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Appendix A. Midpoint Method: Implementation & Feasibility

A.1 Discussion of Practical Issues

In this section, we discuss several practical issues that may become relevant in applications of the 

proposed midpoint method. 

Wide range between minimum  and maximum . If respondents indicate a very large 

interval ), this does not harm the precise elicitation of the different percentiles as long as 

the endogenous method is used with a pre-set precision. However, the assumption of uniform 

distribution within percentiles as made in the calculation of implied means may not be a good 

approximation in this case. Consider the example in Section 2.2. Possibly the respondent has 

indicated = 20 because she believed that there is a very small, but positive probability that 

inflation may run very high over the next year; overall though the probability that inflation will be 

above, say 15% is considered basically 0. With her fourth quartile ranging from 12.34% to 20%, 

we would possibly make a substantial error in the calculation of the implied mean assuming 

uniform distribution within that bin, given that most probability mass is actually close to its lower 

bound of 12.34%. The problem is that the quartile is still too wide, providing too little information. 

The problem of a large initial range can easily be resolved by (1) making the number of 

iterations endogenous (giving precise boundaries of the percentiles); and (2) by adding additional 

layers of subdivision as long as an elicited percentile is still considered too wide. In the above 

example, splitting the forth quartile by eliciting  would reduce the problem by immediately 

allocating half of the probability mass of the fourth quartile to values close to 12.34%. 

Random choices in later elicitation steps. The initial choices may be rather clear for 

respondents. However, as we approach indifference in the sequence of choices, it may become 

more difficult for the respondent to say which interval she considers more likely, and she may 

revert to answering randomly. This feature is inherent to the method and to the idea of indifference. 

If the respondent finds it difficult to say which interval she considers more likely, we may set the 

elicited percentile equal to the current midpoint, possibly adding an endogenous stopping 

opportunity for the respondent through an “I consider both intervals equally likely” option. If we 

are concerned that respondents may be too inclined to use such an option, we may instead enforce 

a choice (as in the experimental implementation). In this case, random choice adds a symmetric 

noise to the elicited value. In the example of Table 1, if the respondent was indifferent (or “cannot 
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say”) in the third step of the elicitation of the median, we would obtain a median of either 11.25% 

or 13.75% with equal chance, rather than the presumed value of 12.5%. Researchers need to decide 

whether they consider the chance and consequences of such random-choice noise more 

problematic than the potential overuse of “cannot say” options by respondents who otherwise 

would be able to provide more fine-grained data. 

Midpoints exactly equal to elicited percentile. A related issue concerns the case where a 

midpoint is exactly equal (or very close) to the elicited percentile. In this case, again, the 

respondent should indicate indifference directly. If we do not want to offer this possibility, a forced 

choice approach will then initially move the midpoint away from the true value. However, in each 

subsequent step, the midpoints will then move back in the direction of the true value of the elicited 

percentile. The induced error depends on the level of precision chosen by the researcher. Moreover, 

if there is no systematic bias, e.g., to choose the interval with lower inflation rates in case of 

indifference, for the whole sample there will be no bias in the elicited values, but only additional 

noise. Online Appendix A.2 illustrates the induced distortion if the respondent is exactly 

indifferent in the initial question (as is the case in symmetric distributions), and only few steps are 

available to move the median back to its true value (illustration uses 2-step condition). The same 

effect obtains for any situation in which the respondent considers the two ranges she is asked to 

compare exactly equally likely.     

Error propagation along the elicitation chain. Because of the chained structure of the 

method, any errors early in the process will propagate through the whole sequence, affecting values 

elicited later. For example, if the median is assessed with error, the 25%- and 75%-quartiles will 

also be assessed with error. Error propagation cannot be prevented in the method, but it is unclear 

how severe the problem may be compared to errors in the elicitation using bin-based density 

forecasts. As discussed, errors can be mitigated by choosing a higher precision, allowing the 

process to converge back to the true value after an error. Given the chained structure and possibility 

of error propagation, a higher precision in earlier stages of the process (notably the elicitation of 

the median) may be warranted to mitigate the problem in later stages.  
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A.2. Mapping of latent beliefs on elicited beliefs: Illustration

This section illustrates the mapping of some latent belief distributions on elicited distributions

of inflation expectations. We consider the two cases in which respondents’ true inflation 

expectations are governed by a symmetric normal distribution or a skewed normal distribution. 

Both distributions have a mean of = 2 and a standard deviation of = . The skewed normal 

distribution has a skewness of = . These values are non-consequential for the drawn 

conclusions and only serve illustrative purposes. 

