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Abstract: - In Romania, the Black Sea seaside is one of the most popular places for the summer holidays. In 

this paper we present a database model including information about resorts, hotels, hotel star classifications, 

hotel room types, room amenities, hotel facilities, the holiday time period, the number of days for a holiday 

stay, meal types, rates for accommodation, etc. We built this database model based on data presented in 

travel agencies' catalogues. To explore the database data, we apply algorithms of aggregation. Our study is 

focused on detecting the best rates (depending on tourist preferences) for the summer holiday according to 

some other features.  
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1   Introduction 
In this paper we propose an algorithm used to explore 

information on the rates for summer offers at Romanian 

Black Sea resorts. 

     Starting from the 2009 summer catalogues of two 

famous travel agencies from Romania (Mareea and 

Eximtur), we build a database with data, which will be 

exploited in our study. 

    In the Section 2 we present information on the data 

from these catalogues. This information refers to: 

resorts, hotels, star classification, hotel facilities, room 

types, room amenities, children facilities and pet access 

in hotels. The room rates are influenced by all these 

factors, by the number of nights for a stay and by meal 

types (breakfast, lunch and dinner).  

    In Section 3, firstly, we build a database with the 

information presented in Section 2; we recall an 

algorithm (see also [13]) which can be used in the case 

of the summer offer study and in the last part of the 

Section 3 we apply this algorithm to our database. 

   These studies can help the tourist in order to quickly 

find an offer which is more suitable to his preference. At 

the same time he can estimate the suitable rate for 

himself. But in the same manner, these studies can help 

people who work in different tourism activity areas.  

 

2 Data presentation 
We have offers for 10 resorts: Mamaia, Eforie Nord, 
Eforie Sud, Costinești, Olimp, Neptun, Jupiter, Cap 
Aurora, Venus and Saturn. One travel agency (Mareea) 

has offers for the Mangalia town. The present offer 

consists of 100 hotels for the first travel agency and of 

130 hotels for the second one. 74 hotels are being 

offered by both agencies. 

     We are now presenting the number of hotels for each 

resort, offered by both catalogues of the agencies 

above:  Mamaia – 47 hotels, Eforie Nord-26 hotels, 

Neptun-18 hotels, Costinești-14 hotels, Venus-12 hotels, 

Jupiter-11 hotels, Saturn-10 hotels, Olimp-9 hotels, 

Eforie Sud-6 hotels, Cap Aurora-3 hotels and 

Mangalia-2 hotels. 

We have 158 different hotels. Depending on the 

number of stars, we find: two 5-star hotels, twenty one 

4-star hotels, sixty three 3- star hotels, seventy one 2-

star hotels and one 1-star hotel. At the same time we 

would like to mention that: on the Romanian seaside, 

there are hotels with a 12 months full activity. For these 

hotels, the rates depend on the seasons and also on the 

week days (Fridays, Saturdays and Mondays are more 

expensive than the other nights). In this study we are 

exclusively focused on the summer offers. In these 

offers, the day of week is not significant for the stay 

rate, but the time period of the whole stay is. 

In Table 1 we present, for each resort, the number of 

hotels depending on the star classification. We find 36 

hotel facilities. Now, we enumerate these facilities and 

the number of hotels where we can find them: 

restaurant - 150 hotels;   parking-112 hotels; bar-101 

hotels; terrace-74 hotels; safe-59 hotels; conference 

rooms-50 hotels; outdoor swimming pool-47 hotels; 

Internet-45 hotels; children playground or elevator-34 

hotels; luggage room-31 hotels; fitness or laundry-21 

hotels; garden or beauty salon-19 hotels; massage-15 

hotels; sauna-14 hotels; drying room-13 hotels; Jacuzzi, 

billiards or medical  treatments-9 hotels; shop-8 hotels; 

table tennis or tennis court-7 hotels; spa-6 hotels; 

football-5 hotels; volleyball or confectionary-4 hotels; 

disco-2 hotels; church, medical center, pharmacy, park, 

basketball court or track bowling-1 hotel. We use these 
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information exclusive from the travel agency 

catalogues. 

 

 
Table 1 Resorts and hotel stars 

 

 

 

 
Figure 1 Number of facilities for 2, 3 and 4-star hotels 

 

     We find that a hotel has between 1 and 18 from the 

36 hotel facilities enumerated above. In Table 2 we 

present, in a decreasing order by number of facilities, 

the corresponding number of hotels. In Table 2 we 

consider all hotels from all resorts in the studied 

catalogues. In this way, we can observe that most hotels 

have less than 10 facilities. 

