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The reviewed doctoral dissertation investigates preference reversal (PR), where under 

formally equivalent situations preferences of individuals are inconsistent. For example, an 

individual may choose option A instead of B, however, when asked to price both options, 

assigns a higher value to option B. The problem of preference reversal is not trivial and 

should be viewed as fundamental in decision sciences. In the end, the quality of conclusions 

of all experimental results on choice, preferences, and decision-making processes are limited 

by the reliability and validity of measures that are collected. The reviewed dissertation is 

based on a series of four experiments that form a consistent thesis. These experiments were 

designed to answer the following questions: how magnitude effects impact PR (Experiment 

1), what theoretical mechanisms might explain studied phenomena (heuristics or a descriptive 

theory) in binary choice (Experiment 2), and finally what is the role of episodic memory 

and/or attraction effect in attenuating PR (Experiments 3 and 4). Overall, proposed studies 

form a consistent line of research on PR beginning with the investigation of basic properties 

of lotteries itself, moving to an investigation of possible mechanisms, and ending with an 

attempt to explain PR from the perspective of psychological studies on memory. 

Although the introductory theoretical sections of the work are excellent, and rarely in 

other works hypotheses are formed with such precise understanding of theory, the quality of 
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empirical verification of stated hypotheses stands in contrast to well-written theoretical and 

introductory sections, which I discuss in detail below. Also, especially in empirical sections of 

the work, the clarity could be greatly improved by providing concise summaries that do not 

necessarily refer to supplementary information. Such in-text summaries would provide basic, 

general results, accompanied by detailed analyses (where necessary) to test given hypotheses. 

I will begin this review with my opinion on the general structure of the dissertation, and in 

further parts, I will focus on theoretical, empirical, and discussion sections. 

 

General structure 

The whole dissertation is 301 pages long, however, the main body of the manuscript spans 

118 pages. The structure of the main part of the dissertation is correct with proper 

introduction, hypotheses, results, and their discussion. The remaining pages are mostly 

appendices, where detailed experimental instructions and additional analyses are provided. 

Having in mind the disproportion in the length of appendices and main text, one of the 

problems with such a situation is that the reader is very often referred to seek some basic (not 

additional) information elsewhere than in the main body of the dissertation. In my opinion, 

the situation where additional information is provided should be not regarded as a 

disadvantage in absolute terms, provided that the general summary accompanied by formal 

evidence (omnibus tests, figures that explicitly present evidence in a self-explanatory manner, 

tables, etc.) is provided in the main body of the manuscript. Unfortunately, this is rarely the 

case throughout this work. What is problematic is that oftentimes the structure, based on 

appendices that often do not contain evidence in a form of a description with a formal 

summary, leads to confusion. For example, on pages 17-18 author notes that “Appendix A 

discusses the predictions of these utility theories’ estimated parameters in greater detail. For 

the latter three heuristics, we test them directly according to their decision criteria”, but no 
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formal analysis can be found, except the summary statement that “We document that expected 

utility theory (both convex and concave), prospect theory, (lower) gains decomposition utility 

theory, and rank-dependent utility theory achieve the best possible fit to the aggregate data 

from the current research against expecting value and subjectively weighted average utility 

theory for predicting individuals’ decisions in description-based choice tasks (see Figure 

A.19, Figure A.20, Figure A.21, and Figure A.22 for Experiment 1: Magnitude effects in PR, 

Experiment 2: Binary choices in PR, Experiment 3: Episodic memory in PR, and Experiment 

4: Episodic memory in attraction effect PR, respectively).” In this statement, the author refers 

to Figures A.19-A.22, which do not provide fit metrics or any conclusive summary, and the 

reader is probably expected to visually judge plotted nonlinear regressions. Furthermore, a 

note that accompanies mentioned figures refers to Table A.17 in which a careful reader seeks 

to find further information. This table contains predictions of tested theories, which in my 

opinion should not be provided in appendices, but rather presented in a concise (summarized) 

form with relevant model comparisons. Such appendices as Table A.17 should be treated as 

data, and are unnecessary. The ‘note’ footnote from Figure A.22 also links to Figure 7 from 

the main manuscript text (page 52, which also has a reference to Figure 5) which is further 

only qualitatively discussed on pages 51-52 of the main manuscript, where the author further 

at the end refers to Appendix K, where unfortunately no formal analyses are provided that 

would reveal evidence for the presence or absence of the magnitude effects, but only 

summaries of discount rates without any formal (statistical) comparisons. I am aware, that 

Appendix K has no, or at most very little, connection to the figures that I mentioned from 

Appendix A and to pages 17-18 which I started with, but I give this example to illustrate the 

structure of the reviewed thesis. It is highly not transparent and instead of providing answers, 

forces the reader to find relevant information, which unfortunately is ultimately not provided. 
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Another example can be found on page 20, where the author mentions that the results 

of meta-analyses are contained in Appendix B, however, in my opinion, this appendix 

contains not results, but rather data for meta-analysis, without a comment or a formal result. 

