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The Distribution of the Average Length of Stay
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ALS: Important KPI in Destination Management

Assumption: Increasing the LoS has a positive impact on
destinations

e Economic benefits

* Higher total spending per trip
* Better revenue distribution

* Environmental benefits

* Reduced carbon footprint per tourist
* Less strain on infrastructure

e Social and cultural benefits

* Deeper cultural engagement
* Better local-tourist relationships
* More job stability
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Guest directory sheefts in Austria as of 1/2023
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Guest Data Processing in Austria

Einblick in personenbezogene Daten
Im Gasteverzelchnls far Meldebehtrde und
Organe &ffentlicher Sicherheit

< @

Weiterleitung statistischer
Daten und Basisdaten zur
Berechnung Tourismusabgabe
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Information on the
distribution of overnights
per length of stay gets
lost during the data
collection, analysis, and
reporting process!

Source: Feasibility Study:
Digitales Gasteblatt,
BMAW, 27. Dez 2022
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Average Length of Stay

Source: Statistik Austria
Sample: All commercial
accommodation
providers (compulsory)
Definition: All forms of
paid accommodation incl.
neighbouring areas
Market: Total foreign and
domestic

Average Length of Stay
(ALS) 2023: 2.287 nights
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Length of Stay / Visit

s ... -
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Number of nights per stay (arrival)

Source: T-MONA
Sample: n = 14.466 (weighted)
Period: 01.11.2017 - 30.04.2024

Average Length of Stay (ALS)
2017-2024: 4.129 nights

4.1 vs 2.3 nights!

Survey data only includes leisure
guests!

Data collected from
accommodation providers by the
national statistical office includes
all guests!



Viennd

Length of Stay / Visit (Estimation by neg. Binomial) Negative Binomial
30,0% N=35; p=0.092
Fit: MAPE < 1%
25,0%
Average Length of Stay (ALS)
2023: 4.129 nights
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Vienna

Length of Stay / Visit (Estimation by Poisson) Poisson

30,0% A=4.129
Fit: MAPE < 0.9%

25,0%

Average Length of Stay (ALS)
2023: 4.129 nights
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Vienna
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Weibull
A =234, =465
Fit: MAPE < 0.87%

Average Length of Stay (ALS)
2023: 4.129 nights
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Estimating the Number of Business
Travellers in Vienna

Survey data = leisure guests
Length of stay / visit by type of visit (comparing Possion approximations) y g

A0% e 4. .
) Data from statistical office covers

35% all guests

30%
Other guests (business
travellers) have clearly a lower

20% ALS

15%

10% Difference in ALS (1.842 nights)
- can help us to estimate the

. I | . proportion of business

2- 3 4- 5 g 10 11 12 13 14 15 16 17 18 19 20 21 travellers!

Number of nights

25%

=2

B Survey (Leisure) LS = 4,129 B Statistik Austria ALS = 2,149
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Assumption 1: All Business travellers in Vienna
stay only 1 night
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W Survey (Leisure) LoS=4,129 M (Business) LoS=1,000 M Statistik Austria ALS = 2,287 (59% arrivals by business travellers)

21

ALS of other guests (business
travellers, orange): 1 night

ALS of leisure guests (blue):
4.129 nights (reported by T-
MONA)

ALS of all guests (green): 2.287
(reported by the Austrian
statistical office)

This holds true when 59% of all
arrivals stem from business
travellers and 41% from leisure
travellers

=>59% is the minimum of

travellers with a lower length of
stay!
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Assumption 2: All Business travellers in Vienna

stay on average 1.5 nights (Poisson

distributed)
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H Survey (Leisure) LoS = 4,129 (30% of arrivals) m (Business) LoS = 1,500 (70% of arrivals)
B Mixed (Leisure + Business) = Statistik Austria (ALS = 2,287)
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The ALS of business travellers
staying over night in Vienna
must be between 1 and 2.287
nights

If the ALS is 2.287 nights then
100% are business travellers
(unrealistic)

Realistic assumption: 1.5;
Poisson distributed

ALS other/business: 1.5 night
ALS leisure: 4.129 nights
ALS all tourists: 2.287

This holds true when 70% of all

arrivals are business travellers
and 30% are leisure travellers
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Assumption 2: All Business travellers in Vienna
stay on average 1.5 nights (Poisson
distributed)

