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Summary

Understand price rigidity

Characterize sales and explore its role in price flexibility

Relate sales and retail price changes with unemployment and

other macroeconomic variables

Dataset: + 2.5 million observations
1 +20,0000 retail product prices
2 Weekly basis
3 Macroeconomic data
4 From 2014 to now
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Structure

1 Motivation

2 Literature review

3 Data

4 PCA

5 Forthcoming
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Why retail data?

Price forecasting, e.g.: fruits and vegetables

Study price flexibility → PM models and analysis

Possibility to manage and process big databases with a panel structure

Why sales?

Mechanism of price rigidity

Correlation with local business cycle

Why Uruguay?

Small and open country

Rich dataset to exploit
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Literature review
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Literature review
Nakamura and Steinsson (2006). Five facts about prices: a reevaluation

of menu cost models.

Nakamura and Steinsson (2013). Informational rigidities and the

stickiness of temporary sales.

Eichenbaum and Jaimovich (2011). Reference prices, costs and nominal

rigidities.

Coibion, Gorodichenko and Hee Hong (2013). The cyclicality of sales,

regular and effective prices: business cycle and policy implications.

I Gagnon, López-Salido, Sockin (2017). Comment.

Glandon (2018). Sales and the (mis)measurement of price level

fluctuations.
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Data description
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Data
Retail prices: weekly from August 2014 to now (October 2019)

I Classification by sectors :

1 Drinks
2 Alcoholic drinks
3 Food (sample)

4 Fruit and vegetables
5 Tobacco
6 Personal care

7 Other (stationery,

pet food, toys, etc.)

I Dummy variable for sales (1 on sale, 0 normal price).
I Currency (Uruguayan pesos)

Macrodata: monthly from May 2013 to September 2019

I Cpi index
I Employment rate
I Unemployment rate
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Data
Data cleaning for the PCA

I Few constant prices were removed
I Missing values were filled by assuming the last previous observation
I Few multiple price cases, where a product reported multiple prices in

the same week, we took the minimum price observated

Softwares: MATLAB + R
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How many products changed its price?

Source: Banco Central del Uruguay from supermarket data
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Price reductions and sales

Source: Banco Central del Uruguay from supermarket data
Borraz, Livan, Picardo, Rodŕıguez Price rigidity & microeconomic data 11 / 27



Seasonality of price changes and sales

Source: Banco Central del Uruguay from supermarket data
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Product sectors

Source: Banco Central del Uruguay from supermarket data
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Price variation: all sectors

Source: Banco Central del Uruguay from supermarket data
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Price variation: retail data vs. official CPI

Source: Banco Central del Uruguay from supermarket data and National Institute of Statistics
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Price variation: food and drinks

Source: Banco Central del Uruguay from supermarket data and National Institute of Statistics
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Price change probability

Source: Banco Central del Uruguay from supermarket data
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Price change probability: upward

Source: Banco Central del Uruguay from supermarket data
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Price change probability: downward

Source: Banco Central del Uruguay from supermarket data
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Duration

Duration in weeks = −1
1−log(prob(price change))

Source: Banco Central del Uruguay from supermarket data
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Duration by quantiles

Source: Banco Central del Uruguay from supermarket data
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Unemployment variation, price reduction and sales

Source: Banco Central del Uruguay from supermarket data and National Institute of Statistics
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Principal Component
Analysis
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Data and PCs

• January - October 2019 (41 weeks) 
• Sectors:  

 Drinks  
 Alc. drinks                                                               
 Food                                                                 
 Fruit                                                                 
 Other                                                                 
 Personal                                                                 

