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Introduction: Data Science
Data Science (DS) is an emerging profession and field of research, and is now producing some of the most important products for modern industries and businesses. DS has developed, in part, due to the need for high-level computing tools that are able to handle vast amounts of data and recognize trends, patterns, and insights that can be used for to make decisions and for research purposes. The amount of data produced in the world exceeds 2.5 exabytes per day, and the amount of information being collected is increasing by about 20% per year. While communication capacity is increasing by 30% per year, the number of exabytes being produced exceeds communication and storage capabilities (Gupta et al, 2018). 	Comment by ALE editor: Is this what is meant by בחזית תוצרי הפעילויות התעשייתית העכשוויות.	Comment by ALE editor: I moved this up and integrated it with the sentence that was here, for better flow and less redundancy. However, there was no source given for this sentence and the Gupta one, as noted in the comment below, seems problematic.	Comment by ALE editor: How much is storage increasing?	Comment by ALE editor: I looked up this Gupta source to verify the terms and did not find the words exabyte or byte in it (maybe it is in part of the book not available online?) 

I couldn’t help but notice that the English in that book is extremely poor (sample sentence: The major problem of optimization in terms of disseminated work is profound require of communication.) 

I then did a search for keywords exabyte, storage, communication and found this:
Harvard Business Review reports that, “As of 2012, about 2.5 exabytes of data are created each day, and that number is doubling every 40 months or so. More data cross the internet every second than were stored in the entire internet just 20 years ago.” from Harcourt, B. E. (2014). Governing, exchanging, securing: Big Data and the production of digital knowledge. Columbia Public Law Research Paper, (14-390).


Perhaps that (or something similar) would be more relevant and professional-sounding source to cite?
This immense amount of data has led to the rapid development of DS, which includes a number of topics (defined below in the “data cycle”) related to the conversion of big data into clear and useful information from which relevant meanings can be derived and used for making logical and informed decisions. The results of these data analyses are can be used by managers, decision-makers, researchers, advertisers, and policy-makers a wide range of organizational, social, and economic fields such as: monitoring and predicting social and physical trends (i.e., human behavior, infectious diseases, or global warming), building innovative business models, customizing services and e-commerce, and in multidimensional research fields such as brain sciences (Brock & Khan, 2017).    	Comment by ALE editor: This is not usually capitalized in the scientific literature	Comment by ALE editor: I combined these
This rapid development of DS is the result of many factors, including the widespread use of social media and the world-wide web, and advances in big data, artificial intelligence, human/computer interface, and related fields. Clearly, DS is of growing importance for all sectors of society and governance. The decision-making systems used by individuals, organizations, and governments are constantly being updated with vast amounts of data collected from multiple, varied sources. 
At the same time, there has been tremendous progress in the development of sophisticated technologies, based on machine learning and inference techniques, that can sift through vast amounts of data, and enable the recognition of patterns and meanings within the data. That is, by effectively combining and comparing data from internal and external sources, DS transforms huge amounts of information into clearly understandable knowledge. This knowledge can then be used by experts in various fields to improve the quality of their decision-making processes. Studies show that organizations using advanced data analysis techniques such as artificial intelligence, machine learning, information management and big data applications can improve their business performance (Davenport, 2017). Thus, the field of DS is already considered successful and prestigious, and has significant potential for further development (McAfee & Brynjolfsson, 2012).	Comment by ALE editor: The sentence about 2.5 exobytes was here – I moved it up for better flow.	Comment by ALE editor: Perhaps this should be moved to the section on DS impact on the economy, where there is a similar statement but without the reference.	Comment by ALE editor: These sentences are repeated later almost verbatim. They should be deleted one place or the other. Which is preferred? 
This article presents the toolbox of techniques used by data analysts, beginning with a description of a “data cycle” model, which illustrates how various data analysis tools can be used and adapted in the series of stages. This serves as the generic basis for a wide variety of research and decision-making processes. The article then describes the clients of data analysts (i.e., senior and junior managers, professionals such as engineers, government employees, scientific researchers) and assesses which tools are most appropriate for each type and at each stage of the cycle. This assessment takes into account the types of data that are needed and available: financial, scientific, human resources, statistics, data from external and internal sources, language-based data, visual data (images), graphic data, and the like. It also considers the type of problem to be solved: managerial, marketing, research, medical, and more.	Comment by ALE editor: I combined some repetitive sentences here. Verify nothing got left out.	Comment by ALE editor: Alphabetical doesn’t sound right in English; is this accurate?
The Data Cycle	Comment by ALE editor: I used track changes on this part, originally in English.

Every decision-making process is based on a data cycle, which culminates in a decision being made. The cycle can be very short and based on few data items, such as when we decide whether it is safe to cross the street. In such a simple case, we first identify the problem (or the mission (crossing the street safely)., We collect visual data (on number of cars passing by, estimate the width of the street), and estimate and our walking speed. We, integrate this data, operate an algo-rithm based on our past experiences (i.e., machine learning), analyseanalyze the results, make a decision, then store and communicate feedback for future similar activities.	Comment by ALE editor: And speed of cars?
Obviously, most of the decisions taken made by organizational bodies and by research teams are much far more complicated. However, the stages of the Data Cycle (DC) are nearly essentially the same at any degree of complexity, and for every sector and field. Figure 1 portrays the Data Cycle, followed by an explanation of each stage with potential toolsle.
Fig. 1: The Data Cycle
[image: ]	Comment by ALE editor: Perhaps these should have the corresponding numbers as in the explanation.

