[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Library report
   												By Lucy Zhang

There were 790 books in the SZ library in total. And there were 15 different kinds of books. In the original data, some of the books had no classification. So, I supplemented the serial number of some books without a classification number, and also classified the remaining books of unknown classification as Z comprehensive books [1]. As the result the percentages of each kinds of books in the library was graphed as following (Figure 1): 


Figure 1  Percentages of each kinds of books.

[bookmark: 3][bookmark: sub106383_3][bookmark: 简表]B philosophy, religion; C General Introduction to Social Sciences; D Politics, law F economy; G Culture, science, education, sports; H language, text; I Literature; K History, Geography; O Mathematical Sciences and Chemistry; P Astronomy, Earth Science;      Q Biological Sciences; Z Comprehensive Books 

This chart is used in order to show more clearly of each percentage of tiny parts of the book kind.

The biggest part of book kind is literature, followed by the Comprehensive Books, then Language & Text and History & Geography were the third large kind. The rest of them were the tiny parts that only took the percentage that less than 5%. The whole percentage of this small part was 11% of all.






The chart of the prices of books was similar to unimodal and right-skewed (Figure 2).


Figure 2  Book prices.

The left part of the chart was closer to each other than the right. The data was most concentrated in ¥18~¥36. There were 17 books that is more expensive than ¥130. In the beginning I did not do anything to the max of the x-axis, and soon found out the chart had a long tail contains 1 or 2 books but cost much. In the end, I set overflow number to 130 and cut the long tail. In order to make the chart shorter and easy to read.

These books are the top 10 popular books in the library. All of them were borrowed more than 20 times (Figure 3).

 
Figure 3  Books of top 10 borrowing times.

The library can display these books for longer times and get more books of these kinds.

Some books, such as Harry Potter series, its writer was well-known in people. But in the data, it shows 0. I changed the writer of Harry Potter from 0 to J.K.Rowling. I listed the top 10 popular writers of the books in the library. Among the books written by the top ten authors, the percentages of books written by each author were listed as following (Figure 4): 


Figure 4  The top 10 popular writers.

Jin Yong is the most popular author, Keigo Higashino is second, San Mao and Haohui Sun together are the third, Haruki Murakami is the fourth, Lu Yao and Lu Xun together are the sixth, Cixin Liu and DangNianMingYue is the seventh, and at last is Jiang Nan.

The library can get more books of these author if possible. It is also necessary to collect more than one book for the same title. 

The data showed that female borrowed books more than male (Figure 5).


Figure 5  Gender of readers.

There were 71% of the readers were female, which was 618 people. 29% of readers were male. Which was 254 people. Within this, The borrowing times of all the female was 2886 times, and male had 1627 times (Figure 6).


Figure 6  Borrowing times.

But as we can see in the chart, the female readers were nearly 3 times of male readers, while female readers’ times of borrowing books were only 2 times of male readers’ and even less. As a matter of fact, the average of male’s borrowing time was actually more than female (Figure 7).	Comment by Zhufei Cao: Very good point


Figure 7  Average of times of borrowing books.

(average) Each female borrows books for 4.67 times while each male borrows books for 6.40 times.

There were 5 different kinds of people among the readers: Graduation, Senior three/secondary school three, Senior two/secondary school two, Senior one/secondary school one and Other. This is the contingency table and the bar chart of the population of them (Figure 8 & Figure 9).
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Figure 8  Contingency table of population in different degrees.

Figure 9  Readers of different degrees and different gender.

It is clear to see that female was much more than male, especially in Senior three/secondary school three. The readers were concentrated in Senior three/secondary school three.

Among the Senior one/secondary school one students (no matter female or male), they all borrow books of Literature (Figure 10).


Figure 10  Percentage of book kinds in Senior one/secondary one students with data.	Comment by Zhufei Cao: When it is 100%, no need to use pie chart

[bookmark: OLE_LINK1]Among the Senior two/secondary school two students (no matter female or male), they usually borrow books of Literature (Figure 11).


Figure 11  Percentage of book kinds in first 11 Senior two/secondary two students with data.