N = 608;�1/N = 53.6%;�2/N = 12.5%
<latexit sha1_base64="+LyQBkDQ5yPkvWNtlsMpQSlmYfc=">AAACHnicbZDLSsNAFIYnXmu9VV26GWwLrmISaS2IUHTjSirYCzSlTCaTdujkwsxEKKFP4sZXceNCEcGVvo2TtKC2/jDw851zOHN+J2JUSMP40paWV1bX1nMb+c2t7Z3dwt5+S4Qxx6SJQxbyjoMEYTQgTUklI52IE+Q7jLSd0VVab98TLmgY3MlxRHo+GgTUoxhJhfqFSukGXsCqUTuHNlNjLuqbJymqnOpVu/xDrYyall6xy6V+oWjoRia4aMyZKYKZGv3Ch+2GOPZJIDFDQnRNI5K9BHFJMSOTvB0LEiE8QgPSVTZAPhG9JDtvAsuKuNALuXqBhBn9PZEgX4ix76hOH8mhmK+l8L9aN5ZerZfQIIolCfB0kRczKEOYZgVdygmWbKwMwpyqv0I8RBxhqRLNqxDM+ZMXTcvSTUM3b61i/XIWRw4cgiNwDExwBurgGjRAE2DwAJ7AC3jVHrVn7U17n7YuabOZA/BH2uc3HtOcRQ==</latexit><latexit sha1_base64="+LyQBkDQ5yPkvWNtlsMpQSlmYfc=">AAACHnicbZDLSsNAFIYnXmu9VV26GWwLrmISaS2IUHTjSirYCzSlTCaTdujkwsxEKKFP4sZXceNCEcGVvo2TtKC2/jDw851zOHN+J2JUSMP40paWV1bX1nMb+c2t7Z3dwt5+S4Qxx6SJQxbyjoMEYTQgTUklI52IE+Q7jLSd0VVab98TLmgY3MlxRHo+GgTUoxhJhfqFSukGXsCqUTuHNlNjLuqbJymqnOpVu/xDrYyall6xy6V+oWjoRia4aMyZKYKZGv3Ch+2GOPZJIDFDQnRNI5K9BHFJMSOTvB0LEiE8QgPSVTZAPhG9JDtvAsuKuNALuXqBhBn9PZEgX4ix76hOH8mhmK+l8L9aN5ZerZfQIIolCfB0kRczKEOYZgVdygmWbKwMwpyqv0I8RBxhqRLNqxDM+ZMXTcvSTUM3b61i/XIWRw4cgiNwDExwBurgGjRAE2DwAJ7AC3jVHrVn7U17n7YuabOZA/BH2uc3HtOcRQ==</latexit><latexit sha1_base64="+LyQBkDQ5yPkvWNtlsMpQSlmYfc=">AAACHnicbZDLSsNAFIYnXmu9VV26GWwLrmISaS2IUHTjSirYCzSlTCaTdujkwsxEKKFP4sZXceNCEcGVvo2TtKC2/jDw851zOHN+J2JUSMP40paWV1bX1nMb+c2t7Z3dwt5+S4Qxx6SJQxbyjoMEYTQgTUklI52IE+Q7jLSd0VVab98TLmgY3MlxRHo+GgTUoxhJhfqFSukGXsCqUTuHNlNjLuqbJymqnOpVu/xDrYyall6xy6V+oWjoRia4aMyZKYKZGv3Ch+2GOPZJIDFDQnRNI5K9BHFJMSOTvB0LEiE8QgPSVTZAPhG9JDtvAsuKuNALuXqBhBn9PZEgX4ix76hOH8mhmK+l8L9aN5ZerZfQIIolCfB0kRczKEOYZgVdygmWbKwMwpyqv0I8RBxhqRLNqxDM+ZMXTcvSTUM3b61i/XIWRw4cgiNwDExwBurgGjRAE2DwAJ7AC3jVHrVn7U17n7YuabOZA/BH2uc3HtOcRQ==</latexit><latexit sha1_base64="+LyQBkDQ5yPkvWNtlsMpQSlmYfc=">AAACHnicbZDLSsNAFIYnXmu9VV26GWwLrmISaS2IUHTjSirYCzSlTCaTdujkwsxEKKFP4sZXceNCEcGVvo2TtKC2/jDw851zOHN+J2JUSMP40paWV1bX1nMb+c2t7Z3dwt5+S4Qxx6SJQxbyjoMEYTQgTUklI52IE+Q7jLSd0VVab98TLmgY3MlxRHo+GgTUoxhJhfqFSukGXsCqUTuHNlNjLuqbJymqnOpVu/xDrYyall6xy6V+oWjoRia4aMyZKYKZGv3Ch+2GOPZJIDFDQnRNI5K9BHFJMSOTvB0LEiE8QgPSVTZAPhG9JDtvAsuKuNALuXqBhBn9PZEgX4ix76hOH8mhmK+l8L9aN5ZerZfQIIolCfB0kRczKEOYZgVdygmWbKwMwpyqv0I8RBxhqRLNqxDM+ZMXTcvSTUM3b61i/XIWRw4cgiNwDExwBurgGjRAE2DwAJ7AC3jVHrVn7U17n7YuabOZA/BH2uc3HtOcRQ==</latexit>

