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Abstract

The Central Bank of Chile provides the public with an extensive statistical database of
economic time series where users can find all statistics published by the bank and
other relevant data produced by different institutions. bcchapi is a Python library that
offers an interface to the official API, making it easier for developers and analysts to
automate the data retrieval process in a standardized and simple way. The main ob-
jects of the package aim to deliver the data in a ready-to-use format, taking into
account the various modifications that a user may need. Furthermore, a set of tools
are provided to allow manipulation of the query mechanism so that advanced pro-
grammers may also incorporate the library into their projects.

Keywords: Data access, time series, open source.
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Introduction

The Statistical Database (SDB) of the Central Bank of Chile consists of more than
22,000 economic time series organized in tables and thematic chapters. It is one of
the official channels of the institution to publish the statistics it produces, such as
gross domestic product, the balance of payments and monetary policy rates, but data
from various sources can also be found, like sectorial indicators, inflation and unem-
ployment rates. Most of the series have a monthly frequency, but annual, quarterly,
and daily series are also available. The SDB has tools to manipulate, visualize and
export data, as well as the functionality to register an account to create new tables
and save favourite series. In this way the SDB is a valuable asset for researchers and
policy makers, allowing easy and direct access to a centralized economic data portal.

The SDB API? allows the user to extract the same data available on the website in a
machine-friendly format. Two query methods are available: to obtain updated series
data in real time, and to review the series available at the moment. To access this
application the user is required to be registered in the SDB to activate their credentials
as tokens for the API requests. This is a one-time procedure which, after accepting
the terms of use, guarantees access to the service indefinitely and free of charge.

All the applications mentioned above are part of the Central Bank of Chile's sta-
tistics dissemination strategy. In addition to this, there are official reports, social me-
dia accounts, blogs, bulletins, mobile applications, among others. The joint objective
of all these platforms is to facilitate the arrival of statistical products to different au-
diences. In the same vein, bechapi is a free and open source Python library that pro-
vides an interface to the SDB API through functions and methods that deliver the
results in a ready-to-use format. The main objective of the library is to facilitate the
connection to the service in a simple and standardized way, but it also allows the
transformation and manipulation of data using the pandas (McKinney, 2010) infra-
structure. Python is a high-level programming language with a community that has
grown significantly over the last years. It has been a preferred choice in areas such as
machine learning and data science (Raschka, Patterson, & Nolet, 2020) where exten-
sive data availability is required. Other disciplines such as econometrics have also be-
gun to incorporate this language in their research (Bilina & Lawford, 2012).

The possibility of including the process of obtaining the input data in a code file
facilitates the reproducibility of the models, since data origin and pre-processing can
be explicitly described (Gundersen, 2021) and its execution yields the same results
regardless of the machine that runs it. Additionally, the structure of the library is ar-
ranged so that developers can integrate the API into their Python applications re-
gardless of the tools they use. These functionalities can also be used by institutions
interested in model transparency, such as central banks (Araujo, 2024), simplifying
the documentation of the data collection process in the models they share with the
public. It is important to emphasise that bcchapi's support for the readability and
replicability of a model is not a substitute for the use of good practice when program-
ming, but a complement.

2 The API documentation, along with examples, the activation system, terms of use and a list of available
series can be found on its official website: https://si3.bcentral.cl/Siete/en/Siete/API
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The library is available in the Python Package Index (PyPl) and needs two de-
pendencies: pandas and requests. The last available version can be easily installed
using the pip command:

pip install --upgrade bcchapi

The rest of the document shows the Python examples as monospaced text par-
agraphs. The three greater-than signs (>>>) at the start of each line means it is a
prompt for executable code. Otherwise, it is a printed result. The following section
describes the main bcchapi objects with examples on how to search and retrieve data,
as well as showing the different data manipulation options. The Next section shows
how to use the API objects to extend the possible functionalities. The final section
concludes.

Using bcchapi

To illustrate the options provided by bcchapi to obtain data, series of the Chilean
Residential Property Prices Index, (RPPI) of the Central Bank of Chile (Balsa & Vasquez,
2023) are searched and requested. The RPPI follows the behaviour of urban housing
prices in the Chilean market. The index can be found in the SDB together with its
breakdowns by type of property and geographical zone. This is a total of 19 quarterly
series with observations since 2002.