This data comes from the original data base. I chose the first 50 Senior three/secondary school three students with data, and this is the percentages of the book they borrowed. Literature takes most of the places.

Among the Senior three/secondary school three students (no matter female or male), they usually borrow books of Literature (Figure 12).


Figure 12  Percentage of book kinds in first 50 Senior three/secondary three students with data.

This data comes from the original data base. I chose the first 50 Senior three/secondary school three students with data, and this is the percentages of the book they borrowed. Literature is in the first place, then History & Geography is the second. The rest of them are Philosophy & Religion, Politics & Law, Astronomy & Earth Science and Biological Sciences.

Among the graduated students (no matter female or male), they usually borrow books of Literature (Figure 13).


Figure 13  Percentage of book kinds in first 10 graduated students with data.

This data comes from the original data base. I chose the first 10 graduated students with data, and this is the percentages of the book they borrowed. And the biggest part is Literature.

Because the Other part only has 8 people and they are not students, the chart didn’t include them.

In conclusion, Literature kind of books are the most popular and necessary. The library should get more Literature books.

Different libraries have different amount of borrowing times of books (Figure 14 & Figure 15).


Figure 14  Borrowing times of different libraries.

Figure 15  Readers’ average borrowing times

The total book borrowing times and the average from more to less are: LS – SN – JH – SZ – ZF – YL. 

The libraries with more borrowing times should obtain more books, and the libraries with less borrowing times should obtain fewer books.

These are data of the amount of lending books from each library.
(Figure 16~21)



Figure 16~21  Data of the amount of lending books from the six libraries.

From every library between April 2019 to September 2020, they are multimodal and mostly concentrated in September 2019 to December 2020. There are gaps in July 2019 to August 2019, January 2019 to March 2020, and July 2020 to August 2020, is probably influenced by the summer vacation and the winter vacation (or COVID-19).

This data was found in the original data base. It is the first 30 lending time data in April 2019. It shows that most of the students borrow books from the SZ library in 15:00 to 22:00. Other libraries can refer this data to decide when to open the library in the busy time (Figure 22).	Comment by Zhufei Cao: Very good point


Figure 22  First 30 lending time data in April 2019 of SZ.

In these gap time, the libraries can have a rest or open for few hours just in case. But in the busy time, the libraries need to open up for a longer time, for example, be opened from 15:00 to 22:00.
According to the boxplot, all five libraries has many outliers, and there were many concentrated outliers. The SN library has the greatest number of concentrated outliers 
(Figure 23~24).
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Figure 23~24  Numbers of days of borrowing books.

When cutting of the outliers, the boxplot of the number of days of borrowing books and is as following (Figure 25).

Figure 25 the boxplot of the number of days of borrowing books

The outliers of SZ is those days are greater than 17, SN and ZF and JH and YL’s are greater than 14, and LS’s are greater than 13. The widths of outliers of SN and JH are the widest, while LS has the fewest. It tells that the readers of SN and ZF libraries probably lost their books very often or were not good at timing.	Comment by Zhufei Cao: Boxplot is hard to read because of so many outliers. In this case, you can first show the original boxplot and give another after deleting most of the outliers

After deleting the outliers, we can see that SZ has a wider spread of borrowing days and LS has a little shorter borrowing day.







Action Plan: 
1. The library should obtain more books about Literature in order to fit the needs.

2. The library can display the top 10 popular books for longer times and get more books of these kinds.

3. The library can get more books of the top 10 popular author if possible. It is also necessary to collect more than one book for the same title. 

4. The Literature kind of books are the most popular and necessary. The library should get more Literature books.

5. The libraries with more borrowing times should obtain more books, and the libraries with fewer borrowing times should obtain fewer books.

6. In these gap time, the libraries can have a rest or open for few hours just in case. But in the busy time, the libraries need to open up for a longer time, for example, be opened from 15:00 to 22:00.

7. It is better for all the libraries to give their readers more time to read book if possible, especially for the SN library. Otherwise, readers might not be able to finish the whole book in one time.