 

 
Table 2: Number of hotels corresponding to different 

numbers of facilities 

 
Hotel  

Star 

Minimum 

number 

of facilities 

Maximum 

number 

of facilities 

5 12 16 

4 2 15 

3 1 18 

2 1 9 

1 6 6 

Table 3: Minimum and maximum number of facilities 

per no star hotels 

 

     In Table 3 we present the minimum and the 

maximum number of hotel facilities, depending on the 

number of stars.    

 

 
Table 4 Minimum and maximum number of facilities per 

no star hotels for each resort 

 

    In Figure 1, we have a chart for the number of hotel 

facilities for 2, 3 and 4-star hotels. In all of these cases 
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we can observe that the interval of values between the 

minimum and maximum value has no blanks.  

     In Table 4 we can view the minimum and maximum 

number of hotel facilities, according to the number of 

stars and the resort.  

     We find the following room types: apartments in 12 

hotels, double rooms in 156 hotels, double attic rooms in 

3 hotels, superior double rooms in 12 hotels, studio in 4 

hotels, matrimonial rooms in 3 hotels and triple rooms in 

1 hotel. In this section we present only the amenities for 

double rooms. 

 
Amenity Number 

of hotels 

shower 150 

TV 145 

balcony 123 

air conditioning 98 

Mini-bar 88 

phone 70 

refrigerator 54 

hair dryer 29 

safe 14 

room service 5 

long chair 3 

kitchen 1 

Jacuzzi 1 

Table 5 Room amenities and the number of hotels, 

which provide them 

 

     For double rooms, we find the following amenities: 

air conditioning, balcony, shower, refrigerator, mini-

bar, TV, phone, safe, hair dryer, Jacuzzi, room -service, 

long chair and kitchen.  In Table 5 we present the 

number of hotels which provide the amenities 

mentioned above.  

In Table 6 we present the number of hotels which 

provide different room amenities depending on star 

classification. 

      The value from the column on the right represents 

the number of hotels with the number of stars presented 

in the first column. We write this value only in the first 

line of each star number. 

     156 hotels have discount for children. In Table 7 we 

present, in the case of each facility, the minimum and 

maximum extra charge and the corresponding maximum 

interval of children ages. There have been found 147 of 

different cases, but we have extracted in Table 7 only 

those which represent the extremes for each child facility.  

Even if the extra charge for children facilities covers 147 

cases, there is a good picture of these values given by 

Tables 7 and 8. The percentage on the columns refers to 

the percentage of the adult rate. 

 
Table 6: Room amenities and the number of hotels 

which provide them, depending on the number of hotel 

stars 

 
Facility Min age Max age Extra 

charge 

all inclusive 0 5 0% 

all inclusive 12 18 75% 

breakfast 0 12 0% 

breakfast 7 12 75% 

extra bed 0 18 10% 

extra bed 12 18 80% 

no bed 0 18 0% 

no bed 12 14 40% 

Table 7 Children facilities and extra charges 

 

     156 hotels have discount for children. In Table 7 we 

present, in the case of each facility, the minimum and 

maximum extra charge and the corresponding maximum 

interval of children ages. There have been found 147 of 

different cases, but we have extracted in Table 7 only 

those which represent the extremes for each child facility.  

Even if the extra charge for children facilities covers 

147 cases, there is a good picture of these values given by 

Tables 7 and 8. The percentage on the columns refers to 

the percentage of the adult rate. 

     Pets are allowed only in 18 hotels. The extra charge 

for pets is between 0 and 50% of the adult rate, or 60 

RON in just one case. 

     We have 32411 different rates. The start date of a 

stay is between April 19
th
 and October 4

th
. We find that a 
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hotel has between 11 and 79 start dates for stays. These 

values are presented in Table 10.  