After creating an account in the SDB and activating the API credentials, the user
can start using the library. The main object of the package is Stat and to be initialized
the credentials must be included as arguments:

>>> import bcchapi
>>> stat = bcchapi.Stat("user@example.com", "password")

If for security reasons the user does not wish to include his credentials in the
code itself, it is possible to call an external text file containing the account in the first
line and the password in the second line. The following code is equally valid as the
previous one:

>>> import bcchapi
>>> stat = bcchapi.Stat(file="file.txt")

In the probable case that the user does not know the code of the series to be
consulted, the Stat object contains the browse method to review the different series
according to their name. The result is a pandas Data Frame, with the name, code and
metadata of the series found, along with the frequency, date of creation and last up-
date.

>>> stat.browse("RRPI, base year 2008")[["seriesId", "englishTitle"]]
seriesId englishTitle
FO34.IPVCNEW.FLU.BCCH.2008.0.T New Houses RPPI, base year 2008
F@34.IPVCUSED.FLU.BCCH.2008. Used Houses RPPI, base year 2008
FO34.IPVDNEW.FLU.BCCH.2008. New Apartments RPPI, base year 2008
FO34.IPVDUSED.FLU.BCCH.2008. Used Apartments RPPI, base year 2008
FO34.IPVNEW.FLU.BCCH.2008. New RPPI, base year 2008
F@34.IPVUSED.FLU.BCCH.2008. Used RPPI, base year 2008

uphwNnNEO®
OO O ®
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The first parameter of the method can be any type of string and accepts regular
expressions for complex searches. Additional arguments are spanish (boolean,
False by default) to search on Spanish names instead of English, and cache (boolean,
True by default) to use previously queried data if it exists. Also, the resulting Data
Frame already contains the dates formatted for filtering and sorting as needed by the
user.

Having found the series to be queried, the table method allows the creation of
a table with the specifications required by the user, equivalent to the functionalities
of the SDB tables. The most direct and simple data extraction query is presented be-
low for the general RPPI:

>>> stat.table("F@34.IPV.FLU.BCCH.2008.0.T")
FO34.IPV.FLU.BCCH.2008.0.T

2002-01-01 79.819860
2002-04-01 82.868177
2002-07-01 83.698377
2002-10-01 83.196206
2003-01-01 82.737826
2022-10-01 207.904201
2023-01-01 206.128934
2023-04-01 209.207870
2023-07-01 214.702977
2023-10-01 216.197511

[88 rows x 1 columns]

Any iterable object can be included in the first parameter as a sequence of series.
For ease of reading, the second argument (names) is used to rename columns in the
final Data Frame. In the following example, RPPI series of new and used households
are requested:

>>> stat.table(
>>> ["FO34.IPVNEW.FLU.BCCH.2008.0.T", "F@34.IPVUSED.FLU.BCCH.2008.0.T"],
>>>  names=["NEW", "USED"]
>>> )
NEW USED
2002-01-01 74.369865 86.456022
2002-04-01 77.466766 89.466483
2002-07-01 78.574419 89.986566
2002-10-01 77.896892 89.680522
2003-01-01 78.639495 87.856824

2022-10-01 202.908282 221.927034
2023-01-01 200.830102 219.881758
2023-04-01 201.759438 225.095925
2023-07-01 207.270524 230.811105
2023-10-01 209.709356 231.489393

[88 rows x 2 columns]

The first parameter of the function can also be a dictionary, where its key is the
desired name, and the associated value is the series to query. In addition, the start
and end arguments define time limits of the table. These dates can be text strings in
"YYYY-MM-DD" format or date objects that has the strftime method available.
>>> series = {

>>> "NEW": "F@34.IPVNEW.FLU.BCCH.2008.0.T"
>>> "USED": "FO34.IPVUSED.FLU.BCCH.2008.0.T"
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>>> }
>>>
>>> stat.table(
>>> series,
>>> first="2010-01-01"
>>> last="2019-12-31"
>>> )