1. Problem definition: An iInitial definition of the problem to be solved, or the mission, or the purpose, for which data is required. Potential tools: formulation methods, quantitative models, qualitative approaches, mathematical tools, and the like.etc.	Comment by ALE editor: Perhaps this should be a table with definition of stage and potential tools as the two columns?	Comment by ALE editor: I’m not sure the etc. is needed each time, but I left it (or rather, I substituted etc. for “and the like”)
2. 2.	Identifying pertinent data sources: Understanding Determining whichwhat types of data are most pertinent to solving the problem, and where they can be located. Potential tools: internet browsers, indices, search engines, international organizations, statistics bureaus, and the likeetc..
3. 3.	Data collection and storing (including cleansing and backup): retrieval of data from various sources and store themstoring it in an accessible format and location; validation and cleansing of data. Potential tools: data transfer technology – communications, clouds, database management software, data validation tools, and the like.etc.
4. 4.	Data integration: This essential (very important) stage  should allows the user to incorporate data from varied various sources whose data definition and format were not initially compatible or, nor are they synchronized. Potential tools: conversion programs, indices, metadata tools, etc.and the like.
5. 5.	Data mining: Selection of relevant data from the Big big Datadata. Potential tools: filters, data retrieval techniques, identification tools, AI tools, heuristics, etc.and the like.	Comment by ALE editor: This is not usually capitalized in the scientific literature.
6. 6.	Processing and analysis: The data that were sSelected earlier data are now screened, processed, and analyzed. Potential tools: algorithms, AI tools, machine learning, data processing programs, heuristics, etc. and the like.
7. 7.	Visualization: Presentation of the results to the decision maker(s). Potential tools: dashboard software, graphical tools, reporting systems, interactive systems, voice, UX programs, etc. and the like.
8. 8.	Learning and decision-making: The final stageThis stage represents  that is the purpose of the data cycle – making the decision based on the results of the data analysis.. The results are displayed to the decision makers and decisions are taken. Potential tools: decision support tools, what-if software, simulation tools, visualization tools.
9. 9.	Feedback for further cycles: This stage is not always necessary, but . However, very since often, the need to make a certain decisions is are often repeated, so the customer (the decision maker) can affect improve the usefulness and the effectiveness of the future cycles by saving forwarding comments and changes and forwarding them to others as needed. Potential tools: reporting sys-tems, interactive reactions, fine tuning tools, DevOps tools, agile design tools, machine learning, and the likeetc.

As seen in this section, tSince the needs involved at each stage are different,. Consequently, there is a large varietywide and varied range of different tools that are used to support the DC. In the following sections, that follow we classify the tools and relate associate them to with diufferent various needs, users, and types of data (Ahituv,. 2019).
Impacts of Data Analysis on the Economy
Data analysis can have a particularly significant impact for organizations that have adopted DS methods in order to transform the vast amount of information collected from sources within and outside the organization into valuable knowledge, such as predicting consumer behavior, improving digital (online) visibility, personalized advertising, predicting needed or desired products or services, improving customer experiences, algorithmic trading in securities (stocks, bonds, etc.), discerning anomalies in financial reports, and early identification of trends in public opinion. 	Comment by ALE editor: I added this for clarity, but it can be deleted if it is overly obvious to the target audience.
Although it has been shown that using advanced data analysis tools and big data applications can help organizations improve their business models and increase their profits, many organizations still do not make the effective use of the information they have (Brock & Khan, 2017). A study commissioned by KPMG International Data and Analytics (Thomas et al., 2016) found that only 35% of the surveyed managers use data analytics to improve their services, organizational processes, and business models. This is due, at least in part, to a lack of data analysis experts who have knowledge that is relevant to the needs of the organization. Therefore, the field of data analysis has great potential for major expansion and development. There is increasing demand for data analysis professionals who can locate and optimize information for an organization, perform intelligent data analysis and predictive analytics, adapt operating models according to up-to-date and measurable processes, and offer guidance and advice as needed. Data experts are being hired to work with companies of all sizes and in many industry sectors that wish to increase their market share, improve their performance, and customize their products and services to provide a better customer experience (Davenport & Patil, 2012). Recently, there has been intense activity among startup companies, new media corporations (who may need such analytics performed on a daily basis), and the corporations in the sharing economy such as Fintech, Insuretech, Cyber Security, Life Science and more, whose core models are based on machine learning and big data methods. A longitudinal survey found that graduates with degrees in data analysis are in demand to fill a broad range of positions and roles in every organizational field (Vossen, 2014). Moreover, there is a great need for advanced data analysis in many scientific research fields, such as: genetics, climate, sociology and economics, market research, geophysics, and more. 	Comment by ALE editor: Perhaps the Davenport reference should be moved to here and the earlier sentence deleted, as they say the same thing.	Comment by ALE editor: Usually acronyms are written out the first time, so I looked this up, the full name is Klynveld Peat Marwick Goerdeler. 
I didn’t put all those names, but did put the full name of the organization as it appears on the cited paper.	Comment by ALE editor: APA 7 uses et al. for 3+ authors even on first reference	Comment by ALE editor: In the report it describes them as: “2200 global IT and business decision-makers” – maybe that should be specified rather than just “managers” – I did add “surveyed” before managers. 	Comment by ALE editor: Is this the right word here? In Hebrew it is לתהליכים but processes sounds strange.	Comment by ALE editor:  I tried to reduce the redundancy in this section. Was the meaning changed or anything left out? 

It still seems long and somewhat off-point of the goal of the article (the model, toolbox). Can this paragraph be shorter (or even cut)?
I don’t think there is a need to convince readers that data analysis is important and experts are in demand.

	Comment by ALE editor: The name in the citation (Gottfried and Email, 2014) is incorrect – I will fix it in the reference list as well.

Vossen, G. (2014). Big data as the new enabler in business and other intelligence. Vietnam Journal of Computer Science, 1(1), 3-14.
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