 
Stars Facility Min extra 

charge 

Max extra 

charge 

5 all inclusive 0% 50% 

5 breakfast 0% 0% 

5 extra bed 50% 50% 

5 no bed 0% 0% 

4 all inclusive 0% 75% 

4 breakfast 0% 10% 

4 extra bed 30% 80% 

4 no bed 0% 0% 

3 all inclusive 0% 70% 

3 breakfast 0% 75% 

3 extra bed 10% 75% 

3 no bed 0% 25% 

2 breakfast 0% 75% 

2 extra bed 10% 75% 

2 no bed 0% 40% 

1 extra bed 50% 50% 

Table 8 Children extra charge according to star hotels  

 

 
Table 9 Extra charges for pets 

 
Stars Minimum 

number of start 

dates 

Maximum 

number of start 

dates 

5 21 50 

4 13 57 

3 13 79 

2 11 58 

1 14 14 

Table 10 Number of different stays at a hotel during the 

summer offers 

 

     Table 11 provides information about the last date for 

starting the summer stays (which is 19
th
 of June) and the 

first date of the last stay (which is 24
th
 of August).  

This means that during the period between June 19
th
 

and August 24
th
, all the hotels provide summer offers. 

For 2, 3 and 4 star hotels, in Figure 2, we present charts 

with these first and the last dates. 

 

 

 

 
Figure 2 Interval of time for a summer stay 

 

 
Table 11 Interval of stay dates, according to the star 

classification 

 
     Table 12 presents information about the duration of a 

stay, which can start from 5 nights up to 10 nights. The 

duration of a stay, usually increases for the 2 star hotels 

or the 3 star ones. 

    The offers include all possibilities, depending on the 

number of meals, as it follows: 1-no meals; 2-breakfast; 
3-lunch; 4-dinner; 5-breakfast and lunch; 6-breakfast 
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and dinner; 7-lunch and dinner; 8-breakfast, lunch and 

dinner. In Table 13, we present, for each case of meals, 

the corresponding number of offers. 

 

 
Table 12 Number of nights for a stay 

 
     54 hotels offer 8 possibilities for the number of meals 

and 6 hotels offer 5 possibilities.  

     86 hotels offer 4 possibilities which are: 2, 5, 6 and 8, 

mentioned above.  

     3 hotels offer 3 possibilities for the number of meals, 

while 5 hotels offer just one possibility. 

Meals No of offers 

1 2478 

2 6074 

3 1763 

4 1763 

5 6784 

6 6669 

7 1822 

8 6858 

Table 13 Type of meals and number of offers 

 

     Now, we present some rate results. Table 14 

reveals the minimum and the maximum rate, 

depending on different periods of time. The rates 

refer to one person per night. As it shows, the table 

mentions 21 RON for a minimum rate and 566 

RON for a maximum one. All rates are in RON. 
     All the hotels with all their meal offers have been 

considered in Table 14.  This is the reason why the 

differences between rates are that significant. It is our 

intention to develop combinations of offers, depending 

on certain periods of time, which are supported by all 

types of budgets. 

     Lowest rates usually do not imply best conditions, 

while the highest rates do not imply bad conditions. 

     Based on these facts, it is advisable that everyone 

interested in these offers should consider a proper 

interval of rates for their own interest. However, it is 

also a common situation when the rates for the 4 star 

hotels are more affordable than the ones for the 3 star 

hotels. 

 
Table 14 Minimum and maximum rate for different 

time intervals 

 

     In Table 15, we present these rates depending on the 

star classification of hotels. 

     The top image in Figure 3 presents the difference 

between the maximum rate and the minimum rate for 

each hotel, during summer. The maximum difference is 

369 RON.  We would like to mention that we are taking 

into consideration the difference in the rates of the same 

hotels, but we are not taking into consideration the 

influence of meals. 

 
Table 15 Rates for summer offers 

     In fact, the type of meals strongly influences the rate, 

not only the time period of a stay. 
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     In Figure 3, in the image at the bottom, we present a 

percentage corresponding to the part of the minimum rate 

according to the maximum rate for each hotel. 

 

 

 
Figure 3 Rate difference 

      
     From both images in Figure 3, we can observe that 

these differences are very important and they must be 

taken into consideration.  

 

3   Database presentation  
In order to highlight the best rates (according to tourist 

preferences) for the summer holidays in Romanian 

Black Sea resorts, we have built a database model 

containing information about the resort hotels. The 

information refers to resorts, star classification, room 

types, hotel facilities, room amenities, time period and 

duration of the stays, etc. In this subsection we describe 

all the database tables and the significance of their 

fields. Starting from the data presented in the travel 

agency catalogues or websites, we build the database 

presented in Figure 4. Now, we present the database 

tables. 

     In the Resorts table, we have the following fields: 

ID_resort, Resort and Description. In the Description 

field we save some information about each resort.  