NEW USED
2010-01-01 101.575202 110.822143
2010-04-01 102.123649 118.690864
2010-07-01 101.918715 119.599060
2010-10-01  99.950539 123.707302
2011-01-01 103.341884 124.585955

2018-10-01 176.493581 214.787282
2019-01-01 176.474774 217.546302
2019-04-01 174.332188 218.053320
2019-07-01 1860.650763 225.175379
2019-10-01 180.998875 230.384470

[40 rows x 2 columns]

The variation argument allows the calculation of fractional differences with re-
spect to previous periods. If an integer is used, it is assumed to be the number of
months to be considered.? For example, the number 12 is equivalent to calculating
the year-on-year variation. Note in the following code that the table method per-
forms the query and then calculates the variations, so the first observations will be
filled with NaN.
>>> stat.table(
>>> series,
>>> first="2010-01-01"

>>> last="2019-12-31",
>>> variation=12

>>> )

NEW USED
2010-01-01 NaN NaN
2010-04-01 NaN NaN
2010-07-01 NaN NaN
2010-10-01 NaN NaN

2011-01-01 0.017393 0.124197
2018-10-01 .055570 .090198

0 0
2019-01-01 ©.071809 ©0.077099
2019-04-01 0.032073 0.067821
2019-07-01 0.042941 0.062367
2019-10-01 0.025527 0.072617

[40 rows x 2 columns]

To aggregate the series in a different frequency, the parameters frequency and
observed define the temporality and aggregation function respectively. Within fre-
quency, the values “A" for annual, “Q" for quarterly, “M" for monthly and “W" for
weekly are accepted. By default, dates are grouped with respect to the last day of the
period. If the first day is needed instead, an “S” (for start) after the frequency acronym
can be added. That is: “AS”", “QS" and "MS". To change the frequency, it is mandatory

3 In case a different interval is required, such as bi-weekly or semi-annual evolution, the parameter also
accepts DateOffset pandas objects.
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to define the observed parameter, otherwise it will raise a ValueError. Here the user
must enter a text string referring to a Data Frame method or directly input generic or
anonymous functions. The observed argument can also receive a dictionary to use
different functions for each series.

>>> stat.table(
>>> series,
>>> first="2010-01-01"
>>> last="2019-12-31",
>>>  variation=12,
>>>  frequency="A",

>>> observed="1last"

>>> )

2010-12-31
2011-12-31
2012-12-31
2013-12-31
2014-12-31
2015-12-31
2016-12-31
2017-12-31
2018-12-31
2019-12-31

OO0

NEW
NaN

.141361
.093145
.031338
.099993
.101787
.007428
.064764
.055570
.025527

USED
NaN
.066650
.069691
.094581
.083904
.075774
.008232
.084694
.090198
.072617

OO0 OO0

The resulting Data Frame is ready to use. Any pandas method can be employed
in it to further manipulate the series, both data and dates. Additional libraries allow
direct use of this object, such as statsmodels (Seabold & Perktold, 2010) for econo-
metric analysis, or Matplotlib (Hunter, 2007) for plotting. The following code con-
cludes the RPPI examples with a line chart displayed in Figure 1.

>>> import numpy as np

>>>

>>> df = stat.table(
>>> series,
>>> first="2010-01-01"
>>> last="2019-12-31",
>>> variation=12,

>>>  frequency="AS",

>>>  observed=np.mean,

>>> )
>>>

>>> df.plot(title="Chile RPPI YOY variation") # see Figure 1

>>> df

2010-01-01
2011-01-01
2012-01-01
2013-01-01
2014-01-01
2015-01-01
2016-01-01
2017-01-01
2018-01-01
2019-01-01

OO0

NEW
NaN

.089787
.085769
.049766
.061682
.106686
.035144
.064839
.047262
.042713

USED
NaN
.081337
.061354
.107306
.098522
.062848
.020361
.052244
.105783
.069920

OO0
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Example of plotting the result of a bcchapi object.

Figure 1

Chile RPPI YOY variation

— NEW
0.10 - USED
0.06 A
0.04 -
0.02 A
2010 2012 2014 2016 2018

Sources: Prepared by the author based on data from the Central Bank of Chile.