Mixed distribution of ALS is not
following a bell shaped
distribution

Length of stay / visit by type of visit

70%
60%

50% Geometric distribution (discrete
negative exponential function)
appears to provide a good fit and
should be used for estimating
20 the ALS for Vienna

10%

T | I - -> TourMIS (www.tourmis.info)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

40%

30%

Number of nights

N Survey (Leisure) LoS = 4,129 (30% of arrivals) I (Business) LoS = 1,500 (70% of arrivals)

m Mixed (Leisure + Business) = Statistik Austria (ALS = 2,287) o A\pproximation by Geometric distribution (p = 0,437) ALS = 2,287
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http://www.tourmis.info/

Summary

* More sustainable, time-dependent, tourism tax models will require a better
understanding of the distribution of the length of stay of tourists

* The length of stay is heavily dependent on the sample selection. Research that
does not take sample selection into account is inadequate

* Geometric distribution appears to provide a good fit for estimating the length of
stay per number of days (for Vienna)

* Comparing data from different samples can provide valuable additional insights
in the differences between sample populations

Modul University Vienna 15



The Future Development of TOurMIS

Al — Natural Language
to Query and Analyse Data from TourMIS

Holger Sicking

Modul University Vienna
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APIls offered by TourMIS

ECM/DMO dashboard/
website

Data API

o+ | @ e I g8
Everyone’s dashboard/
+E @) O " website
OA

A | 4
www.tourmis.info
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Graph APl: Embedded graphs (iframe)

Market| Total foreign and domestic v | KPI[Bednights v | &
City Tourism Recovery Monitor (Total foreign and domestic)
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Example: City Destinations Alliance Website
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https://www.tourmis.info/tm-ig_e.html
https://citydestinationsalliance.eu/research/

v " -
c[ﬁsrlrlﬂm‘?t #CityDNA Events Knowledge Groups Research Initiatives News Partners

R esearc h https://citydestinationsalliance.eu/research/

Insights, research, analysis and benchmarking form a critical part of the capability and
the potential of the City Destinations Alliance.

By providing data, cities can benchmark themselves in terms of their economic, environmental, and social performance in tourism. In CiiyDNA's Research &
Insights Knowledge Group, we collect information on impartant key performance indicators which we analyze and share in forms of regular reports and
electronically via the tourism management information system TourbIS.

For the 50% of our members who do not have their own research departments, City Destinations Alliance can provide a unigue and essential source of

information.
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City Tourism Recovery Monitor (www.tourmis.info)

19


https://citydestinationsalliance.eu/research/

Market | Total foreign and domestic | KPl |Bednights w | =

Period by|2023 v ||January | for max IEI months 16:56
City Tourism in Europe e
Total foreign and domestic Bednights Re;{?:g v ke b s ¢ e i ’
Porfode von 48EE: Jesise @ flr max 4478 Monate
1 Utrecht Jan-Jun 23 159.7% D~
2 The Hague Jan-Jun 23 142 1% Summe Ausland u. Inland Nichtigungen  ecoNery
3 San Sebastian Jan-May 23 128.9% e Tl bk
4 Malaga Jan-Jun 23 121.0% - rratn il
5 Klagenfurt Jan-Jun 23 120.6% i e et
6 Copenhagen Jan-Apr 23 119.0% ¥ aiig i e
7 Bilbao Jan-Jul 23 117 4% R oot e
8 Warsaw Jan-May 23 116.4% R S i
9 Turku Jan-Jun 23 115.8% et it e
10 Rotterdam Jan-Jun 23 114.5% s P s
11 Lloret de Mar Jan-Jul 23 114.2% AR G o
12 Split Jan-May 23 114.1% 0 B i ket
13 Linz Jan-Jun 23 114.0% B
14 Maribor Jan-Jun 23 M2.7%
15 Maastricht Jan-Jun 23 112 4%
16 Lisbon Jan-May 23 111.8%
17 Seville Jan-Jul 23 110.4%
18 Haarlemmermeer Jan-Jun 23 107.9%
19 Trondheim Jan-Jun 23 107.5% @& tourmis.info
20 _Elarcelnna Jan-May 23 107 1% f_T_'l
e[l1][Z] 3
ERJUELRSITV Source: waw . tourmis. infio
E Ui IEY Vit 20230902 163821
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TourMIS data API

* Digital bulk download service for TourMIS
 Communicates in Extensible Markup Language (XML)

* Restricted Access: Access to the TourMIS database via the
AP| https://www.tourmis.info/api.pl requires a previous
login with specific access rights.