Next, we assume that respondents’ inflation expectations are elicited either through a midpoint 

method or through the SCE density forecast. For the midpoint method, we assume only two steps. 

As such, the precision of elicited inflation expectations can be understood as a lower bound. We 

identify the maximum and the minimum as the 99th-percentile and 1st-percentile of the underlying 

distribution. For the SCE density forecast, we assume that respondents can perfectly match their 

latent beliefs to the pre-specified bins without inducing a bias. Figure A.1 Panel A illustrates results 

for the symmetric normal distribution and Panel B illustrates results for the skewed normal 

distribution. 

The normal distribution (Panel A) illustrates the case discussed in Section 5 in which the initial 

midpoint exactly equals the elicited percentile (here: median). Since we do not permit respondents 

to indicate indifference directly, the method initially moves away from the true value and 

subsequently approaches the true value with each step. Since the direction in which the method 

initially moves away is random, the induced noise is symmetric around the true value (illustrated 

is the case in which the method initially moves to lower values). Under the assumption that 

respondents are perfectly capable of expressing their expectations (and that these expectations are 

well defined), the density forecast approximates the true distribution fairly well. 

For the skewed distribution, results across both elicitation methods look pretty similar. The 

example illustrates that the midpoint method with only two steps approximates the true distribution 

already fairly well as long as the initial midpoint does not equal elicited percentile (which is always 

the case once we assume that the true distribution is skewed). For the density forecast, notice that 

respondents would only allocate a substantive amount of probability mass (>1%) to five (out of 

ten) bins.  
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Figure A.1: Mapping of latent beliefs on elicited beliefs 

Panel A: Symmetric Normal Distribution 

Panel B: Skewed Normal Distribution 

Notes: The figure illustrates the mapping of two latent belief distributions on elicited distributions for the midpoint 
method (right panels) and SCE density forecast (left panels). Panel A displays results for a symmetric normal 
distribution (mean 2 and standard deviation of 4). Panel B displays results for a skewed normal distribution (mean 2, 
standard deviation 4, and skewness of 5). The red line represents the overlay of the latent distribution while the grey 
bars represent the results for each method. For the midpoint method, we approximate the maximum and the minimum 
as the 99th-percentile and 1st-percentile of the underlying distribution. 
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A.3. Feasibility: Difficulty and Duration

Table A.1: Difficulty and Duration 
Perceived Difficulty

(1 – 5)
Perceived Length

(1 – 5)
Time Taken for 

Elicitation (in seconds) Attrition

U.K. Survey

Midpoint 2.41
(1.06)

2.00
(0.16)

108.88
(87.81)

9 (405)

Bins SCE 2.48
(1.20)

2.00
(0.20)

116.72
(94.70)

8 (200)

Bins Shift 2.56
(1.11)

1.99
(0.20)

122.00
(108.54)

3 (206)

U.S. Survey

Midpoint 2.69
(1.12)

2.98
(0.30)

123.11
(294.92) 30 (2,015)

Bins SCE 2.69
(1.13)

2.98
(0.31)

139.53**

(137.40) 40 (2,003)

Note: Difficulty refers to the self-reported difficulty of the survey ranging from 1 (very easy) to 5 (very 
difficult). Length refers to the self-reported perceived length of the survey ranging from 1 (very short) to 
5 (very long). Attrition refers to respondents who drop out of survey during the elicitation of the full 
distribution of beliefs. Reported are means and standard deviations (in parentheses). None of the 
differences between treatments are significant at the 10% level, except for differences in time taken for 
elicitation in the U.S. data (**p < 0.05). 
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Appendix B. Survey Instructions

This Appendix contains the survey instructions. Items that are specific to either the U.K. or the 

U.S. survey are indicated in [brackets].  

Screen Introduction: 

Welcome to our Survey 

Dear Participant, 

Thank you for taking the time to complete this survey. Overall, the survey will roughly take 10 

minutes to complete. Please make sure that you have the time. Your answers will be treated 

confidentially and no personal information will be required. All records will be assigned a subject 

code number for anonymity, and the anonymized data set will be published and available to other 

researchers. It would be a great help to us if you answer the questions as carefully as possible. 

In this survey, we would like you to assess how the economic situation in your country has changed 

over time and what you are currently expecting for the future. You do not need any economic 

background to answer the questionnaire. Most importantly, there are no right or wrong answers, 

we are simply interested in your personal opinion. 

To navigate through the survey, please only use the “Continue” button at the bottom of the screen. 

Please do not use the buttons in your browser or the back button on your phone or tablet. During 

the survey, there is no option to go back to questions previously answered. As such, it is important 

to read the instructions carefully. There will be questions which check whether you read the 

instructions. 