The only statements are that “these results above indicate that risk preferences within choice 

tasks of PR experiments are susceptible to the relative magnitude size” (p 20) and a passage 

from page 171 “the simulations indicate that, once again, bet pairs with low loss ratios reveal 

less predicted PR but more unpredicted PR than those with high loss ratios, further 

confirming Hypothesis 2.a and Hypothesis 2.b. Second, Figure B.25 depicts meta-analytic 

simulations of scatterplots for the choice percentages complying with the loss-averse rule, the 

majority rule, and the equate-to-differentiate rule (see Figure B.26 for simulations including 

the current research). Our analysis suggests that the loss-averse rule provides better fits for a 

larger number of datasets than the other two competing rules, further confirming our findings 

in Experiment 2: Binary choices in PR.” Ultimately, I have not found a formal analysis 

supporting these claims. I encourage the author to consider performing a formal meta-

analysis. 

Such situation happens throughout the manuscript, just to mention one more case on 

page 48, where the reader is referenced to Appendix J to find no evidence of asymmetrical 

risk preferences, as indicated by t-test results that support “no evidence of the magnitude effect 

of loss or gain ratios on price evaluation preferences” for two kinds of bets and that “These 

results mean that risk preferences were less influenced by the low versus high loss or gain 

ratios.” Instead of evidence, a table is provided with some tests being statistically significant 

and others not, without any summary or discussion. Given that the low gain or loss ratios are 

represented by lotteries 1-12, and high is represented by lotteries 19-27, I would expect to find 

such a direct comparison. Also of note is that unfortunately with multiple t-tests there is no 

mention of any kind of multiple-comparison adjustment. Furthermore, Figure J.30 (to which 
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the reader was referenced from Table J.29 in Appendix J) provides little information, and I 

may only guess, that it presents the same information as the preceding table, and is redundant. 

The next Figure J.31 creates even more confusion, and I may now only speculate that it 

possibly presents some kind of correlations of t-test statistics from independent t-test. I am not 

able to find out what is this figure’s purpose, especially when correlations among some 

statistics are possibly shown. All figures with their captions should be self-explanatory. 

To sum up this section, what needs to be corrected, is as follows: the author of this 

thesis, should evaluate whether every table and figure in the dissertation is necessary, and if it 

is, it should be decided, whether presented information can be regarded as data for further 

summary. If the tables and figures would need a further summary (as in the case of the table 

with t-tests from Appendix J), I would consider providing a concise summary with 

interpretation in the manuscript, backed up by formal statistical inferences or self-explanatory 

figures. Described situations are not exhaustive and should be treated as examples. 

 

Theory 

The dissertation begins with an introduction that is very well written. It begins by explaining 

what is preference reversal, introduces gain-zero, loss-zero, gain-loss designs and relations 

between $-bets and P-bets. This information is clearly and formally summarized in Table 1. 

This section ends with an overview of the general structure of the presented work. In the next 

section, the author presents in-depth explanations of PR such as the invariance hypothesis, 

prospect theory reference-dependent generalization of subjective expected utility theory, the 

value encoding account, and the two-error-rate model. Importantly, to resolve a problem with 

tied valuations, the author extends the two-error-rate model to the three-error-rate model 

which is a novel contribution and is further tested by the author. 
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 Section 3 includes all hypotheses which are very clearly derived from theory, and I do 

not have any detailed comments on subsections 3.1-3.5, except that they present a high 

standard. Especially Hypothesis 3 needs a special mention because the author proposes a 

novel framework to study choice, which is called loss—averse rule, which is formally 

described in Appendix C. It states that the choice between different bet types depends on the 

threshold of the loss ratio, and the loss-averse rule will be used when the threshold is reached. 

When this happens, the bet that has the smaller absolute value of loss will be chosen. 

Further within this part, after Hypothesis 7 is stated, an intriguing section is introduced 

that presents further research (section 3.6 Future research) and possible hypotheses that are 

not being tested in the dissertation. This part should certainly be moved to the general 

discussion section, and this should be corrected. Hypothesis 11 states, that “Pigeons’ or rats’ 

preference for a small, immediate food reinforcer over a large, delayed one would reverse 

after a third decoy reward is introduced.” (p 39) and I think that it is unnecessary, and at most 

worth only a bare mention, that PR studies might be extended to other species. I also wonder, 

what was the rationale to state such hypothesis in the context of intertemporal choice, which 

is not a main subject matter of this dissertation. I think, that PR in studies that involve time, 

not risk, as one of the factors that impacts choice or preferences, is qualitatively different 

phenomenon than the main focus of this thesis. The PR in risky decision making, as outlined 

by the author, refers to differences in elicitation procedures (page 1) such as choice or pricing 

tasks, whereas “temporal PR occurs when a subject prefers receiving a smaller-sooner 

reward to a larger-later reward or vice versa, but reverses preferences when both rewards 

are delayed by a common period of time” (p 20), and commonly utilizes same procedure.  