* Access for TourMIS data inputters only

* Inform support@tourmis.info about your user-id and
request access to the TourMIS API

Modul University Vienna 21


https://www.tourmis.info/api.pl

TourMIS data API

* After you have received a confirmation mail that you have been granted
access, you can start using the API. To start the API, use following URL:

https://www.tourmis.info/api.pl?id=XxXXXXXX & pW=XXXXXXX

* replace the yellow part with your TourMIS ID and password. If the ID and
the password is correct AND you have been granted access to the API,
you will receive a token, random string of characters.

£TourMIS-4PI version="1.@" timestamp="20822-81-87 17:86:23 +@208":
{results:
ctoken>B28EA3AT-69B81-41CD-A09C-C75@33DC17A3< /token
<fresults>
£/ TourMIS-API>

* For three minutes, the token will allow you to send queries to the
TourMIS database

Modul University Vienna 22



TourMIS data API

* A simple query looks like this:
https://www.tourmis.info/api.pl?d=CPH&c=NG&mM=AT&y=2019&token=xxxx

* Each API query consists of the basic URL, parameters, and the token:
 Basic URL: https://www.tourmis.info/api.pl?
* Parameters: d=CPH&c=NG&m=AT&y=2019
e Token = special parameter: token=BE1AD8C4-AFF5-404F-ABD4-16172E186819

* A valid token must be included in each query, otherwise you receive a message
that the token is missing:

v <{TourMIS-API version="1.8" timestamp="2822-81-87 17:43:06 +020@">
yaresults:
<error>Token missing</error>
w/resultss
</ TourMIS-API >

* If the token has expired, you will receive the message “Token invalid”:

v <TourMIS-4PI version="1.8" timestamp="2822Z-21-87 17:55:57 +0Z0@">
raresulits:
¢error>Token invalid</error:
<fresults:
</ TourMI5-API>
Modul University Vienna 23



fime (vy)

'\ content (c)

TourMIS data API

destination (d)

* Parameters are all separated with the & symbol, for example:
d=CPH&c=NG&m=AT&y=2019 market (m)*

* For the above query, the API delivers a result of following structure:

v <TourMI5-API version="1.@" timestamp="2022-91-88 14:01:54 +@288">
¥ {results>

T =] skt
- <querys Query: Returns all parameters entered by the user, resolves

e array parameters and removes duplicates, if necessary.
{l:'qL.Er}_.:\} y p p I y

- <notes: 7 Notes: Returns all notes, meta information entered by users
- - (data inputters) into the TourMIS database, associated with the
</notes> query.

p <alldata> -

- Data

<falldata> |
L/results:
£/ TourMIS-API:

Modul University Vienna 24



TourMIS data API

v <TourML5-4PI version="1.2" timestamp="2022-91-858 14:81:54 +@70@"»

v<results:
B SQUEry >

</fquery:
¢ <notes:

</notes:
v <alldatax>

v <datar

sdestingtlon>CPH< fdestination:
Joontent=MNG</content::
smarket>AT</market:
Lyearx2819< /year>
wwalue>58724< /value>

<value
<value
<walue
<value
<walue
<value
<walue
<value
<walue
<value
<value
<walue
</datax>

<falldata:

<fresults?

</TourMI5-AFI:

month="1"»2514</valuex
month="2">3158</valus>
month="3">3865</valus>
month="4">8252</valusx
month="5">5741</value>
month="6"*8117</valuex>
month="7">75898</value>
month="8"»8371</value>
month="9">5188</value>
month="18">488%9< fvalus:
month="11">3514< fvalue:
month="12">3213</values

Modul University Vienna

* The format of the section <data> depends on

the value of the parameter periodicity (p).

* |f data does not exist, the field <value> is
empty.

* The <destination>, <content>, <market>, and

<year> fields defines the time series.
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TourMIS data API

* The API can handle multiple expressions per parameter, which means that large
amounts of data can be processed with one query.