The Hotels table has the fields: ID_hotel, ID_resort, 
Hotel, Phone, Fax, Stars (this field refers to the hotel 

star classification), Address, Web_address, E_mail and 

Beach_description (in this field we save information 

about the beach near the hotel).   

      In the Area_ Information table, we save information 

about the hotel location inside the resort (restaurants, 

spa treatments, churches, mosques, theatre, etc).  

     All the possible facilities are saved in the Facility 

field, in the Hotel_facility_types table. In the 

Hotel_facilities table we specify all the facilities per 

hotel. For each facility, in the No field, we save their 

corresponding number. For example, if a hotel has two 

Outdoor Swimming Pools, then in the No field we have 

the value 2. The Extra_charge field contains number 

values. These values are 0 in the case in which the 

facility rate is included in the holiday series rate. In the 

Description field, we save a detailed description of each 

facility.  

     In the Hotel_rooms table we save information on the 

rooms of the hotels, including their corresponding 

number. Data about the room amenities are saved in the 

Room_amenity_types table. In the Rooms_amenities 

table, in the case of each hotel, we save the 

corresponding amenities for each room type. The No, 

Extra_charge and Description fields have the same 

significance as in the Hotel_facilities table.  

     In the Hotel_policies table, we have information on 

the policies of all hotels. The most common policies are 

the following: Check-In,  Check-Out, 
Cancellation, Accepted credit cards, etc.  

     In the Photos (Movies) table we save the path of the 

image (video) files. These images (videos) refer to 

hotels, rooms, facilities, etc.  

    In the Children table we save all children facility 

types, specifying the extra charge, according with the 

child age.  

    In the Pets table we have information if pets are 

allowed in hotel and the corresponding extra charge in 

the affirmative case. 

    In the Travel_agencies table we have data about 

travel agencies.  

    The payment is made either at the hotel, or at 

different travel agencies. Travel agencies offer different 

duration of stays for hotels. 

      The rates are different from one agency to another 

(we find situations where the rates are significantly 

different). Generally, the highest rates are applied if you 

pay directly at the hotel.  

In the Rate field, for each agency and for each type of 

hotel room, we save the following information: the rate 

for one person per night, depending on the number of 

meals (including or not breakfast, lunch or dinner); the 

start date of the stay and number of nights per stay. 

 

3.1 Algorithm for obtaining aggregated 

values sets 
Data analysis is used in many departments or sectors 

such as finance departments, marketing departments, 

manufacturing sector, sales departments etc. Data 

analysis applications typically aggregate data across 
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many dimensions (n>=0). For aggregations, many tools 

are known. We recall some from these: 

     An SQL aggregate function (AF) produces one 

answer: 

Select AF (attribute_value) from table 
which corresponds to one aggregation type.  

    An SQL aggregate function (AF) and the Group by 

operator also yield one answer: 

Select attribute_1,…,attribute_n, AF (attribute_value) 
from table group by attribute_1,…,attribute_n 
which corresponds to one aggregation type.  

 

 
Figure 4 Database for studying summer offers 

 
     The Rollup operator (from Oracle) – corresponds to 

n+1 aggregation types.  

     The Cube operator – corresponds to 2n
 aggregation 

types (the maximal set possible).  

     In the case in which n is not small, 2n
 is a 

considerable value. In the case in which the user wants 

to obtain (in the same result table) other subsets of 

aggregated values than the sets given by the known 

tools, we propose the following algorithm.  

    In the beginning, we recall how we want to refer to 

the sets of aggregation types (see [10]).  In order to 

specify the aggregation types, we propose that the user 

make specifications, which contain combinations of “m” 

and/or “f” and/or “u”, where: 

f  – means one field used for grouping,  

u – means one field not used for grouping, 

m – means zero, one or more fields not used for 

grouping. 

Now, we consider the table presented in Figure 5. Here, 

the fields field1, field2, field3, field4, field5 form the 

maximal set used for grouping and the field fvalue is 

used for aggregation. 

     The specification m f m produces the results presented 

in Figure 6 (which correspond to five aggregation 

types). 

 

     The specification m f u f m produces the results 

presented in Figure 7 (which correspond to three 

aggregation types). 

 

 
Figure 5:  An initial table 

 

 
Figure 6:  The result for m f  m 

 
     The specification f m f m produces the results 

presented in Figure 8 (which correspond to four 

aggregation types). In such specifications we can also 

eliminate some fields for a certain f. 

 
Figure 7:  The result for m f  u f m 
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     The user must specify the n fields used for grouping. 