The table method has three more arguments. Since the frequency change is per-
formed with the methods DataFrame.resample and DataFrame.aggregate, the
dictionary parameters resample_kw and aggregate_kw are passed as keyword ar-
guments to each function. Finally, the stop_invalids argument (boolean, True by
default) defines whether or not to raise an error when the queried series do not exist
or are not available.

Extensions

The features that make Python a modern language lead to the fact that any of its
parts can be deprecated and replaced by new and better tools. This section specifies
the low-level objects available in the library to code new functionalities, for example,
to implement new objects from different packages without the need of using pandas.
In addition, the different types of errors that can be raised by them are listed.

The Session class allows the user to establish a direct connection to the API and
receive the response data as is. This object is initialized in the same way as Stat, with
the user's credentials in the first two arguments or by entering a text file. A Session
object contains two methods, the same ones provided by the SDB API: get and
search.

The get method accepts three arguments. The first one, time_series (required)
is a string with the id of the series to be queried. The get object accepts three argu-
ments. The first one, time_series (required) is a string with the id of the series to be
queried. The other two parameters, first_date and last_date, both optional, ac-
cept a string in "YYYYY-MM-DD" format to delimit the start and end of the series. The
method returns a GSResponse object, which contains the information in its attributes.

BCChAPI: A python interface to the Central Bank of Chile Statistical Database API 7



Specifically, the series names and data are contained in the Series attribute, which
is a dictionary, where the "Obs" key is a list of observations. Additionally, this object
has the methods to_series and to_dataframe to convert the content into pandas
Series and Data Frames respectively. The following code creates a new class, inherit-
ing from Session, with a method that allows the user to extract the last observation
of a time series.

>>> import bcchapi

>>>

>>> class MySession(bcchapi.webservice.Session):

>>> """MySession docstring"""

>>> def last_observation(self, serie:str) -> float:

>>> """Returns the last observation of a time series.™""
>>> ts = self.get(serie).Series["Obs"]

>>> last = ts[-1]["value"]

>>> return float(last)

The search method accepts only one argument, which is the frequency of the
data to be searched. "DAILY", "MONTHLY", "QUARTERLY" or "ANNUAL" is allowed. It
responds on an SSResponse object, which contains the information in its SeriesIn-
fos attribute, a list of dictionaries. The to_dataframe method converts the data to a
pandas object.

For error handling, all exception classes in the library are raised by Session
methods. The main exception object is ResponseException and the rest of the avail-
able errors are inheritors of this class. An InvalidCredentials error is raised in case
of making any API call having declared incorrect credentials when initializing the ob-
ject, either username, password or both. The search method raises an InvalidFre-
quency error if the desired frequency is other than “ANNUAL", “QUARTERLY",
"MONTHLY" or "DAILY". Finally, the get method raises an InvalidSeries exception
if the requested series does not exist and an InvalidDate error if the dates in the
request cannot be recognized. Note that all these errors are raised only if the API
returns an unsuccessful request. In case of other problems, such as Internet failures,
they must be handled by the exception classes of the requests package.

Conclusion

In line with the Central Bank of Chile's strategy of disseminating statistics and seeking
to facilitate access to data to new audiences, the bcchapi Python library provides a
convenient and user-friendly interface to access the economic series available in the
Central Bank of Chile's Statistical Database. By leveraging the SDB API, researchers
and developers can easily extract and manipulate data for their analysis and applica-
tions, while facilitating readability and reproducibility in their work. The library's inte-
gration with pandas makes it easy to work with data, and its support for various meth-
ods ensures that users can access the information they need efficiently.

bcchapi also contributes to the broader goal of promoting transparency and rep-
licability. By providing a user-friendly interface to the SDB AP, the library serves as a
valuable resource for researchers, developers, and institutions seeking to enhance the
data collection process of their economic models. As the Python programming lan-
guage continues to grow in popularity across various disciplines, the library offers a

8 BCChAPI: A python interface to the Central Bank of Chile Statistical Database API



practical solution for incorporating economic data into projects, ultimately contrib-
uting to more robust and reproducible analyses.
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