To sum up, I think that section on future research should be moved to the general 

discussion, and this should be corrected. The theoretical sections end with an overview of the 

experiments, which is concise and helpful. 
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Empirical sections: Experiments 1-4 

Experiment 1 concerns magnitude effects in preference reversals and was designed to test 

four hypotheses (1a, 1b, 2a, and 2b). The method section is followed by the results, where the 

author analyses data from the choice and price tasks separately, and in the next section jointly 

to demonstrate the preference reversal phenomenon. These parts are followed by the 

discussion section. Although I would like to focus on reviewing the general idea of this 

experiment and focus rather on the overall picture of Experiment 1, I am unable to do so, 

because of arising concerns on the methodology of this study. I will now point to some 

problems concerning methodology and analyses reported from Experiment 1. 

Section 5.1.1. that describes participants, starts with ambiguous information that  “A 

minimum observation number of 79, with an equal number of 40 in each group” (p 42), and I 

am unable to decipher it. It can be a typographic error or it needs adding one sentence of 

explanation. This does not yield any major problems. Also, of note is that in other studies 

power or sensitivity analyses are not provided, and consistency across this dissertation in this 

matter is expected. Further, it is described, that 137 participants took part in this experiment, 

however, they were divided into three groups (Ns = 39, 41, and 45 [comment: I may only 

guess, that 45 is a mistake, and should be 57, as reported in further sections]). The author on 

page 43 mentions that “among the total 137 participants, we assigned 41 to complete the 

lotteries nos. 1 - 12, another 39 to complete the lotteries nos. 13 - 17, 19, 20, 22, 23, 25, and 

26, and the rest 57 to complete the lotteries nos. 18, 21, 24, and 27.” Furthermore, in a 

footnote on page 44, the author notes that he collected the data from 57 subjects first. Also on 

the same page, it is noted that “Overall, this resulted in a 2 (Low vs. High Loss Ratio; within 

subjects) x 3 (Lottery; between subjects) mixed factorial design. Independent variables were 

loss and gain ratios, and dependent variables were risk preferences and predicted and 

unpredicted PR rates” and that each participant first completed the choice and then the price 
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task.  This information raises some major concerns. This design is highly unbalanced with 

three groups of participants being presented with different lotteries that constitute sometimes 

the same levels of the independent variable. To make it clearer, the lotteries 1-12 constitute 

low gain or loss ratio conditions, and the lotteries 19-27 high gain or loss ratios, however, this 

condition of high gain or loss ratios (this factor) is composed sometimes of the same and 

sometimes of different, intermixed subjects. Therefore, the high gain or loss factor for some 

participants can be treated as within and for some as a between-subject factor, with or without 

repeated measurement. My main question is as follows: what was the reason for having in this 

study three groups of participants, and why the experiment did not employ a full within-

subject design or any other balanced design? This is problematic because from the supplied 

code it can be noticed, that the author applies between-subject analysis to data that reflect a 

mixed design. For example on pp. 49-51 an ANOVA is conducted (I may only guess that it is 

referred to in supplied R code as ev2.mod1 = aov(Ev ~ Loss_Ratio * Bet_Type, data = 

ev2.df). This analysis provides same values of F, p, and effect size, as reported in text, but 

different df. If I am mistaken, and another type of analysis of variance was used, this should 

be explained. Furthermore, I do not know how the study was planned, but it is rather unique 

that 57 subjects completed four lotteries as first, which defies standard experimental rules. 

The reported interaction between gain or loss ratio and bet type, is followed by post-hoc 

independent t-tests, and there is no correction for multiple comparisons reported, which is 

mandatory, and (if not performed) should be applied where applicable throughout the thesis. 

This should be corrected. Instead of t-tests, I would recommend some type of post-hoc tests, 

but not as conservative as Bonferroni and not as liberal as Fisher’s Least Significant 

Difference. Also from Table 4, it can be seen, that differences between median and mean 

central tendency measures are possibly quite large, and this could mean that distributions and 

highly skewed beyond acceptable thresholds. For such data, I would consider appropriate 
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transformation or other methods such as nonparametric tests. It is known that analysis of 

variance is quite a robust method, however, when on top of that possibly also variances are 

highly nonhomogeneous this can be problematic when multiple assumptions are violated. 

Also, by no means do I encourage the author to report all additional analyses that test 

assumptions, but these should be done based on the author’s expertise and preferably reported 

if necessary in the code.  Of note is also that two-samples paired t-test reported in Table 4, 

concerns in some cases different subjects (for example lotteries 22-24), which is not 

appropriate. The abovementioned suggestions regarding ANOVA are only applicable to a 

situation when a proper version is chosen that reflects the study design. 

So far, I have omitted the section that reports analyses from choice data. If it is 

possible I would gladly see an omnibus method for the analysis of data presented in Figure 4, 

which possibly may point to interaction. Also, the overall effects should be tested without 

omitting lotteries 13-15 and 16-18, and the presented figure should include these conditions. 