Participation in this study is entirely voluntary and you may withdraw at any time. At the end of 

the survey, you will get a completion code which you need to enter on Prolific. By entering your 

Prolific ID and clicking the continue button below, you acknowledge that you have read and 

understood this consent form and agree to participate in the study. 

Please enter your Prolific ID: 

________________________ 
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Screen: Inflation Point Forecast: 

Screen: Information Treatments 1/2 [only U.S. survey]

(Screen is not displayed for Control Group) 

In the following, we describe some predictions that have been made about the inflation 

development in the United States. We would like you to review this information carefully.

Please note that this information will be shown only once, and you will not be able to go back to 

it. 

Screen: Information Treatments Part 2/2 [only U.S. survey] 

If Control Group = Yes: 

In the following, we would now like to ask you additional questions about your view about possible 

inflation rates in the U.S. over the next 12 months. We realize that these questions may take a little 

more effort. 

If Control Group = No:

If Mean Information Treatment: The average prediction among professional forecasters is that 

inflation in the U.S. will be at 2.5% over the next 12 months.

If Mean + Uncertainty Information Treatment: The average prediction among professional 

forecasters is that inflation in the U.S. will be at 2.5% over the next 12 months. At the same time, 
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professional forecasters are significantly uncertain right now. As a result, there is a difference of 

1.5 percentage points between the lowest and the highest predictions about inflation in the U.S. 

over the next 12 months.

If Low Information Treatment: Some professional forecasters consider it possible that inflation in 

the U.S. can be close to or even below 0% (which corresponds to deflation) over the next 12 

months. By historical standards, this is a low inflation rate.

If High Information Treatment: Some professional forecasters consider it possible that inflation 

in the U.S. can be as high as 4% or even more over the next 12 months. By historical standards, 

this is a high inflation rate. 

Based on this information, we would now like to ask you additional questions about your views 

about possible inflation rates in the U.S. over the next 12 months. We realize that these questions 

may take a little more effort. 
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Screen: Minimum and Maximum Level of Inflation [only Midpoint treatments]

Screen: Confirmation Screen [only Midpoint treatments]
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Screen: Median Elicitation Process [only Midpoint Treatments]

[Median Elicitation] 

Screen: 25th-Percentile Elicitation Process [only Midpoint Treatments] 
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Screen: 75th-Percentile Elicitation Process [only Midpoint Treatments] 

Screen: Bins SCE [only Bins SCE Treatment] 
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Screen: Bins Shift - using a Point Forecast of 5% [only Bins Shift Treatment] 

Screen: Consistency Checks [Only U.S. Survey] 

Question Median: Would you agree that it is approximately equally likely that inflation in 12 

months is higher or lower than [implied median from own answers to midpoint or bin method] %? 

[Agree] 

[Rather higher 

[Rather lower] 

Question Deflation: Would you agree that that the probability of there being deflation over the 

next 12 months is about [implied deflation probability from own answers to midpoint or bin 

method] %? 

[Agree] 

[Rather higher] 

[Rather lower] 
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Screen: Length and Difficulty 

Now, we would like you to answer a few questions regarding your assessment of the survey so far. 

Question Difficulty: How easy or hard was it to answer the questions? Please select one answer. 

[Very difficult] 

[Somewhat difficult] 

[Partly interesting/partly uninteresting] 

[Somewhat easy] 

[Very easy] 

Question Length: How did you find the length of the survey? 

[Far too long] 

[Somewhat too Long] 

[Just right] 

[Somewhat too short] 

[Far too short] 

Screen: Demographics

Gender: 

[Female] 

[Male] 

[Diverse] 

[Prefer not to say] 

Age: 

[Number Field] Years 
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Screen: Income: 

What is the total monthly net income of your household? 

Note: This refers to the total amount, comprising wages, salary, income from self-employment and 

pensions, in each case after deducting taxes and Social Security contributions. In this amount, 

please include any income received through public aid, earnings from rents and leases, housing 

allowance, child benefits, and any other source of income. 

In your opinion, how likely is it that your household’s average monthly net income will change as 

follows over the next twelve months? 

Note: The aim of this question is to determine how likely you think it is that something specific will 

happen in the future. You can rate the likelihood on a scale from 0 to 100, with 0 meaning that an 

event is completely unlikely and 100 meaning that you are absolutely certain it will happen. Use 

values between the two extremes to moderate the strength of your opinion. Please note that your 

answers to the categories have to add up to 100. 