N = 896;�1/N = 49.4%;�2/N = 10.7%
<latexit sha1_base64="XSeiyxU7kWT08rvClJ9AKZE1wKM=">AAACHnicbZDLSsNAFIYnXmu9RV26GWwLrmJSqm0RoejGlVSwF2hKmEyn7dDJhZmJUEKfxI2v4saFIoIrfRsnbUBt/WHg5zvncOb8bsiokKb5pS0tr6yurWc2sptb2zu7+t5+UwQRx6SBAxbwtosEYdQnDUklI+2QE+S5jLTc0VVSb90TLmjg38lxSLoeGvi0TzGSCjn6af4GXsBK9ewc2kyN9ZBjnSSoVDVKduGHFqfUMo2yXcg7es40zKngorFSkwOp6o7+YfcCHHnEl5ghITqWGcpujLikmJFJ1o4ECREeoQHpKOsjj4huPD1vAguK9GA/4Or5Ek7p74kYeUKMPVd1ekgOxXwtgf/VOpHsV7ox9cNIEh/PFvUjBmUAk6xgj3KCJRsrgzCn6q8QDxFHWKpEsyoEa/7kRdMsGio067aYq12mcWTAITgCx8ACZVAD16AOGgCDB/AEXsCr9qg9a2/a+6x1SUtnDsAfaZ/fMvWcUQ==</latexit><latexit sha1_base64="XSeiyxU7kWT08rvClJ9AKZE1wKM=">AAACHnicbZDLSsNAFIYnXmu9RV26GWwLrmJSqm0RoejGlVSwF2hKmEyn7dDJhZmJUEKfxI2v4saFIoIrfRsnbUBt/WHg5zvncOb8bsiokKb5pS0tr6yurWc2sptb2zu7+t5+UwQRx6SBAxbwtosEYdQnDUklI+2QE+S5jLTc0VVSb90TLmjg38lxSLoeGvi0TzGSCjn6af4GXsBK9ewc2kyN9ZBjnSSoVDVKduGHFqfUMo2yXcg7es40zKngorFSkwOp6o7+YfcCHHnEl5ghITqWGcpujLikmJFJ1o4ECREeoQHpKOsjj4huPD1vAguK9GA/4Or5Ek7p74kYeUKMPVd1ekgOxXwtgf/VOpHsV7ox9cNIEh/PFvUjBmUAk6xgj3KCJRsrgzCn6q8QDxFHWKpEsyoEa/7kRdMsGio067aYq12mcWTAITgCx8ACZVAD16AOGgCDB/AEXsCr9qg9a2/a+6x1SUtnDsAfaZ/fMvWcUQ==</latexit><latexit sha1_base64="XSeiyxU7kWT08rvClJ9AKZE1wKM=">AAACHnicbZDLSsNAFIYnXmu9RV26GWwLrmJSqm0RoejGlVSwF2hKmEyn7dDJhZmJUEKfxI2v4saFIoIrfRsnbUBt/WHg5zvncOb8bsiokKb5pS0tr6yurWc2sptb2zu7+t5+UwQRx6SBAxbwtosEYdQnDUklI+2QE+S5jLTc0VVSb90TLmjg38lxSLoeGvi0TzGSCjn6af4GXsBK9ewc2kyN9ZBjnSSoVDVKduGHFqfUMo2yXcg7es40zKngorFSkwOp6o7+YfcCHHnEl5ghITqWGcpujLikmJFJ1o4ECREeoQHpKOsjj4huPD1vAguK9GA/4Or5Ek7p74kYeUKMPVd1ekgOxXwtgf/VOpHsV7ox9cNIEh/PFvUjBmUAk6xgj3KCJRsrgzCn6q8QDxFHWKpEsyoEa/7kRdMsGio067aYq12mcWTAITgCx8ACZVAD16AOGgCDB/AEXsCr9qg9a2/a+6x1SUtnDsAfaZ/fMvWcUQ==</latexit><latexit sha1_base64="XSeiyxU7kWT08rvClJ9AKZE1wKM=">AAACHnicbZDLSsNAFIYnXmu9RV26GWwLrmJSqm0RoejGlVSwF2hKmEyn7dDJhZmJUEKfxI2v4saFIoIrfRsnbUBt/WHg5zvncOb8bsiokKb5pS0tr6yurWc2sptb2zu7+t5+UwQRx6SBAxbwtosEYdQnDUklI+2QE+S5jLTc0VVSb90TLmjg38lxSLoeGvi0TzGSCjn6af4GXsBK9ewc2kyN9ZBjnSSoVDVKduGHFqfUMo2yXcg7es40zKngorFSkwOp6o7+YfcCHHnEl5ghITqWGcpujLikmJFJ1o4ECREeoQHpKOsjj4huPD1vAguK9GA/4Or5Ek7p74kYeUKMPVd1ekgOxXwtgf/VOpHsV7ox9cNIEh/PFvUjBmUAk6xgj3KCJRsrgzCn6q8QDxFHWKpEsyoEa/7kRdMsGio067aYq12mcWTAITgCx8ACZVAD16AOGgCDB/AEXsCr9qg9a2/a+6x1SUtnDsAfaZ/fMvWcUQ==</latexit>