This should be corrected. If the only available choice are multiple binomial tests, which 

should be explained in detail by the author, I hope that the aforementioned correction for 

multiple comparisons was applied to hold the overall assumed alpha level. Similar to the 

previously discussed situation of analysis for between-subject comparisons, it seems that here 

again not suitable analytical methods (Kruskal-Wallis test, p 46) are being applied to data that 

comes partially from different subjects, where lotteries 1-12 are compared with lotteries 19-

27. This should be corrected. I also wonder why information on correlations is provided (p 47, 

see Appendix I) because the reason is not specified in the text. 

The last section of results (5.2.3) also suffers from problems that I have discussed 

above. I hope that I am mistaken in my evaluation of the design and reported analyses, 

however, if it is the case, most certainly the structure of reported results and analyses, and the 

provided data in the OSF system, do not make reviewing this thesis an easy task. Although it 
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is not mandatory to provide data and analytical code, it is a good practice in the field, and 

doing so is certainly a positive feature. However, the supplementary R code should be self-

explanatory, as should be the data file. Unfortunately, the raw data provided are not raw and 

are accompanied by some supplementary calculations as means or standard deviations within 

the file. The structure of the data, whether considering long or wide formats is unfortunately 

highly not transparent, and this should be corrected. Also, the R code is partial and does not 

provide step-by-step analyses, with comments on the dissertation section for example. This 

should also be corrected, as these data and analytical code are provided online as part of this 

thesis. 

Unfortunately, as I have mentioned earlier, I am unable to properly review here the 

discussion section, because, in my opinion, performed analyses do not guarantee proper 

conclusions. However, if one assumes that the results are correct, I have to point out, that the 

discussion is well written and the author provides evidence from other research studies that 

support concussions, as well as evidence that stand in contrast to obtained results. The 

discussion section ends with a statement, that current findings may be supplementary to other 

attempts to attenuate preference reversals. Although the subject matter of doctoral thesis is at 

the core of basic science, I think that it would be a good idea if the author would provide 

some examples of further research, where the results could be treated as supplementary to 

other manipulations, or simply focus on cases where studied phenomena might be important 

in supporting decision-making processes. Such examples may cover only applications in basic 

science, only practical implications outside of the lab, or preferably both, if it is possible, and 

does not cross the line of being far too speculative. I also wonder if presenting the options in 

the pricing task not as pairs (as in the choice task) could be a threat for internal validity, 

because context changes. This paragraph referred to general review sections, and no 

corrections are mandatory. 
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Appendix K in my opinion needs, in my opinion, some further clarifications. Why 

does the author assume the exponential form and linear utility, not the hyperbolic form? 

Provided references in this section would rather suggest a hyperbolic form of probability 

discounting. Also, it would be beneficial to see an example, because the presented equation 

refers to time, not risk, and gambles that involve gains and losses. Also, because scenarios 

presented to participants in Experiment 1 involve lotteries with mixed (gain/loss) outcomes, I 

am curious about the author’s opinion on the fact, that generally in probability discounting a 

reverse magnitude effect is observed in the domain of gains, where large losses are discounted 

more steeply than small ones. However, such magnitude effect is absent in the domain of 

losses (a good starting point on confirmation of these results are references provided in 

Appendix K). Further, I may guess, that ρs were calculated on the aggregated data level, 

however assuming that price valuations represent certainty equivalents (this also needs 

clarification), individual discounting rates can be a foundation for statistical analyses. The 

above paragraph refers to the general review, however, if figures from Appendix K are 

retained, they have to be commented on and supplied by formal statistical analyses to support 

the claim on the bottom of page 52 (this should be corrected). 

To sum up my review of Experiment 1, I think that the experiment itself has merit, 

however, the majority of analyses do not guarantee proper conclusion in current form. With 

an additional effort, the mistakes can be corrected by: 

▪ Changing the analytical tactics towards other methods, that can handle unbalanced designs 

where one factor does not reflect solely different groups (between subjects) or repeated 

design (within-subject). Possibly one of the options to be tested by the author could be a 

family of methods known as multilevel modeling for dichotomous data. Of course, there 

are other possibilities, and I encourage the author to search for them. The use of all 

methods should be explained by introducing a general section “Data analysis” in which 

the author should describe analytical strategies covering the whole dissertation. This 

should be corrected. Such new analyses should preferably cover whole experimental 
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conditions, not just selected factors. I also would consider the cons and pros of 

dichotomizing the data from the pricing task and forming another repeated-measures 

factor within the unified analysis. 

▪ Making the data files tidy and transparent, as well as corresponding code, because the 

author chose to supplement the thesis with such information.  This is in line with good 

practices from the field. 

▪ Focusing only on reporting the most important analyses that are linked directly to 

hypotheses. 