Using specifications, which are composed of “f” or/and 

“m” or/and “u”, the user can obtain any wanted subsets 

of aggregation types for the n specified fields. 

     The implementation is presented in [13], using a 

programming environment (the current demonstration 

has been developed in Delphi) and a database (any 

relational database, here it is used an Access database).  

 

 
Figure 8: The result for  f  m f m 

 
     For grouping and for aggregation, we can use fields 

from one or more tables. Also, we can build new tables 

with fields, regarding the criteria on the fields from the 

initial tables, like in the following examples. 

 
3.2   Examples of aggregation used in the study 

of the rates per stay 

Example 1 We present an example for studying 

the hotel room rates according to the resorts, the 

hotel star classification, room type and meal type. 

     We now present a situation in which for 

grouping we use fields from the tables presented in 

Figure 4. 

 

 
Figure 9: Tables, fields, relationships and aggregated 

function 

 
     We assume that in the result tables we want to 

have the following header: Resort, Stars, 
Number_of_nights, Room_type, Observation, 

Breakfast, Lunch, Dinner, Number_of_offers, 
Minimum_Rate, Maximum_Rate. 
Here, for grouping we use the following fields: Resort 
(from the Resorts table), Stars (from the Hotels table), 

Number_of_nights (from the Rates table), Room_type 

(from the Hotel_rooms table), Observation, Breakfast, 
Lunch, Dinner (from the Rates table). 

     For aggregation we use the count, min and max 

functions on the Rate field (from the Rates table). We 

recall that the Rates field refers to the rate per person 

per night. 

 

 
Figure 10: The specification of aggregation types 

 
     We have 8 fields used for grouping and this means 

that we have 2
8
=256 different possibilities of 

aggregation. We can formulate specifications of 

aggregation types, in the following way: 

     We specify the fields used for grouping and the 

fields used for aggregation with the corresponding 

aggregation function, like in Figure 9. 

In Figure 10, we present the way in which we 

formulate the aggregation types. 

We can obtain the aggregated values in the same 

result table or we can obtain different result tables 

corresponding to the selected aggregation type, like in 

Figure 11. 

     Now, we present some specification of aggregation 

types:  

 
Figure 11: Result tables 

 
c1. f m f m u u u  - which means that for grouping we 

use the following fields: Resort Stars // Resort 

Number_of_nights // Resort Room_type// Resort 

Observation. 
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     From the 8 possible fields (Resort, Stars, 
Number_of_nights, Room_type, Observation, Breakfast, 
Lunch, Dinner - used in the header of the result table), in 

the case c 1, we use only 2 fields for grouping: the first 

field - Resort and any other field, with the exception of 

the following three fields – Breakfast, Lunch and 

Dinner. In this way, we use 4 aggregation types which 

correspond to the number of 1-combination from a set of 

4 elements. 

 
Table 16: Results for specification f f f f f f f f (the Mamaia resort) 

 
Table 17: Results for specification f m f m f f f (the Mamaia resort) 
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c2. f m f m f m u u u- which means that for grouping 

we use the following fields: Resort Stars 

Number_of_nights // Resort Stars Room_type // Resort 

Stars Observation // Resort Number_of_nights 

Room_type // Resort Number_of_nights Observation // 

Resort Room_type Observation. 

From the 8 possible fields, in the case c 2, we use only 

3 fields for grouping: the first field - Resort and any 

other 2 fields, with the exception of the following three 

fields – Breakfast, Lunch and Dinner. In this way, we 

use 6 aggregation types which correspond to the 

number of 2-combinations from a set of 4 elements.  

c 3. f m f m f m f m u u u - which means that for 

grouping we use the following fields: Resort Stars 

Number_of_nights Room_type // Resort Stars 

Number_of_nights Observation // Resort Stars 

Room_type Observation // Resort Number_of_nights 

Room_type Observation. 

In the case c 3, we use 4 fields for grouping: the first 

field - Resort and any other 3 fields, with the exception 

of the following three fields – Breakfast, Lunch and 

Dinner. In this way, we use 4 aggregation types which 

correspond to the number of 3-combinations from a set 

of 4 elements. 

c 4. f f f f f u u u - which means that for grouping we 

use the following fields: Resort Stars 

Number_of_nights Room_type Observation. 

c 5. f m f m f f f - which means that for grouping we 

use the following fields: Resort Stars Breakfast Lunch 

Dinner // Resort Number_of_nights Breakfast Lunch 

Dinner // Resort Room_type Breakfast Lunch Dinner // 

Resort Observation Breakfast Lunch Dinner. 

