group .751 .511 .940 .831 .984 .792 .174 .458 .821 .903 

Odor type ×	Group .107 .058 .275 .358 .615 .002 064 .263 .115 .859 

Odor type ×	Live judgments .166 .236 .918 .126 .050 .998 .169 .615 .233 .167 

Group ×	Live judgments .038 .027 .641 .034 .029 .869 .165 .799 .849 .025 

Odor type ×	Group ×	Live 

judgments 

.284 .271 .729 .441 .397 .998 .306 .943 .111 .211 

Notes. All values based on standardized scores (z scores). Live judgments are based on the mean of round 1 and round 2 ratings.  p 
values that are significant with our experiment-wise correction for multiple comparisons are in bold (p value cutoff is .05/6, or .0083). 
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Table S9 
. Study 2: Does group (morning or afternoon) and presentation method (live or on t-shirts) moderate the effect of judgments based on 
natural odor predicting judgments based on diplomatic odor? p values for predictors and interactions. 

Predictor 
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Natural (judgments) .874 .752 .979 .010 .905 <.001 .033 .014 .024 .473 

Method .027 .030 .429 .025 .125 .438 .113 .803 .760 .271 

Group .251 .487 .212 .064 .157 .054 .152 .683 .815 .574 

Method ×	Group <.001 .001 .051 <.001 .001 .432 .020 .685 .843 .434 

Method ×	Natural .901 .994 .992 .999 .278 .643 .106 .961 .581 .471 

Group ×	Natural .002 <.001 .003 .270 .025 .145 .891 .974 .461 .997 

Method ×	Group ×	Natural .004 .001 .018 .008 .012 .932 .988 .210 .175 .037 

Notes. All values based on standardized scores (z scores).  Values for live judgments are based on the mean of round 1 and round 2 
ratings within each odor condition.  p values that are significant with our experiment-wise correction for multiple comparisons are in 
bold (p value cutoff is .05/6, or .0083).
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Testing for Fixed vs. Random Intercepts.  As in study 1, we used a log ratio test to determine 

whether to allow intercepts and slopes to vary randomly with regard to raters and donors.  We 

chose to allow the intercept to vary randomly for both rater and donor (See Tables S10 for 

details), but to keep the slopes for both rater and donor fixed. 
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Table S10 
Study 2: Does allowing rater and donor intercepts to vary randomly improve the model? 
Judgment Model 1 Model 2 Diff. χ2 Model 3 Diff. χ2 

 
-2 log 

likelihood 
-2 log 

likelihood  p value 
-2 log 

likelihood  p value 
Liking (aggregate) 632.91 632.16 .75 .386 612.44 20.47 <.001 

 Pleasant Odor + 647.92 647.43 .49 .484 628.61 19.31 <.001 
 Friendly + 664.47 663.21 .26 .610 650.64 13.83 <.001 
 Have a conversation? + 631.97 622.18 9.80 .002 618.83 13.14 <.001 
 Pleasant to sit by + 644.35 643.65 .70 .403 626.43 17.91 <.001 

Intense Odor 643.34 641.64 1.69 .194 624.52 18.82 <.001 
Familiar 704.82 675.91 28.91 <.001 692.73 12.09 <.001 
Similar to own smell 680.70 651.74 28.96 <.001 680.67 .03 .862 
Similar to female best friend 654.04 637.31 16.73 <.001 654.04 .00 >.999 
Similar to male best friend 663.61 645.61 17.99 <.001 663.60 .01 .920 
Notes. Hayes’ likelihood ratio test (Hayes, 2006) allows comparison between two models where 
the component of interest is fixed in one model and random in the other. The method calls for 
comparing the -2 log likelihoods of these models and examining their difference with a chi-
square test. df is determined by the number of parameters by which the models differ, which in 
our case is always 1. Statistically significant values indicate a rejection of the null hypothesis that 
the variance of the random component is zero. In all models reported here, the slopes are treated 
as fixed predictors at the level of rater and donor. Model 1: the intercept is treated as fixed at the 
level of rater and donor. Model 2: the intercept is treated as random at the level of rater and fixed 
at the level of donor. Model 3: the intercept is treated as fixed at the level of rater and random at 
the level of donor. 