▪ Another possibility to correct Experiment 1 is running the study again, with a good 

predefined analytical plan and transparent methodology, such as full within-subjects 

design (or any other chosen, appropriate for answering given research questions). 

▪ Discussion section should explicitly state what were the possible threats to the validity of 

the experiment accompanied by their discussion. 

 

Experiment 2 focuses on binary choice and aims to test Hypotheses 3 and 4. The main aim is 

to test the loss-averse rule against the majority rule and equate-to-differentiate rule. Overall 

113 participants took part in this study. Responses from 23 participants were collected in an 

offline environment and participants received an extra credit course for taking part in this 

research. In this group, participants first completed 23 lotteries, and the remaining part was 

after one hour. The rest of the 90 participants were given an endowment of 50 PLN for 

participation, were recruited by advertisements, and tested online by answering questionnaires 

and leaflets in PDF format. I would like to know how these online participants were recruited 

(social media, direct mailing, etc.), and how was the research performed i.e. were materials 

emailed and participants were asked to return them when finished? The author decided to 

combine two groups (offline and online) for analyses, which in my opinion is unjustified and 

against experimental standards. I am aware that it might be due to a pandemic situation, 

however, such design threatens the validity of the experiment. Without providing any form of 

evidence utilizing formal analyses author states that “No tests statistics reported in the current 
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research rose above or fell below significance as a result of including or excluding the data 

from any of the samples.” In line with good experimental practices, I would advise explaining 

the situation of an online and offline version of the study, but I am against combining results. 

Given that the study had enough power to detect the assumed effect, the analyses can be 

reported on results from a selected group of participants only, and possibly “statistics 

reported” were insensitive to sample size, because inappropriate techniques were used. This 

should be corrected. 

For reasons that are not reflected in Hypotheses 3 and 4, the author did include 

cumulative prospect theory (CPT) as a psychological descriptive theory that was added to 

compare it to tested rules. This should be reflected in a hypothesis and should be corrected. 

Currently, Hypotheses 3 and 4 are as follows: 

Hypothesis 3. When the loss ratio of a pair of P-bet and $-bet exceeds its threshold, 

individuals will be likely to use the loss-averse rule, as evidenced by choosing the bet 

that has the smaller absolute value of loss payoff. 

Hypothesis 4. The majority rule or the equate-to-differentiate rule predicts whether 

the P-bet or $-bet will be chosen in a lottery (cf., Table 3). 

Possibly a slight modification of Hypothesis 3, by adding what is the reference to which 

[more]“likely” is compared. As compared to loss ratios below the threshold, or to other 

theories or rules, or to chance level? Also in my opinion Hypothesis 4 should be changed to 

reflect specific conditions in which one of the two rules is hypothesized to predict the choice 

of $-bet for example. Because in Table 3, the only discrepancy in prediction between 

‘majority’ and ‘equate’ rules occurs under proposition or conjecture 4.2, this also needs a 

straightforward explanation in the main text. If it is so, is the differentiation between rules 

possible only in the 4.2 conditions? Another possibility is that the author had in mind, that 

both rules describe the data above and beyond chance level. 
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 Unfortunately in this study, the author relies also on separate multiple tests to capture 

conclusions (Appendix M). I encourage the author to utilize an analytical method that would 

capture the whole design and data (naturally with some degree of separation between choice 

and price conditions when appropriate). I would advise the author to seek among such 

methods as the family of multilevel models. As a bare minimum, I expect that the author 

reports the results synthetically and transparently within the main body of the manuscript. 

Preferably, analyses should reflect the design, i.e. “Overall, this resulted in a 2 (Low 

vs. High Loss Ratio) x 16 (Proposition or Conjecture 1.1 vs. 1.2 vs. 2 vs. 3.1 vs. 3.2 vs. 3.3 vs. 

4.1 vs. 4.2 vs. 4.3 vs. 5.1 vs. 5.2 vs.5.3 vs. 6.1 vs. 6.2 vs. 6.3 vs. 7) within-subjects design.” (p 

65). Also, I question a tactic that is present in Table M.32, that relies on aggregating results 

from different studies (pages 274-275, also Figure M.35). This can be done only in an 

exploratory fashion, and should not be regarded as the main result. Of note is that majority of 

analyses are rather qualitative, and can not be regarded as “model comparisons” (p 64). This 

should be corrected. 

 Again, the author decided to provide analytical code on the OSF repository, and states 

that “all R scripts used for all analyses are included in the electronic supplementary 

material.” This is not true in this case, because the script contains code for subplots of Figure 

M.35 and only one binomial test along with a link to the online effect size calculator. Also, 

the script is not linked directly to raw data provided, and the input is performed by specifying 

values computed elsewhere and transferred to code. I am aware that this correction requires 

substantial work, but I am sure that will help with the overall transparency of the results 

reported. I see this correction as a good practice. Also, I think that separation of results and 

discussion would provide better clarity in this case. 