N = 140;�1/N = 38.1%;�2/N = 16.9%
<latexit sha1_base64="9xSkPgE/UKIkA+U8V8VI2ahOO0M=">AAACHnicbZDLSgMxFIYzXmu9VV26CbYFV+Ok3ioiFN24kgr2Ap1SMplMG5q5kGSEUvokbnwVNy4UEVzp25iZFtTWHwI/3zmHk/M7EWdSWdaXMTe/sLi0nFnJrq6tb2zmtrbrMowFoTUS8lA0HSwpZwGtKaY4bUaCYt/htOH0r5J6454KycLgTg0i2vZxN2AeI1hp1MkdF27gBURH1jm0uR5zcQcdJOiwbCK7+ENLKUUn5pldLHRyecu0UsFZgyYmDyaqdnIfthuS2KeBIhxL2UJWpNpDLBQjnI6ydixphEkfd2lL2wD7VLaH6XkjWNTEhV4o9AsUTOnviSH2pRz4ju70serJ6VoC/6u1YuWV20MWRLGiARkv8mIOVQiTrKDLBCWKD7TBRDD9V0h6WGCidKJZHQKaPnnW1Esmskx0W8pXLidxZMAu2AP7AIFTUAHXoApqgIAH8ARewKvxaDwbb8b7uHXOmMzsgD8yPr8BGJ6cQg==</latexit><latexit sha1_base64="9xSkPgE/UKIkA+U8V8VI2ahOO0M=">AAACHnicbZDLSgMxFIYzXmu9VV26CbYFV+Ok3ioiFN24kgr2Ap1SMplMG5q5kGSEUvokbnwVNy4UEVzp25iZFtTWHwI/3zmHk/M7EWdSWdaXMTe/sLi0nFnJrq6tb2zmtrbrMowFoTUS8lA0HSwpZwGtKaY4bUaCYt/htOH0r5J6454KycLgTg0i2vZxN2AeI1hp1MkdF27gBURH1jm0uR5zcQcdJOiwbCK7+ENLKUUn5pldLHRyecu0UsFZgyYmDyaqdnIfthuS2KeBIhxL2UJWpNpDLBQjnI6ydixphEkfd2lL2wD7VLaH6XkjWNTEhV4o9AsUTOnviSH2pRz4ju70serJ6VoC/6u1YuWV20MWRLGiARkv8mIOVQiTrKDLBCWKD7TBRDD9V0h6WGCidKJZHQKaPnnW1Esmskx0W8pXLidxZMAu2AP7AIFTUAHXoApqgIAH8ARewKvxaDwbb8b7uHXOmMzsgD8yPr8BGJ6cQg==</latexit><latexit sha1_base64="9xSkPgE/UKIkA+U8V8VI2ahOO0M=">AAACHnicbZDLSgMxFIYzXmu9VV26CbYFV+Ok3ioiFN24kgr2Ap1SMplMG5q5kGSEUvokbnwVNy4UEVzp25iZFtTWHwI/3zmHk/M7EWdSWdaXMTe/sLi0nFnJrq6tb2zmtrbrMowFoTUS8lA0HSwpZwGtKaY4bUaCYt/htOH0r5J6454KycLgTg0i2vZxN2AeI1hp1MkdF27gBURH1jm0uR5zcQcdJOiwbCK7+ENLKUUn5pldLHRyecu0UsFZgyYmDyaqdnIfthuS2KeBIhxL2UJWpNpDLBQjnI6ydixphEkfd2lL2wD7VLaH6XkjWNTEhV4o9AsUTOnviSH2pRz4ju70serJ6VoC/6u1YuWV20MWRLGiARkv8mIOVQiTrKDLBCWKD7TBRDD9V0h6WGCidKJZHQKaPnnW1Esmskx0W8pXLidxZMAu2AP7AIFTUAHXoApqgIAH8ARewKvxaDwbb8b7uHXOmMzsgD8yPr8BGJ6cQg==</latexit><latexit sha1_base64="9xSkPgE/UKIkA+U8V8VI2ahOO0M=">AAACHnicbZDLSgMxFIYzXmu9VV26CbYFV+Ok3ioiFN24kgr2Ap1SMplMG5q5kGSEUvokbnwVNy4UEVzp25iZFtTWHwI/3zmHk/M7EWdSWdaXMTe/sLi0nFnJrq6tb2zmtrbrMowFoTUS8lA0HSwpZwGtKaY4bUaCYt/htOH0r5J6454KycLgTg0i2vZxN2AeI1hp1MkdF27gBURH1jm0uR5zcQcdJOiwbCK7+ENLKUUn5pldLHRyecu0UsFZgyYmDyaqdnIfthuS2KeBIhxL2UJWpNpDLBQjnI6ydixphEkfd2lL2wD7VLaH6XkjWNTEhV4o9AsUTOnviSH2pRz4ju70serJ6VoC/6u1YuWV20MWRLGiARkv8mIOVQiTrKDLBCWKD7TBRDD9V0h6WGCidKJZHQKaPnnW1Esmskx0W8pXLidxZMAu2AP7AIFTUAHXoApqgIAH8ARewKvxaDwbb8b7uHXOmMzsgD8yPr8BGJ6cQg==</latexit>