 

Results 

Testing for donor effects using a mismatched data set. We followed the procedures 

used in Study 1 (described on p.5-7) to provide a more stringent control of potential donor 

effects.  We again randomly paired raters within each group and in Study 2 also within each 

session (natural vs. diplomatic) to control for the fact that we had two replacement raters on day 

2. The results of the three auxiliary analyses are reported in Tables S11 and S12. 

Similar to study 1, there was evidence of donor effects. The mismatched data predicted 

round 2 judgments for the aggregate liking measure, the individual liking items, and intensity 

(see Table S11). These results suggest that some donors were consistently evaluated more 
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favorably and more intensely than other donors. Critically, for all judgments, raters’ own round 1 

judgments (matched) were stronger predictors of round 2 judgments, than a different rater’s 

round 1 judgments (mismatched). The greater predictive ability for raters’ own round 1 

judgments (vs. mismatched data), which was reflected by statistically significant matchcode ×	

round 1 judgment interactions, was evident for all judgments except intensity (β = -.199, p = 

.011) and pleasantness to sit by (β = -.192, p = .014) (see Table S12). Moreover, when we 

statistically controlled for the effect of mismatch data, raters’ own data continued to predict 

round 2 judgments for all variables (see Table S11).  

In sum, the results of these auxiliary analyses reveal the presence of donor effects. But, 

even after statistically controlling for donor effects (estimated via the predictive ability of 

mismatched data), raters demonstrate substantial consistency in their judgments based on 

olfactory-cues.   
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Table S11  
Study 2: Looking at possible donor effects by comparing the predictive value of matched and 
mismatched data sets. 
Question Models 1a and 1b Model 2 
 Β SE p β SE p 
Liking (aggregate)        

Matched 0.47 0.05 <.001 0.45 0.05 <.001 
Mismatched  0.18 0.06 .002 0.10 0.05 .062 

    Pleasant Odor+          
Matched 0.45 0.05 <.001 0.49 0.05 .001 

Mismatched  0.16 0.06 .005 0.18 0.05 .001 
    Friendly+          

Matched 0.43 0.05 <.001 0.46 0.06 .001 
Mismatched  0.23 0.06 .000 0.09 0.06 .113 

    Have a conversation?+          
Matched 0.43 0.05 <.001 0.43 0.06 .001 

Mismatched  0.17 0.06 .008 0.07 0.06 .199 
    Pleasant to sit by+           

Matched 0.41 0.05 <.001 0.47 0.05 .001 
Mismatched  0.34 0.06 .000 0.22 0.05 .001 

Intense Odor          
Matched 0.45 0.05 <.001 0.44 0.06 .001 

Mismatched  0.38 0.06 .000 0.20 0.06 .001 
Familiar          

Matched 0.37 0.06 <.001 0.17 0.06 .005 
Mismatched  0.09 0.06 .137 0.07 0.06 .228 

Similar to own smell          
Matched 0.13 0.06 .033 0.32 0.06 .001 

Mismatched  -0.02 0.06 .768 -0.02 0.06 .677 
Similar to female best friend          

Matched 0.32 0.05 <.001 0.41 0.06 .001 
Mismatched  0.01 0.06 .877 0.02 0.05 .735 

Similar to male best friend          
Matched 0.39 0.06 <.001 0.34 0.06 .001 

Mismatched  -0.12 0.06 .052 -0.09 0.06 .101 
Notes. In all models, the dependent variable is round 2 judgments. In model 1a, the predictor is 
rater’s own round 1 data (matched). In model 1b, the predictor is a randomly paired rater’s round 
1 data (mismatched). In Model 2, round 1 matched and mismatched judgments are entered 
simultaneously as level-1 predictors. Values based on standardized scores (z scores). 
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Table S12 
Study 2: Assessing whether a rater’s own round 1 judgments predict round 2 judgments better 
than mismatched judgments using matchcode, a categorical variable denoting the 
matched/mismatched status of each data pair. 

Question Round 1 judgment 
Matchcode ×	round 1 

judgment  
 β p β p 
Liking (aggregate) .42 <.001 .25 <.001 
    Pleasant Odor+ .40 <.001 .24 .001 
    Friendly+ .50 <.001 -.26 .001 
    Have a conversation?+ .49 <.001 -.41 <.001 
    Pleasant to sit by+  .53 <.001 -.19 .014 
Intense Odor .56 <.001 -.20 .011 
Familiar .27 <.001 -.27 .001 
Similar to own smell .40 <.001 -.54 <.001 
Similar to female best friend .50 <.001 -.59 <.001 
Similar to male best friend .41 <.001 -.63 <.001 

Notes. Matchcode indicates whether round 1 judgments and round 2 judgments were from the 
same rater (matchcode = 1) or from different raters (matchcode = 0). Because the data were 
standardized before creating the random pairs, matched and mismatched data had identical 
means and SDs. Thus, for all judgments, there is no effect of matchcode (β and p values for 
matchcode were approximately 0 and 1, respectively). A statistically significant matchcode ×	
round 1 judgment interaction term signifies a difference in the predictive ability between own 
(matched) and mismatched data on round 2 judgments.   
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