 I also wonder whether constrictions of lotteries imposed by prerequisites of 

propositions or conjectures may favor one or the other choice rule or a model. An idea, that 
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could be possibly implemented, but is not mandatory and can be only discussed, would be to 

perform simulations and tests of models, including the one proposed by the author, on 

hypothetical data, or data from other published experiments on risky decision making. I 

wonder what is author’s opinion is on an idea of either fitting models to existing datasets from 

other studies than reported, or: 1) generating dataset, in which choices would follow for 

example CPT, with some noise and reasonable parameter variances, 2) fitting the novel rule 

along with other rules or theories to data. Of course, a bias would be introduced by CPT 

which is a limitation, however, given the robustness of the CPT theory I am curious author’s 

opinion. This paragraph goes beyond what should be corrected in the thesis and refers to the 

general part of this review. 

 

Experiment 3. This experiment was designed to test whether different expected values 

between bets affect PR and to demonstrate what is the role of correct retrievals from memory 

in the attenuation of PR. Additionally, the experiment allowed testing four previous 

hypotheses. Sixty-four participants took part in this study, which was divided into three 

blocks: the first one concerning choice, the second one pricing task, and the third presented 

participants with 44 memory probes composed of 22 target and 22 distractor options. 

Furthermore in each block participants answered three questions (after each probe) related to 

the memory of choosing, rejecting, or choosing or rejecting the bets. The experiment utilized 

a computerized procedure which is an improvement as compared to previously reported 

studies. 

 The section presenting study materials refers to Appendix F.3 which demonstrates 22 

gambling and distractor options, however, I was unable to find among options 3-24 the upper 

and lower panels. I know, this is trivial, but at the same time needed to understand the 

experiment, because on page 76 author states that the design is 4 (Difference in EV between 
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Bet Pairs: Low vs. Moderate vs. High vs. Extreme) x 2 (Source Discrimination: P-bets vs. $-

bets) within-subjects. However considering 22 (without fillers) choice trials I would think that 

it should be 4 (Difference in EV between Bet Pairs: Low vs. Moderate vs. High vs. Extreme) 

x 2 (Source Discrimination: P-bets vs. $-bets) x  - and here I am unsure, but possibly by 3 

lotteries. If the last factor has three levels, such a situation would yield 24 overall conditions, 

which would include fillers. This is confusing and needs to be clarified, preferably in a form 

of a diagram that represents factors and trials. Because it is stated, that it is a within-subjects 

factorial design, I again ask the author to report analyses that correspond to factorial design 

(section 7.5.1). To understand what was done in this experiment I have decided to look at the 

data and analyses, that the author provided in the OSF repository. In the online materials I 

was unable to find model specifications that would represent a within-subjects design in the 

aov() framework in R. What is provided, however, are specifications such as (copied from the 

supplied OSF *.R files from this study): pv.mod = aov(Pv ~ bet.type * PR.type, data = 

pv.df.PR) or pv.mod = aov(Pv ~ bet.type * question, data = pv.df.targets), that commonly 

refer to between-subjects designs, where the main effect of the first factor (in above case 

bet.type) is tested, accompanied by the second factor (after *) and its main effect and followed 

by interaction tests between factors. With the above being written, I have returned to see 

reported analyses, and to my surprise, I have found no ANOVAs reported in the results 

sections. The supplied code should refer clearly to reported analyses, and this should be 

corrected. 

In section 7.5.1 more confusion is created. It is stated, that Appendix P (mentioned on 

page 79) provides some inferential statistics in detail. After inspecting it I may only guess 

(because two provided figures are without descriptions), that presented are chi-square test 

statistics without supporting p-values or degrees of freedom, that extend to other conditions 

reported in the main text. Additionally, the reader is referred to see table P.35 which is a 
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concise way to present lottery comparisons with respective p-values, and possibly presents the 

same analyses as in Appendix P (p 79). If it is true, the figure with chi-square tests from 

Appendix P is redundant and should be omitted in the revision. Also in Appendix P, Figure 

P.36b contains correlations, however, this panel is left without a comment, which makes 

interpretation impossible. Speculating, that on the left lower side of this panel are presented 

scatterplots, and by visual inspection, these are highly nonlinear relationships. If this is true, 

performing simple linear correlations without data transformation is not correct. Additionally, 

of minor importance is that Table P.35 is placed elsewhere, in Appendix Q between Table 

O.34 and Figure Q.38, and this raises another question, whether Table O.34 should be in 

Appendix Q or O? Appendix O includes only two sentences and refers to Table O.34, and in 

my opinion is unnecessary. As I have mentioned before, such structure has to be corrected. In 

the present form, much information provided is not accessible to the reader not due to their 

complexity, but due to the complexity of finding them, or their absence. 