[1] https://baike.baidu.com/item/中国图书馆图书分类法/1919634?fr=aladdin





Reflection

I deeply understand how hard it is to analyze data. In the beginning, the library data is messy and hardly to tell anything. The process is hard. First to do is to find out what data we actually need. Then we have to classify the data, to see if it is quantitative or categorical. And making charts. But after analyzing, after drawing those graphs, things we want to know shown up. It's like bubbles are emerging.

During the COVID-19, to analyze the data of the virus must be much harder than analyzing this library data. But those statistics did it. Statistics is very important and significant in our lives. After facing these boring number, it displays the patterns, the logic, even predict the future. All these things are trying to help people live in a better way.

After analyzing the first five charts, I nearly want to give up even though I know I do have something that haven’t finished. It is a battle between comfortable and high score (even high score may not come true after analyzing the original data). As I mentioned above, it is a tough process to look for data in this bunch of charts. But in the end, GPA won. I still opened the original data base and try to analyze a little bit of them.  



books of top 10 borrowing times


新参者	房思琪的初恋乐园	云边有个小卖部	嫌疑人X的献身	秘密	放学后	房思琪的初恋乐园	恶意	明朝那些事儿 第2部：朱棣：逆子还是明君	明朝那些事儿 第1部：朱元璋：从和尚到皇帝	黎明之街	明朝那些事儿 第3部：太监弄乱的王朝	红手指	明朝那些事儿 第4部：妖孽横行的宫廷	许三观卖血记	天才在左 疯子在右	悲剧人偶	皮囊	历史大咖秀	34	32	30	30	27	27	26	26	26	25	24	24	22	22	22	21	21	20	20	


the top 10 popular writers



金庸	东野圭吾	三毛	孙皓晖	村上春树	路遥	鲁迅	刘慈欣	当年明月	江南	36	24	13	13	11	10	10	9	9	8	金庸	东野圭吾	三毛	孙皓晖	村上春树	路遥	鲁迅	刘慈欣	当年明月	江南	2	金庸	东野圭吾	三毛	孙皓晖	村上春树	路遥	鲁迅	刘慈欣	当年明月	江南	36	26	13	13	11	10	10	9	9	8	

gender of readers


female	male	618	254	

borrowing times


female	male	2886	1627	


average of times of borrowing books


female	male	4.6699029126213594	6.4055118110236222	


readers of different degrees & different gender

男	
毕业	高三/中专三	高二/中专二	高一/中专一	其他	58	121	72	1	2	女	
毕业	高三/中专三	高二/中专二	高一/中专一	其他	81	320	203	8	6	



percentage of book kinds in Senior one/secondary one students with data


I	8	

percentage of book kinds in first 11 Senior two/secondary two students with data


I	B	9	2	

percentage of book kinds in first 50 Senior three/secondary three students with data


I	K	B	D	P	Q	35	8	2	1	1	1	

percentage of book kinds in first 10 graduated students with data


I	P	Q	8	1	1	

borrowing times of different libraries


SZ	SN	ZF	JH	YL	LS	4513	6540	3452	5759	2371	7054	


readers' average borrowing times


SZ	SN	ZF	JH	YL	LS	5.1754587155963305	6.1931818181818183	4.9173789173789171	5.3923220973782771	3.9915824915824918	7.2497430626927031	



SZ	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	55	337	32	640	820	925	640	4	115	424	453	5	63	



SN	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	550	453	0	1085	1363	1569	777	0	73	391	219	0	60	



ZF	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	275	251	29	239	724	728	294	0	0	308	224	0	380	



JH	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	607	664	41	507	624	1199	544	3	52	552	505	0	426	



YL	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	477	380	1	214	242	307	210	0	0	178	234	1	127	



LS	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	584	1046	234	557	893	1092	599	0	227	776	498	0	381	


first 30 lending time data in April 2019 of SZ

0	0	0	0	0	0	0	0	0	0	0	0	0	0	2	3	6	0	11	6	1	12	0	0	


percentages of each kinds of books


I	Z	H	K	B	C	G	O	J	P	F	D	R	T	Q	407	162	67	66	29	9	9	8	6	6	5	4	4	4	3	
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