Decrease                   [Number Field] percent chance 

Stay about the same [Number Field] percent chance 

Incease                     [Number Field] percent chance 

Screen: Educational Attainment: 

What is your highest educational attainment? 

[Prefer not to answer] 

[Less than high school diploma] 

[High school diploma] 

[Some college (no degree)] 

[Associates degree occupational] 

[Associates degree academic] 

[Bachelor’s degree] 

[Master’s degree] 

[Professional degree] 

[Doctoral degree] 
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Screen: Household Spending [Only U.K. Survey]: 

If you think back to last month, roughly how much did you spend in GBP on the following items? 

Major purchases (e.g. car, furniture, electrical appliances, etc.) 

[Number Field] 

Essential goods (e.g. food and beverages, non-food items such as cleaning products or similar) 

[Number Field] 

Clothing and footwear 

[Number Field] 

Entertainment/recreation (e.g. restaurant visits, cultural events, gym) 

[Number Field] 

Mobility (e.g. fuel, car loans and running costs, bus and train tickets) 

[Number Field] 

Services (e.g. hairdresser, childcare, medical costs) 

[Number Field] 

Travel, holidays 

[Number Field] 

Housing costs (e.g. rent, mortgage, ancillary costs) 

[Number Field] 

Financial reserves 

[Number Field] 
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Screen: Household Spending Change [Only U.K. Survey]: 

And are you likely to spend more or less on the following items over the coming twelve months 

than in the last year? 

Please indicate: 

1: I plan to spend less. 

2: I plan to spend about the same. 

3: I plan to spend more. 

Please select an answer in each row. 

Major Purchases 

-------- 

Essential Goods 

-------- 

Clothing And Footwear 

-------- 

Entertainment Recreation 

-------- 

Mobility 

-------- 

Services 

-------- 

Travel Holidays 

-------- 

Housing Costs 

-------- 

Financial Reserves 

-------- 
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Screen: Durable Spending [Only U.S. Survey]: 

Now we would like you to answer a few questions on whether it is a good or bad time to make 
some investments. 

1. Is this a good time or a bad time to buy durable goods like electronics, mobile phones, home

appliances?

[Very bad] 

[Bad] 

[Neither good or bad] 

[Good] 

[Very good] 

2. Is this a good time or a bad time to invest in real estate in your city?

[Very bad]

[Bad] 

[Neither good or bad] 

[Good] 

[Very good] 

3. Is this a good time or a bad time to buy a car?

[Very bad]

[Bad] 

[Neither good or bad] 

[Good] 

[Very good] 

Screen: Survey Completed 

Thank you for completing this questionnaire! 

Please click on the link for your completion code. 
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Appendix C. Distribution of Point Prediction, Minimum, Maximum and 
Implied Means

Figure C.1: Histograms of Point Estimate and Minimum/Maximum (U.K. Survey)

Note: Histograms of the distribution of point estimate (all treatments), minimum and maximum value (midpoint 
treatments). All histograms use 2% and 98% winsorized data. 
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Figure C.2: Histograms of Implied Means by Treatment (U.K. Survey)

Note: Histograms of the distribution of implied means for each treatment. All histograms use 2% and 98% winsorized 
data. 
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Figure C.3: Histograms of Point Estimate and Minimum/Maximum (U.S. Survey)

Note: Histograms of the distribution of point estimate (all treatments), minimum and maximum value (midpoint 
treatments). All histograms use 2% and 98% winsorized data. 

21



Figure C.4: Histograms of Implied Means by Treatment (U.S. Survey)

Note: Histograms of the distribution of implied means for each treatment. All histograms use 2% and 98% winsorized 
data. 
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Appendix D. Relative position of point forecast and implied mean to maximum 
and minimum
Figure D.1: Sample Distribution of the Relative Position of Inflation Estimates between the 

Minimum and Maximum (U.S. Survey) 

Notes: The figure displays the sample distribution of the relative position of a respondent’s implied mean or point 
forecast, between her minimum b0 (0) and maximum b1 (1). Blue line displays results for point forecasts, red line 
displays results for implied means. Results only include Midpoint treatments, for which data on minimum and 
maximum is available and at least a single choice was answered. 
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Appendix E. Results for the Engelberg et al. (2009) procedure

Table E.1: Inflation Expectations Across Treatments (Engelberg et al., 2009, procedure)

U.K. Survey (Sep. 2023) U.S. Survey (Nov. 2024)

Midpoint
(N=405)

Bins SCE
(N=200)

Midpoint
(N=2,015)

Bins SCE
(N=2,003)