Unfortunately, without basic information provided in the thesis, further review of 

reported analyses and their discussion is questionable. Because this experiment is described as 

having a within-subjects design, I wonder if the Kruskal-Wallis test (p 80), usually used for 

independent samples, is justified here. If not, this should be corrected. Further on pages 80-81 

author states that “On the other hand, the unpredicted PR rates of those lotteries with low, 

moderate, high, and extreme EVs showed no significant differences between each other (see 

Figure 12b).”, however, Figure 12 has no panels labeled as a, b. By convention, I assume that 

it is the right panel. Unfortunately, it provides no formal tests showing no statistically 

significant differences. Such statistically non-significant differences should be also reported 

through the thesis and this should be corrected. Of note is that when omnibus nonparametric 

tests are reported, they should be supplied with for example mean ranks measures, and can be 

followed by nonparametric alternatives to t-tests, but here I think that the mentioned test did 
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not serve as an omnibus test i.e. was not used for multiple groups/conditions (it has 1 degree 

of freedom), therefore does not provide the general result to be further confirmed when 

differences are detected. Further results in this section are interpreted qualitatively, which in 

this case would not be inappropriate as supplementary to formal results. 

One more thing from section 7.5.3 needs correction. Because it is a factorial design, 

assuming that bare criteria for parametric analyses are met, the four paired t-tests should be 

replaced with an analysis that would reflect 2 (P or $-bets) x 2 (targets or decoys). Currently 

reported analyses should be regarded as exploratory. 

Because, as I currently view it, Experiment 1 has some methodological and analytical 

problems and the current Experiment 3 aims to test Hypotheses 1a,b, and 2a,b as well, it 

might be a good idea to substitute Experiment 1 for meta-analysis which partially has been 

reported in appendices, and to which I have referred previously. This is of course optional, 

and I leave this to the author’s decision. 

 

Experiment 4. The last reported study aimed to test whether expected values between target 

and competitor bets attenuate PR and what role plays correct identification of choice 

preferences in predicted and unpredicted PR. In contrast to previously reported experiments, 

the author does not provide raw data and analytical code, which is not mandatory, but would 

constitute good practice. This is a curious situation as a more systematic way would be 

expected, in line with previous sections. 

The procedure should be explained in the main body of the manuscript in more detail, 

including that participants were emailed study materials and that one of the randomly selected 

bets did not result in payment per se but was in a form of an e-card worth a given amount of 

money. This should be also discussed, whether payment in such form can be regarded as 

quasi-real. Even though, instructions presented to participants (sent via email in a PDF file in 
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which study stimuli were contained) stated that “PLEASE NOTE: We only care about your 

recognition memory for your previous choices — please do not assess to your previous 

choices when you answer the questions in this task.” (p 249) , it should be clearly stated, that 

such procedure is a major threat to validity of the experiment. Participants could go back to 

their previous choices, and I assume that the researcher had no control over such behavior. 

Was returning to previous pages somehow controlled by any formal means? If not, 

experimental conditions do not guarantee that the independent variable was indeed 

responsible for potential changes in the dependent variable. When assessment of previous 

stimuli was possible, and not constrained by any technical means, results and their analyses 

obtained from Experiment 4 in the present form, do not guarantee that the conclusions are 

justified. I wonder why easily accessible online platforms were not used for the purposes of 

collecting data for this study, as in the online studies an option to disable possibility for 

participants to return to previous questions is a standard. This problem should be corrected by 

running the study again, or the author should provide evidence that this is not problematic by 

any means. Because this study was partially based on the work by Farmer et al. (2017), I 

would encourage the author to follow good methodological practices described in this paper. 

Moreover, as far as the procedure is concerned, I wonder how did the author control for study 

duration, and was able to conclude that it lasted between 25 and 45 minutes. In this 

experiment, participants proceeded at their own pace, and I wonder if it is a common practice 

in the area of research on memory. Shouldn’t the exposition time of stimuli that differ in their 

complexity be controlled? 

In contrast to previous sections, here results are generally clearly reported, with only 

some minor flaws. On page 93 it is reported that some participants were excluded from 

further analyses, based on median absolute deviation, which in the ‘price’ condition is 

reported as 0.00. Does it mean, that there was no variability in this condition? If yes, it should 
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be explained by the author. Analyses, in my opinion, are generally reported in line with 

guidelines, however, I would like the author to use post-hoc tests that correct for multiple 

comparisons, instead of t-tests that do not have such correction. Also, I do not understand why 

a non-significant main effect (for example p 94) is followed by multiple comparisons, as it 

stands in contrast with the purpose of an omnibus test. Although I have no major comments 

regarding reported analyses, I see that some results from this experiment (also present in other 

results sections) are reported as mean percentages, not mean raw values, I would like to ask 

the author of this thesis to explain in ‘Data Analysis’ section, that I have previously 

suggested, a rationale for performing such analyses on percentages obtained from raw data. 

Such analyses are reported throughout this thesis, and because such parametric analyses on 

percentages or proportions are generally relatively infrequent, I assume that these may be a 

common practice in some research areas. This rationale can be in a form of analytical 

evidence, a literature reference that discusses this practice, or in a form of evidence stemming 

from the common practice in a given line of research, which is acknowledged by providing 

some representative references. Also, I wonder if the presented distributions in Appendix Q 

provide that concussions drawn from analyses are correct because distributions seem to be 

represented by high frequencies only in a few values.  