 
Table 18: Results for specification f f f f f u u u (the 

Mamaia resort) 

 
From the 8 possible fields (Resort, Stars, 
Number_of_nights, Room_type, Observation, Breakfast, 
Lunch, Dinner - used in the header of the result  

table), in the case c 5, we use only 5 fields for grouping: 

the first field – Resort, the last three fields (Breakfast, 
Lunch, Dinner) and any other field. In this way, we use 4 

aggregation types which correspond to the number of 1- 

combination from a set of 4 elements.  

c 6. f m f m f m f f f - which means that for grouping we 

use the following fields: Resort Stars Number_of_nights 

Breakfast Lunch Dinner // Resort Stars Room_type 

Breakfast Lunch Dinner // Resort Stars Observation 

Breakfast Lunch Dinner // Resort Number_of_nights 

Room_type Breakfast Lunch Dinner // Resort 

Number_of_nights Observation Breakfast Lunch Dinner 

// Resort Room_type Observation Breakfast Lunch 

Dinner. 

From the 8 possible fields, in the case c 6, we use 6 fields 

for grouping: the first field – Resort, the last three fields 

(Breakfast, Lunch, Dinner) and any other 2 fields. In this 

way, we use 6 aggregation types which correspond to the 

number of 2 - combinations from a set of 4 elements. 

c 7. f m f m f m f m f f f - which means that for grouping 

we use the following fields: Resort Stars 

Number_of_nights Room_type Breakfast Lunch Dinner // 

Resort Stars Number_of_nights Observation Breakfast 

Lunch Dinner // Resort Stars Room_type Observation 

Breakfast Lunch Dinner // Resort Number_of_nights 

Room_type Observation Breakfast Lunch Dinner. 

From the 8 possible fields, in the case c 7, we use 7 fields 

for grouping: the first field – Resort, the last three fields 

(Breakfast, Lunch, Dinner) and any other 3 fields. Here, 

we use 4 aggregation types which correspond to the 

number of 3 - combinations from a set of 4 elements. 

c 8. f f f f f f f f - which means that for grouping we use 

the following fields: Resort Stars Number_of_nights 

Room_type Observation Breakfast Lunch Dinner. 

 
Table 19: Results for specification f m f m u u u  (the 

Mamaia resort) 

The difference between the group of cases c1-c4 and 

the group of cases c5-c8 is that, in the last group, the 

results depend on the meal type (the Breakfast, Lunch 

and Dinner fields). In the cases c1-c8 we have 30 

aggregation types out of all 256. We can use all these 

specifications of aggregation types (this means 

obtaining all the results in the same table) or only some 

of them, for different result tables.  
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We apply this example of our database with real data. 

For the Observation field from the Rates table we have 

in all cases the Catalogue Rate value. For the 

Room_type field we have the value double. In order to 

have an image on these results, we present (for some 

cases presented above) the result values corresponding  

to the Mamaia resort. In Tables 16-19 we present only 

the following fields: Resort, Star (S), 

Number_of_nights (N), Breakfast (B), 

Number_of_offers (O), Minimum_Rat (Min) and 

Maximum_Rate (Max). 

 
Example 2 In this example, we are interested on the 

stays that have the start date between August 1
th
 and 

August 8
th
. We present an example for studying the 

hotel room rates depending on the resorts, the hotel star 

classification, number of nights and meal type.  

In the result tables we want to have the following 

header: Resort, Stars, Number_of_nights, Breakfast, 
Lunch, Dinner, Number_of_offers Minimum_Rate, 
Maximum_Rate. Here, for grouping we use the 

following fields: Resort (from the Resorts table), Stars 

(from the Hotels table), Number_of_nights (from the 

Rates table), Breakfast, Lunch and Dinner (from the 

Rates table). For aggregation we use the count, min and 

max functions on the Rate field (from the Rates table).  
We have 6 fields used for grouping and this means that 

we have 2
6
=64 different possibilities of aggregation. 

For exemplification, we can use the following 

specifications of 14 aggregation types (for two cases, 

we present results in Tables 21 and 22).: 

c1.  m f m u u u  - which means that for grouping we 

use the following fields: Resort // Stars // 

Number_of_nights. We use 3 aggregation types which 

correspond to the number of 1 - combinations from a set 

of 3 elements (see Table 20). 