* To retrieve data from several destinations at the same time, you concatenate the
codes by means of a colon character, e.g.

d=CPH:VIE:AMS

* This is also possible for content, markets, or years. In the latter case, periods can
also be defined in the format start — end year, e.g. 2011-2020, which
automatically selects 10 years of data, or 2015:2018-2020, which selects the
years 2015, 2018, 2019, and 2020.

* For markets, special codes can be used for retrieving all markets available in the
TourMIS database, e.g.

m=*ETC
returns data for all markets and is equivalent to:

mM=AFR:AME:AR:ASI|:AT:AU:BE:BG:BH:BR:BY:CA:CH:CHINA:CY:CZ:DE:DK:EE:EG:ES:ET

CUAFR:ETCUAME:ETCUASI:ETCUEUR:ETCUOZE:EUR:FI:FR:GE:GR:HR:HU:IE:IL:IN:IS:I

TJP:KR:LI:LT:LU:LV:-MA:MC:ME:MT:MX:NL:NO:NZ:OZE:PL:PT:RO:RS:RU:SAFR:SAR:SE
:SI:SK:SM:TH: TR:TW:UA:UAE:UK:US:ZA:ZI:Z7
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TourMIS data API

A complete list of all codes of parameters, more information
and examples for data queries are included in the

TourMIS APl Manual

I amsterdam.

VVV Amsterdam
Wonderful Copenhagen Eﬂﬂﬁf&ﬁk
Visit Portugal 3, visit Portugal

Modul University Vienna
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Do we still need the Recovery Chartse

Recovery Monitors for European countries, cities, and Austria

They show the current development of tourism compared to the year
before the Covid pandemic (2019). The Recovery Monitors are located in
respective TourMIS sections and can also be embedded as an interactive
graphic (via iframe) on any website.

Destination| All European Countries v |Market| Total foreign and domestic v |KPI| Bednights v |&

Tourism in Europe Recovery Monitor (Total foreign and domestic)
300M

201%: 2813 mn (30 countries)

2E0M 2021: 1366 mn (2% countries)
202} 2568 mn (28 countries)

200M

Bednights
o
=
=

100M

50M

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

Ii]ﬁDUL — 2023 — 2019 2020 — 2021 —2022
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The Future Development of TOurMIS

* APIs for data import from statistical offices

* Further expansion and fitting to the needs of the regions database
* Modelling taxation

* APIs for data export (single destination & benchmarking graphs)

* Trend analysis of seasonality

* Sharing data from visitor surveys (tourism expenditures)

* Estimation of disabled data by statistical offices & visualization of
estimated vs actual data

* Forecasting
* Al

» Suggestions for additional tables or visualizations are welcome!

Modul University Vienna
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Proposing new fables

Drafting a new table
Example: Average length of stay

Suggestediabeloftable:-Averageength-of stay-in-one £ETC-destinationt]

Destination=<tobeselected=9
TypeofAccommodation=<tobeselected=1)

Period=mml/yyl--mm2/yy2<tobeselected=1q

1
] Arrivalsa Bednightsh Avg-Length-of-Stayn
I mml/yy1lq | mml/{yyl-1}9] %-p.y.H mml/yy1lq mm1l/{yyl-1)9 | %-p.y.g| mmlfyyl| mml/{yyl-1)9
-1 -1 -1 -1 -1 -1

mm2/yy29 | mm2/{yy2-1)9 mm2/yy29 mm2/(yy2-1)9 mm2/yy29 | mm2/{yy2-1)9
(absolute)d | (absolute)d (absolute)o (absolute)d (days)g (days)a

Market:An H i i i H H

i+ ] o] o] o] 0 ]

MarketZa i o o o i ]

Submit fo tourmis@modul.ac.at or karl.woeber@modul.ac.at

=


mailto:tourmis@modul.ac.at
mailto:karl.Woeber@modul.ac.at

Sharing data from visitor surveys

1. Forinstance: Monitoring and comparing the daily expenditures
of all and individual markets

2. Focus: Average daily expenditures of tourists (excluding
transportation to the destination) broken down by

* accommodation

* food and beverages
* entertainment

* shopping

* |ocal transportation
e other

3. Estimate missing values using data from visitor surveys in
similar destinations

4. Developing an econometric model which allows to estimate the
direct economic contribution of tourism

Modul University Vienna 31



Modul University Vienna

Enough work to be done
for the next 20 years!

Thank you very much!
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