 The discussion section is well written, and of minor importance is that: 1) Table 11 

and Figure 14, should be moved to the results section, 2) Appendix F.4, which refers to 

Experiment 4, is not listed on page 223. 

 

General discussion 

Section 9 is the general discussion, that should refer to the whole dissertation. 

Commonly, such sections give an overview of main results from a series of studies in a 

concise way, followed (as an example) by their discussion with other theoretical approaches 
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and published research. However, sections 9.1 and 9.2, which begin section 9 without any 

introductory statements to form a discussion section, and report mostly more results, can be 

viewed as qualitatively interpreted quantitative meta-results of four conducted experiments 

with elements of the discussion. Such an attempt should not be presented in a discussion 

section, but rather in a separate section ‘Results overview’, which in my opinion in a current 

form provides very limited information because of the way these general results are analyzed 

and interpreted. For example, on page 104 author states that “The adapted three-error-rate 

model allows us to examine precisely whether our data are consistent with noisy 

maximization (cf., Section 2 and Table 2). Table 16 shows estimates and likelihood ratio tests 

from the two experiments in each “play-out” and incentives treatment.”, and although Table 

16 includes a column that refers to likelihood ratio, all presented values are N/As. Also, an 

attempt to utilize the likelihood ratio test, which is usually used to compare nested models (for 

example, when deciding whether a simplified version of a more general model should be 

considered), should be clarified. In the current version of the analyses, I am not able to find 

compelling information on what were the general and nested models. If the likelihood ratio 

test was used differently from common practice, this should be explained and needs to be 

corrected. Table 16 does not provide any information to precisely evaluate whether data are 

consistent with noisy maximization. Unfortunately, I was unable to find throughout the 

dissertation information that would provide some basis for concluding whether the three-

error-rate model is consistent with noisy maximization. Such analyses should be rigorously 

tested by providing fit measures or by other means of evaluating models. This should be 

corrected. 

The general discussion (sections 9.1 and 9.2) is treated as a place where more results, 

although general in nature, are provided. Moreover, the main focus of these sections is the 

incentives effect in choice and pricing judgments, and the reader may think that this was the 
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main aim of the dissertation, however, it is not, and is not expressed in stated hypotheses. This 

should be corrected, however, I question the presence of these sections in the current form in 

the final dissertation. Section 9.3 concerns limitation and future directions, and rather can not 

be regarded as an in-depth perspective on performed research regarding the scope of the 

presented work. The dissertation ends with a two-page concise summary. 

 

Review summary and conclusions 

I can’t stress enough, that in my opinion the general idea of this dissertation, the theoretical 

aspects, and novel solutions proposed by the author are valuable in their own right. I have to 

emphasize that the effort exerted to prepare this thesis was an exceptional one. The whole 

dissertation is prepared with the highest language standards, and typographical errors occur so 

rarely, that they are not worth a mention. The presented work can be regarded as unique and 

novel in the theoretical sense, with novel frameworks as the three-error-rate model or loss-

averse rule and supporting conjectures and propositions. Although the general framework 

makes strong foundations for research, the empirical verification stands out from the theory 

and is poorly executed. If the foundations were flawed, the general conclusion would be 

strictly negative, without the possibility of corrections. In the case of this dissertation, where 

especially analytical or reporting aspects do not meet current standards in psychology, 

mentioned flaws can be corrected. I encourage the author not to follow blindly every 

recommendation, but to make informed decisions supported by evidence, a common practice 

in the field, or general standards, and be able to defend this position. I also encourage Yong 

Lu to correct mentioned aspects of his work, because I believe that with his potential this can 

be achieved. I am also aware, that studies without limitations do not exist, and every study in 

some way has flaws, but their presence should be minimized by all possible means (practical 
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or theoretical). To properly cite legal documents, I do so in the language that they were 

written. 

Stwierdzam, że przedłożona do recenzji rozprawa doktorska mgr. Yong Lu w obecnej 

formie nie odpowiada warunkom określonym w art. 13 ust. 1 Ustawy z dnia 14 marca 

2003 r. o stopniach naukowych i tytule naukowym oraz o stopniach i tytule w zakresie sztuki, 

oraz biorąc pod uwagę zarówno nowatorskie aspekty części teoretycznej pracy i 

wymienione w recenzji problemy z częściami empirycznymi, składam równocześnie 

wniosek o poprawę pracy zgodnie z rozporządzeniem MNiSW z  dnia 19 stycznia 2018 r. w 

sprawie szczegółowego trybu i warunków przeprowadzania czynności w przewodzie 

doktorskim, w postępowaniu habilitacyjnym oraz w postępowaniu o nadanie tytułu profesora. 

 

 
 