 
Table 20: Results for specification m f m u u u   

 
Table 21: Results for specification m f m f m u u u  -I 
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Table 22: Results for specification m f m f m u u u  -II 

 
c2.  m f m f m u u u  - which means that for grouping 

we use the following fields: Resort Stars // Resort 

Number_of_nights// Stars Number_of_nights. We use 3 

aggregation types which correspond to the number of 2 

- combinations from a set of 3 elements (see Tables 20 - 
22). 

c3. f f f m u u u  - which means that for grouping we 

use the following fields: Resort Stars 

Number_of_nights. We use 1 aggregation type which 

corresponds to the number of 3 - combinations from a 

set of 3 elements. 

c4.  m f m f f f  - which means that for grouping we use 

the following fields: Resort Breakfast Lunch Dinner // 

Stars Breakfast Lunch Dinner// Number_of_nights 

Breakfast Lunch Dinner. We use 3 aggregation types 

which correspond to the number of 1 - combinations 

from a set of 3 elements. 

c5.  m f m f m f f f  - which means that for grouping we 

use the following fields: Resort Stars Breakfast Lunch 

Dinner// Resort Number_of_nights Breakfast Lunch 

Dinner// Stars Number_of_nights Breakfast Lunch 

Dinner.  

We use 3 aggregation types which correspond to the 

number of 2 - combinations from a set of 3 elements. 

c6. f f f m u u u  - which means that for grouping we 

use the following fields: Resort Stars 

Number_of_nights Breakfast Lunch Dinner. We use 1 

aggregation type which corresponds to the number of 3 

- combinations from a set of 3 elements. 

 

Example 3 In the Examples 1 and 2 the stay rates are 

detected depending exclusively on the fields from the 

tables presented in Figure 4.  If we want, with our 

algorithms, we can detect rates depending on values 

from tables. More clearly, in Section 2 we have 

presented the hotel facilities and room amenities, which 

are values in the database presented in Figure 4.  In 

order to detect rates depending on hotel facilities and 

room amenities, we now consider the following 

situation:  

We are interested in the offers that have the start 

date between August 1
th
 and August 8

th
, the resort is 

Mamaia, the number of hotel stars is 4, the number of 

nights is 5.  

     We suppose that we are interested in the offers 

where among the hotel facilities we find all the 

following values: restaurant, outdoor swimming pool 

and parking. Additionally, although it is not obligatory, 

we prefer to find the following facilities: bar, terrace, 

garden, luggage room, safe, children playground, 

Internet and elevator. 

     We suppose that we are interested in the offers 

where among the room amenities we find all the 

following values: air conditioning and shower. 

Additionally, although it is not obligatory, we prefer to 

find the following amenities: balcony, TV and mini-bar. 

In order to solve this problem, we create a result table 

with the offers that verify the following conditions: the 

start date between August 1
th
 and August 8

th
, the resort 

is Mamaia, the number of stars is 4, the number of 
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nights is 5. This table has the following fields: 

Breakfast, Lunch, Dinner, Rate (from the Rates table 

presented in Figure 5.4), f1-f11 and a1-a5.   We denote 

the hotel facilities with f1-f11, in the following way: 

restaurant-f1, outdoor swimming pool-f2, parking-f3, 

bar-f4, terrace-f5, garden-f6, luggage room-f7, safe-f8, 

children playground-f9, Internet-f10 and elevator-f11. 

We denote the room amenities with a1-a5, in the 

following way: air conditioning-a1, shower-a2, 

balcony-a3, TV-a4 and mini-bar – a5. In the fields f1-

f11 we have the value 1 if we find the facility at the 
corresponding hotel and the value 0 if we do not. In the 

fields a1-a5 we have the value 1 if we find the facility at 

the corresponding hotel and the value 0 in the contrary 

case. 

     We present an example for studying the hotel room 

rates depending on meal type, hotel facilities and room 

amenities.  

In the result tables we want to have the following 

header: Breakfast, Lunch, Dinner, f1, f2, f3, f4, f5, f6, f7, 
f8, f9, f10, f11, a1, a2, a3, a4, a5 Number_of_offers, 
Minimum_Rate, Maximum_Rate. 
     For aggregation we use the count, min and max 

functions from the Rate field (from the Rates table).  