N = 317;�1/N = 61.0%;�2/N = 12.8%
<latexit sha1_base64="rIiQklDZALMpuzVr7Q7a30i07T8=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAtuBonFW1BhKIbV1LBXqAzDJk0bUMzF5KMUIY+iRtfxY0LRQRX+jam7YDa+kPg5zvncHJ+L+JMKsv6MjJLyyura9n13Mbm1vZOfnevKcNYENogIQ9F28OSchbQhmKK03YkKPY9Tlve8GpSb91TIVkY3KlRRB0f9wPWYwQrjdz8afEGXsATVDmHNtdjXeyi4wk6Q6Zll35oeUpR2azapaKbL1imNRVcNCg1BZCq7uY/7G5IYp8GinAsZQdZkXISLBQjnI5zdixphMkQ92lH2wD7VDrJ9LwxLGnShb1Q6BcoOKW/JxLsSznyPd3pYzWQ87UJ/K/WiVWv6iQsiGJFAzJb1Is5VCGcZAW7TFCi+EgbTATTf4VkgAUmSiea0yGg+ZMXTbNsIstEt+VC7TKNIwsOwCE4AghUQA1cgzpoAAIewBN4Aa/Go/FsvBnvs9aMkc7sgz8yPr8BEwScPg==</latexit><latexit sha1_base64="rIiQklDZALMpuzVr7Q7a30i07T8=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAtuBonFW1BhKIbV1LBXqAzDJk0bUMzF5KMUIY+iRtfxY0LRQRX+jam7YDa+kPg5zvncHJ+L+JMKsv6MjJLyyura9n13Mbm1vZOfnevKcNYENogIQ9F28OSchbQhmKK03YkKPY9Tlve8GpSb91TIVkY3KlRRB0f9wPWYwQrjdz8afEGXsATVDmHNtdjXeyi4wk6Q6Zll35oeUpR2azapaKbL1imNRVcNCg1BZCq7uY/7G5IYp8GinAsZQdZkXISLBQjnI5zdixphMkQ92lH2wD7VDrJ9LwxLGnShb1Q6BcoOKW/JxLsSznyPd3pYzWQ87UJ/K/WiVWv6iQsiGJFAzJb1Is5VCGcZAW7TFCi+EgbTATTf4VkgAUmSiea0yGg+ZMXTbNsIstEt+VC7TKNIwsOwCE4AghUQA1cgzpoAAIewBN4Aa/Go/FsvBnvs9aMkc7sgz8yPr8BEwScPg==</latexit><latexit sha1_base64="rIiQklDZALMpuzVr7Q7a30i07T8=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAtuBonFW1BhKIbV1LBXqAzDJk0bUMzF5KMUIY+iRtfxY0LRQRX+jam7YDa+kPg5zvncHJ+L+JMKsv6MjJLyyura9n13Mbm1vZOfnevKcNYENogIQ9F28OSchbQhmKK03YkKPY9Tlve8GpSb91TIVkY3KlRRB0f9wPWYwQrjdz8afEGXsATVDmHNtdjXeyi4wk6Q6Zll35oeUpR2azapaKbL1imNRVcNCg1BZCq7uY/7G5IYp8GinAsZQdZkXISLBQjnI5zdixphMkQ92lH2wD7VDrJ9LwxLGnShb1Q6BcoOKW/JxLsSznyPd3pYzWQ87UJ/K/WiVWv6iQsiGJFAzJb1Is5VCGcZAW7TFCi+EgbTATTf4VkgAUmSiea0yGg+ZMXTbNsIstEt+VC7TKNIwsOwCE4AghUQA1cgzpoAAIewBN4Aa/Go/FsvBnvs9aMkc7sgz8yPr8BEwScPg==</latexit><latexit sha1_base64="rIiQklDZALMpuzVr7Q7a30i07T8=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAtuBonFW1BhKIbV1LBXqAzDJk0bUMzF5KMUIY+iRtfxY0LRQRX+jam7YDa+kPg5zvncHJ+L+JMKsv6MjJLyyura9n13Mbm1vZOfnevKcNYENogIQ9F28OSchbQhmKK03YkKPY9Tlve8GpSb91TIVkY3KlRRB0f9wPWYwQrjdz8afEGXsATVDmHNtdjXeyi4wk6Q6Zll35oeUpR2azapaKbL1imNRVcNCg1BZCq7uY/7G5IYp8GinAsZQdZkXISLBQjnI5zdixphMkQ92lH2wD7VDrJ9LwxLGnShb1Q6BcoOKW/JxLsSznyPd3pYzWQ87UJ/K/WiVWv6iQsiGJFAzJb1Is5VCGcZAW7TFCi+EgbTATTf4VkgAUmSiea0yGg+ZMXTbNsIstEt+VC7TKNIwsOwCE4AghUQA1cgzpoAAIewBN4Aa/Go/FsvBnvs9aMkc7sgz8yPr8BEwScPg==</latexit>
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1st and 2nd PCs