Implied Mean 6.21 5.03*** 3.99 (5.06) 2.61 (3.07)***

Disagreement 3.65 3.03*** 6.01 (8.08) 2.37 (2.96)***

Uncertainty 1.46 3.34*** 1.30 (1.75) 2.64 (3.00)***

Correlation with Point 0.73 0.53*** 0.75 0.21***

Note: Disagreement refers to the cross-sectional standard deviation of the implied mean inflation expectations (1-year 
ahead). Uncertainty refers to the standard deviation of the respective question format (within-subject). Values for the 
control group for the U.S. survey are reported in parentheses. Following Engelberg et al. (2009) we fit a generalized 
beta distribution to the bin treatments when the respondent assigns positive probabilities to three or more intervals and 
a triangular distribution when the respondent uses one or two intervals. Tests for the equality of moments are based on 
t-test with unequal variance. Tests for the equality of disagreement are based on Levene's test of homogeneity of 
variances. All tests are against the midpoint treatment. Reported are coefficients and t-statistics (in parentheses). ***, 
**, and * denote significance at the 1%, 5%, and 10% level, respectively.
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Appendix F. Density Plots in Bins SCE Format

Figure F.1: Density Plots 

      Panel A: Midpoint 2-Step Midpoint (U.K.)        Panel B: Midpoint Endogenous (U.K.) 

                Panel C: Bins SCE (U.K.)                                Panel D: Bins Shift (U.K.) 

                  Panel E: Midpoint (U.S.)                                  Panel F: Bins SCE (U.S.) 

Notes: The figure illustrates histograms of average densities for 12-month ahead inflation expectations elicited through 
a midpoint method or density forecasts. Panel A and B display results for the midpoint treatments in the U.K. survey, 
Panel C and D display results for the density forecast treatments in the U.K. survey, and Panel E and F display results 
for midpoint and density forecasts in the U.S. survey. 
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Appendix G. Information Treatments and Belief Updating

Figure G.1: Treatment Effects on Household Inflation Expectations 

Notes: The figure shows binscatter plots for the first moment of households’ inflation prediction implied by the 
distributions of forecasts reported by the households. 
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Appendix H. Experimental Design for Laboratory Quality Test

The experiment was designed to benchmark the Midpoint and Bins SCE method against an 

objective underlying distribution instead of benchmarking to subjective beliefs. In the experiment, 

participants sequentially sample 20 numbers from an underlying set of 100 numbers, without 

replacement. The sampled numbers give participants an impression of how the total sample looks, 

like but leaves sufficient uncertainty to generate variation in subjective beliefs. We use an abstract 

framing without referring to inflation or other macroeconomic variables. After the sampling, 

participants report their full distribution of beliefs about another draw from the full distribution of 

100 numbers (of which they have seen 20). To elicit the full distribution of beliefs, we use either 

the Midpoint Endogenous or the Bins SCE method. 

We use two different underlying distributions in a between-subjects design. Figure F.1 

contains a histogram of both distributions. The first distribution is symmetric with a mean of 3.00 

and a standard deviation of 3.71. The second distribution is right-skewed with a mean of 3.02, a 

standard deviation of 3.93, and a skewness of 0.76. The mean and standard deviation was chosen 

to investigate distributions that are similar to the implied means and uncertainty commonly 

observed in surveys of consumer inflation expectations. At the same time, the distributions contain 

relevant differences. Most notably, both distributions contain significant probability mass for 

observing negative outcomes (21% and 26%, for the symmetric and skewed distribution, 

respectively). In contrast, inflation rates in most developed countries contain almost no probability 

mass for deflation. 

Our quality criterion is how well participants’ expectations reflect the true underlying 

distribution. In particular, we assess how well expectations match the mean, standard deviation 

(uncertainty), and the implied probability for observing negative outcomes (similar to deflation 

expectations in inflation surveys). To this end, for each participant, we compute the difference 

between their implied mean, uncertainty, and probability of a negative number and the respective 

counterparts from the underlying true distribution. 

The survey was distributed via the platform Prolific (using a stratified sample of the U.K. 

population) and computerized using oTree (Chen et al., 2016). A total of 610 subjects were 

recruited that are evenly distributed across the four conditions (2 distributions and 2 elicitations 

methods). The study too about 5 minutes for which subjects earned a flat payment of £1.5. 
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Figure H.1. Distributions used in the Experiment 

Note: This figure displays the two distributions used in the experiment. The upper distribution is symmetric with a 
mean of 3.00 and a standard deviation of 3.71. The lower distribution is right-skewed with a mean of 3.02, a standard 
deviation of 3.93, and a skewness of 0.76. Both distributions contain 100 numbers from which subjects sample 20. 
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