We have 19 fields used for grouping and this means that 

we have 2
19

=524288 different possibilities of 

aggregation. We formulate the following specification 

of aggregation types: 

c1.  f f f f f f m f m f m f f m f m - which means that for 

grouping we use the following fields: Breakfast Lunch 

Dinner f1 f2 f3 f4 f5 a1 a2 a3 // Breakfast Lunch Dinner 

f1 f2 f3 f4 f5 a1 a2 a4// c Breakfast Lunch Dinner f1 f2 

f3 f4 f5 a1 a2 a5// Breakfast Lunch Dinner f1 f2 f3 f4 f6 

a1 a2 a3// Breakfast Lunch Dinner f1 f2 f3 f4 f6 a1 a2 

a4// Breakfast Lunch Dinner f1 f2 f3 f4 f6 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f4 f7 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f4 f7 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f4 f7 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f4 f8 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f4 f8 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f4 f8 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f4 f9 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f4 f9 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f4 f9 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f4 f10 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f4 f10 a1 a2 a4// 
Breakfast Lunch Dinner f1 f2 f3 f4 f10 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f4 f11 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f4 f11 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f4 f11 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f5 f6 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f5 f6 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f5 f6 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f5 f7 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f5 f7 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f5 f7 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f5 f8 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f5 f8 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f5 f8 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f5 f9 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f5 f9 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f5 f9 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f5 f10 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f5 f10 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f5 f10 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f5 f11 a1 a2 a3// 
Breakfast Lunch Dinner f1 f2 f3 f5 f11 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f5 f11 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f6 f7 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f6 f7 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f6 f7 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f6 f8 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f6 f8 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f6 f8 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f6 f9 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f6 f9 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f6 f9 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f6 f10 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f6 f10 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f6 f10 a1 a2 a5// 

Breakfast Lunch    Dinner f1 f2 f3 f6 f11 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f6 f11 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f6 f11 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f7 f8 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f7 f8 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f7 f8 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f7 f9 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f7 f9 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f7 f9 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f7 f10 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f7 f10 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f7 f10 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f7 f11 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f7 f11 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f7 f11 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f8 f9 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f8 f9 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f8 f9 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f8 f10 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f8 f10 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f8 f10 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f8 f11 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f8 f11 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f8 f11 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f9 f10 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f9 f10 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f9 f10 a1 a2 a5// 

Breakfast Lunch Dinner f1 f2 f3 f9 f11 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f9 f11 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f9 f11 a1 a2 a5// 
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Breakfast Lunch Dinner f1 f2 f3 f10 f11 a1 a2 a3// 

Breakfast Lunch Dinner f1 f2 f3 f10 f11 a1 a2 a4// 

Breakfast Lunch Dinner f1 f2 f3 f10 f11 a1 a2 a5. 

We use 84 aggregation types which correspond to the 

number of 2 - combinations from a set of 8 elements 

(28- f f f f f f m f m f m f f m f m) multiply by the 

number of 1 - combination from a set of 3 elements (3 - 

f f f f f f m f m f m f f m f m). 

     In order to generate the set of fields used for 

grouping, presented above, we can use the following 

program in Clips: 

(deffacts f1 

(c  Breakfast Lunch Dinner f1 f2 f3 f4 f5 f6 f7 f8 f9 f10 
f11 a1 a2 a3 a4 a5)) 
(defrule r1 
(c ?b ?l ?d ?f1 ?f2 ?f3  $? ?y $? ?z $? ?a1&a1 ?a2&a2  
$? ?x $?) 
=> 
(assert (c ?b ?l ?d ?f1 ?f2 ?f3  ?y ?z ?a1 ?a2  ?x))) 
     In this way, with a single specification of 

aggregation types, we obtain, in the same table, the 

results corresponding to 84 aggregation types (see 

Tables 23 -26). 

 

 

 
Table 23: Results for specification f f f f f f m f m f m f f m f m –I 

 

 
Table 24: Results for specification f f f f f f m f m f m f f m f m -II 
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Table 25: Results for specification f f f f f f m f m f m f f m f m -III 

 

  
Table 26: Results for specification f f f f f f m f m f m f f 

m f m -IV 

 

4   Conclusion 
     Using algorithms like the one presented in Section   3, 
we can perform different studies on the room rates in the 

resort hotels. This type of study can help the tourist to 

make a good choice for his holiday and also can help the 

hotel managers to develop their business. The case 

presented in this paper is just an example and we 

consider that it can be adapted to many other types of 

tourism from Romania and other countries. 
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