PCs and employment



Correlations
• Highest correlation and significance is achieved between employment and PCs 

in 2nd week of the following month (especially with 2nd PC) 
 
 

 
 
 
 
 
 

• Much lower correlation and significance in the case of unemployment

1st PC 2nd PC

Drinks 0.74⇤ 0.17
Alc. drinks 0.69⇤ 0.60⇤

Food 0.64⇤ 0.92⇤⇤⇤

Fruit & veg. 0.67⇤ 0.82⇤⇤

Other 0.60⇤ 0.79⇤

Personal care 0.75⇤ 0.75⇤⇤
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• Granger causality (at 5% significance level, 1 time lag) of PCs by employment 
 
 

 
 
 
 
 
 

Granger causality

1st PC 2nd PC

Drinks ⇥ ⇥
Alc. drinks X ⇥

Food X X
Fruit & veg. ⇥ ⇥

Other ⇥ ⇥
Personal care ⇥ ⇥
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1st eigenvectors

In 4 out of 5 cases 
there is a clear 

interpretation of 1st 
PC as a source of 
positive correlation 
between products, 

driven by 
employment (“sector 

mode” / 
“employment mode”)



2nd eigenvectors

Roughly 50-50 
splits in 4 out of 5 
sectors: possible 
interpretation as a 
source of negative 

correlation 
between groups of 
products w.r.t. 1st 

PC (different 
responses w.r.t. 

changes in 
employment)



(Very preliminary) Conclusions

• All sectors share a common correlation structure as revealed by PCA 

• 1st PC: “employment mode” 

• 2nd PC: correlations with respect to employment mode, describing different 
product sensitivity 

• Some causality (especially in the case of food) 
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Forthcoming

PCA with all the data

More MACRO variables

More MICRO variables

Seasonality

Price forecasting

I Nowcasting
I Martingale prediction market methodology
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